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Abstract

What is driving the U.S.-China race to develop artificial intelligence (AI)? Building on defensive
realism, this thesis introduces the concept of dual-use distinguishability—how easily a state can
differentiate between a technology’s military and civilian applications—to explain the dynamics
of technological rivalry. Low distinguishability makes it harder for foreign states to differentiate
between benign and malign uses of technologies, prompting them to adopt competitive actions to
secure themselves against potential military action. While existing literature focuses on how
technical features obscure a technology’s end use, this thesis identifies two additional sources of
ambiguity arising from a state’s political economy. State-business relations describe the degree to
which private interests are subordinate to state objectives. The more subordinate private firms are
to the state, the more susceptible they are to government pressures to divert technologies to military
use. Civil-military integration refers to the extent to which civilian and military industrial bases
are mutually beneficial. The more integrated the civilian and military sectors, the likelier dual-use
technologies in the civilian sector will find military applications. Through the methodology of
process tracing and case study, the thesis accomplishes two objectives. First, it establishes country-
level distinguishability as a tractable, observable feature of China’s political economy. Secondly,
it shows how variations in Chinese distinguishability have shaped U.S. threat assessments and
export control policies since the 1990s. In achieving these, this thesis advances the debate by
adding politico-economic dimensions to the predominantly techno-centric notion of the dual-use

security dilemma.
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Chapter 1

Introduction

The U.S.-China artificial intelligence (AI) competition escalated on October 7, 2022,
when the United States enacted a policy that significantly restricts U.S. companies’ export of
advanced computing and semiconductor manufacturing items to China.! These technologies
provide the crucial computing power for training advanced Al models. In the words of expert
Gregory C. Allen, U.S. restrictions on these items are designed to “choke off China’s access to
the future of AL”? Observers were quick to note the tremendous anticipated economic costs to
China. As one analyst puts it, without these advanced Al chips, “[Chinese companies] are
basically going back to the Stone Age.”? Another analyst believes that the economic costs will be
“well out of proportion to Washington’s cited military and intelligence concerns,” arguing that
new export controls were designed to “openly block China’s path to become an advanced
economic peer.”* A semiconductor industry expert told the New York Times, “If you’d told me
about these rules five years ago, I would’ve told you that’s an act of war—we’d have to be at

war.”

U.S. officials, however, have tended to downplay the economic implications of the
October 7 controls, insisting that their rationale was to hinder China’s military ambitions. The
U.S. Department of Commerce, which is responsible for the export controls for dual-use items,
justified the new controls by citing that the restricted items have facilitated China’s military

modernization efforts, including the development of weapons of mass destruction (WMDs). For

''U.S. Department of Commerce 2022
2 Allen 2022

3 Alden 2022

4 Bateman 2022

5 Palmer 2023
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instance, the People’s Liberation Army (PLA) has used supercomputers to “improve calculations
in weapons design and testing including for WMD, such as nuclear weapons, hypersonics and
other advanced missile systems, and to analyze battlefield effects.”® U.S. Secretary of Commerce
Gina Raimondo explained in November 2022 that the U.S. measures were aimed at undermining
China’s military capacity, “not seeking a decoupling from China.”” In a major policy speech in
April 2023, U.S. Treasury Secretary Janet Yellen reiterated that while it was “vital” to limit the
Chinese military’s access to certain technologies, the export controls were “not designed...to

stifle China’s economic and technological modernisation.”®

These duelling perspectives highlight the complexities and ambiguities of the
international politics of dual-use technologies, i.e., technologies that can be used for both civilian
and military purposes. If we were to believe the U.S. officials’ words that the export controls
were nothing more than legitimate security-seeking behaviour targeting the Chinese military,
how did the United States end up pursuing, as some would perceive, a disproportionate act of
economic war? On the flip side, what role did China play in escalating the technology
decoupling with the West? Was it an innocent victim unfairly targeted by discriminatory U.S.

restrictions, or did its past policies contribute to a destabilizing dynamic?

Beyond the U.S.-China “chip war”, it is crucial to explore how the dual-use nature of
technology impacts international relations by complicating how states perceive each another’s
intentions and actions, especially as more and more technologies are portrayed in the media as
the “latest front[s]” in the global race for technology leadership.® Emerging technologies—
radically novel and fast-growing technologies with the potential to significantly impact social,
political, and economic domains—are already characterised by great uncertainty and ambiguity
over its ultimate impact.'® The dual-use character of these emerging technologies adds an extra

layer of ambiguity over its eventual impact on international security, fuelling anxiety and fear

¢ “Implementation of Additional Export Controls: Certain Advanced Computing and Semiconductor Manufacturing
Items; Supercomputer and Semiconductor End Use; Entity List Modification” 2022

7 Shepardson 2022

8 Shepardson 2022

° Hui 2024
19 Rotolo, Hicks, and Martin 2015
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among states. How might a state tell if another state wants to deploy a technology for civilian or
military purposes? What are the consequences if a state could not confidently distinguish
between another state’s peaceful and military intentions? How do the uncertainty and ambiguity
surrounding emerging technologies complicate interstate dynamics in technological

development?

Understanding the drivers of dual-use technological competition can help policymakers
to promote technological innovations to meet today’s urgent challenges without triggering
destabilizing cycles of competition between states. Intense competition over technology not only
strains international relations, but it can also derail important international conversations on
mitigating Al risks.!! For instance, competitive pressure might prompt states to deploy untested
Al weapons on the battlefield, raising important ethical concerns such as an increase in the risk
of inadvertent escalation and the risk of harming civilians.'? Understanding the causes of
technology competition is key to reducing international tensions surrounding technology
development, facilitating dialogue on safety issues surrounding emerging technologies’ use,
preventing the possibility of great power conflicts, and promoting international science and

technology exchange.

Main Argument

To guide the inquiry, my research addresses the question, what is driving the U.S.-
China Al race? This thesis builds upon the concept of security dilemma to explain the dynamics
of the Al competition. A security dilemma occurs when one state’s effort to increase its own
security inadvertently endangers another state’s security.!® Dual-use distinguishability—how
easily a state can differentiate between a technology’s military and civilian applications—
modifies the security dilemma by creating an extra layer of how states perceive others’ intentions
with technological capabilities. Low distinguishability means that states cannot reliably ascertain
others’ peaceful intentions with dual-use technologies, increasing their fear and anxiety and

driving competitive behaviour.

1 Pyscas 2023
12 Canca 2023
13 Jervis 1978
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My central argument is that distinguishability is determined by not only the technical
characteristics of a particular technology, but also the political economy of the country
possessing dual-use technologies. State-business and civil-military relations are two important
dimensions of country-level distinguishability. The former refers to the degree to which private
interests are subordinate to state objectives, while the latter refers to the extent to which civilian
and military industrial bases are interwoven. The more deeply intertwined state and business
sectors are, the harder it becomes for foreign observers to distinguish between benign and malign
uses of dual-use technologies. The same applies to civilian and military sectors: the greater the
degree of civil-military integration (CMI) in a country’s defense-industrial base, the more
difficult it is to differentiate civil and military uses. Together, these two dimensions affect
foreign threat perception toward a country’s possession of dual-use capabilities, modifying the

intensity of the technological competition.

Through a case study of U.S. export controls against China, I demonstrate that the United
States’ threat perception toward China’s technological capabilities was influenced in part by its
perception of China’s distinguishability. Since the 1990s, the United States has had a policy of
approving exports of dual-use items for civilian end-uses but denying exports that will directly
and significantly enhance Chinese military capabilities. However, as China’s state-business and
civil-military distinguishability becomes more difficult to establish, the U.S. government is
increasingly finding the policy of end-use distinction untenable. In recent years, Xi Jinping’s
policies to integrate various segments of Chinese society for national security purposes have only
created extra ambiguities, prompting U.S. export controls to abandon the more targeted end-user
approach in favour of a country-wide restriction on advanced technologies required for China’s
military modernisation. The United States’ shift from a targeted approach to a more
indiscriminate export control policy toward China has been a major vector of escalation in the

U.S.-China Al competition.

This thesis advances the literature and public discourse in three ways. First, it expands the
literature’s understanding of dual-use distinguishability beyond its current technocentric focus.

Drawing from the literature on comparative political economy, I provide a novel
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operationalisation of the civil-military integration and state-business relations. The addition of
country-level variable helps us avoid the pitfalls of techno-determinism, recognising that states
do not perceive a technology in isolation—they assess where a technology fits within other
states’ political economy to determine the likelihood that the technology will be weaponised. By
demonstrating the relevance of political-economic factors, my thesis offers a useful corrective to
the current techno-centric discourse. The U.S.-China Al competition is not only, or even
primarily, about the AI’s technical capabilities and its associated strategic payoff; it is also a
story of perception and misperception about one another’s ambition and ability to coordinate

societal resources to achieve strategic goals.

Second, this thesis validates the expanded conceptualisation of distinguishability and its
causal relevance via case study and process tracing methods. Tracing the evolution of Chinese
civil-military integration and state-business relations, I establish country-level distinguishability
as a tractable, observable feature of China’s political economy. China’s military-industrial
complex has evolved significantly from its Maoist past, in which defense requirements
dominated economic production priorities, to its present form characterised by a highly
integrated system blending multiple sectors of the Chinese economy. Its economy has also come
a long way from a planned economy during the Mao era to a form of “state-permeated
capitalism”, in which the state uses a variety of formal and informal methods to promote,
supervise, and direct state and private capital to achieve its strategic objectives.'* I demonstrate
the effect of distinguishability on the restrictiveness of U.S. technology export control, which has
been a main source of tension between the United States and China. As more and more Chinese
entities are believed to be linked to the PLA, the United States have consequently increased the

dual-use trade restrictions against Chinese technology firms.

Third, my case study adds historical depth to the current discourse around the U.S.-China
Al competition. Due to the novelty of Al technologies, analysts often focus on a more immediate
timeframe when explaining the causes of the Al race. For instance, some might trace the origin
of the Chinese frenzy for frontier AI models to the release of ChatGPT in November 2022.
Impressed by the capabilities of OpenAl’s significant Al chatbot, the Chinese tech firms

14 Nolke et al. 2019
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scrambled to provide domestic alternatives, pouring massive resources into catching up to their
U.S. counterparts.!'> Others might trace the Al competition’s beginning back to the United States’
Third Offset strategy around 2014, when the United States decided to widen its technological
superiority to counteract Russia’s and China’s increased military capabilities.'® This thesis shows
that the destabilising dynamics in the U.S.-China technology relations can be attributed to the
1990s, when a confluence of historical events propelled distinguishability as a salient variable in
U.S. dual-use trade policy vis-a-vis China. This thesis also illustrates the deep historical roots
shaping China’s distinguishability today. By historicizing China’s political economy trajectory,

this thesis provides the critical contexts for interpreting China’s current system.

Given this thesis’s methodological limitations, my argument should be interpreted with
caution. Its greatest drawback includes its reliance on a single case study approach, which
undermines my theory’s external validity. The single case study approach risks introducing bias
into my conceptualisation of dual-use distinguishability, including the false dichotomies between
liberal market economy (supposedly exemplified by the United States) and state capitalism
(typified by China). Similarly, the relationship between civilian and military economic activities
is complex, multifaceted, and dynamic, resisting simple characterizations of degree of civil-
military integration. Despite these drawbacks, my thesis still provides a useful clarification of an
analytic frame widely employed by U.S. policymakers to understand China. By articulating the
logic of distinguishability and the security dilemma, this thesis seeks not to naturalise the

discourse’s legitimacy but to render them amenable to a more critical reading.

This thesis is structured as follows. The remainder of this chapter defends the framing of
U.S.-China Al competition. Chapter 2 reviews existing explanations of this rivalry and identifies
defensive realism as the theoretical framework offering the most useful and actionable insights
into its underlying logic. Chapter 3 introduces the core theoretical argument, elaborating the
concept of dual-use distinguishability and its relevance to the security dilemma associated with
emerging technologies. It also outlines the methodological and intellectual approach that

underpins the study and presents the empirical strategy. Chapter 4 operationalizes the

15 Biever 2024
16 Gentile et al. 2021



Chapter 1 | Introduction 7

independent variable—dual-use distinguishability—through a case study of China, with two
subsections analyzing the evolution of state-business relations and civil-military integration,
respectively. Chapter 5 turns to the United States, examining how China’s distinguishability has
shaped the U.S. export control regime. Chapter 6 concludes by synthesizing the empirical
findings, addressing potential limitations, and discussing the broader implications for both

scholarly debates and policy.

Is an “Al Arms Race” Underway?

Public discourse often characterizes the pattern of global Al development as an “Al arms
race”; the term is so popular that it even has a dedicated Wikipedia page.!” But the academic
literature has been less enthusiastic about the arms race framing; some might even dispute the
existence of an Al arms race and hence the premise of this thesis. This section will defend
viewing global Al development through the lens of interstate competition. Although neither the
U.S. nor China is spending abnormal rates of military expenditure on developing Al-enabled
weapons, they are nonetheless engaged in a race to outcompete each other in developing and
deploying Al technology across sectors of their economies. The “Al arms race” does not denote
a competition to build more Al-enabled armament than one’s adversary; rather, “arms race” is
used as a metaphor, albeit an imperfect one, to describe the destabilising, strategic interaction

between states in developing and deploying Al technologies fuelled by mutual threat perception.

It is important to distinguish between two senses of the “Al arms race” framing because
they are subject to different criticisms. In the narrower sense, an arms race can be defined as “the
participation of two or more states in competitive, or interactive attempts to increase the quantity
or quality of war material and persons under arms.”!® In the broader sense, “arms race” can be
viewed as a metaphor for the competitive dynamics of global Al development in general,
including but not limited to lethal autonomous weapons systems; “arms race” is but a metaphor

for the competitive dynamics fuelled by the perceived threat of falling behind a competitor.

17 « Artificial Intelligence Arms Race” 2024
18 Sarkin and Sotoudehfar 2024
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On the surface, the narrow Al-arms race framing appears reasonable because states are
already developing and deploying weapons with varying degrees of autonomy. The majority of
Al-enabled weapons currently deployed or developed have automated or autonomous features in
their critical functions; by one figure, at least 30 countries deploy air and missile defence systems
that have autonomous modes.!® Other weapons systems—such as anti-personnel sentry weapons,
combat air/ground/surface vehicles, guided munitions, loitering munitions—incorporate a
spectrum of machine autonomy to perform critical tasks.?’ Observing aggressive efforts by
armed forces around the world to integrate Al systems and technologies in their arsenals,
Michael Raska and Richard Bitzinger conclude that an Al-driven “military-technology tsunami”

is on the way.?!

Among non-warring states, evidence for the existence of an Al arms race seems muted.
Paul Scharre argues that what distinguishes an arms race from military modernisation is that in
the former, there are abnormal rates of growth in the military expenditure of two or more
nations.?? Classic examples include the Anglo-German naval arms race prior to the First World
War and the U.S.-Soviet arms race during the Cold War, both of which resulted in spiralling
defence spending with little to no net gain in relative advantage over the other. Al military
spending, Scharre argues, does not match that level of expenditure. Crude estimates of defence
spending suggest that military Al investments are far below the levels constituting an arms
race.?® This applies to the United States and China, commonly highlighted as countries that are
most intensely pursuing the Al arms race. While their respective militaries are aggressively
pursuing digital modernisation, it is an overstatement to claim that they are devoting exorbitant

sums specifically to developing Al-enabled weapons.

While Scharre disapproves of the notion that countries are racing to build Al defence
systems, he recognizes that “[n]ations may very well be in a technology race to adopt Al across a

range of industries.”?* In fact, this appears to be the common position among experts and

19 Scharre 2024

20 Bode and Huelss 2022, 18

2l Raska and Bitzinger 2023

22 Scharre 2021

23 Scharre 2021

24 Scharre 2021; emphasis added
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analysts in Washington: although countries do not appear to invest abnormally large funds in
building Al-enabled weapons, major powers (including the United States and China) are
competing to lead in the development and adoption of Al technology in broad sectors of their
economy.? In fact, a wide range of nations beyond traditional great powers are rushing to
enhance their Al competitiveness through a spate of policy instruments. The Organisation for
Economic Cooperation and Development (OECD) identifies over 1000 Al policy initiatives from
69 countries spanning across all continents of the world.?¢ A 2020 review of 34 national
strategies around the world concludes that “Nations are poised to invest significant public
resources in Al systems, and the Al arms race is well underway.”?” The broad conception of the
Al arms-race as a metaphor to describe the intense, competitive dynamics is appropriate for

describing the global landscape of Al development.

There are objections to using the “arms race” analogy, even in its broad, metaphoric
sense. For instance, Justin Sherman’s 2019 essay argues that the arms race framing
“fundamentally misunderstands the transnational nature of Al development and technological
interdependence.”?® The analogy, he argues, ignores the fact that “Al is developed by a vast
community of scientists, developers, and researchers who are not isolated within their respective
countries.”? This line of critique is repeated in Jeffrey Ding’s view of the shortcomings of
techno-nationalism as an interpretive frame?’; the “arms race” perspective, both scholars
contend, centres the nation-state as the primary actor in Al development, downplaying the extent
to which interdependence and transnational cooperation have shaped the trajectory of Al

research and development in both the U.S. and China.

While critics are right to point out the significance of transnational flows of expertise and
knowledge to global Al research, this line of criticism underestimates the state’s role in shaping
the landscape of interdependence in the first place. As evidenced by the increasing

weaponization of global economic flows and the return of economic nationalism in recent years,

25 National Security Commission on Artificial Intelligence 2021
26 “QECD’s Live Repository of Al Strategies & Policies” n.d.
27 Fatima, Desouza, and Dawson 2020

28 Sherman 2019

2 Sherman 2019

30 Ding 2022
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states are increasingly reasserting control over key aspects of international economic flows after
decades of unfettered globalization.3! Regarding Al development, states remain highly relevant
and powerful in shaping incentives and governing the various inputs and outputs of Al. For
instance, state-led industrial policies can significantly alter and even reverse the globalised
landscape of Al development. While non-state actors such as technology companies and
academia remain at the forefront of technology research and development, they are often
incentivised and sometimes forced to respond to government policies, proving the relevance of

state actors in Al competition.

Sherman’s second objection is that “the arms race framing often prompts discussion of
artificial intelligence as a single technology.” Today’s commentators largely use Al to refer to
machine learning, through which computing power is used to execute algorithms to derive
insights and identify patterns from data.3? Even if the basic premise is relatively straightforward
and coherent, this conception of Al, Sherman argues, belies a range of applications and use cases
that require vastly different data models trained on different datasets and algorithms. Hence,
relying on this general technology category risks creating underspecified and vague strategies

and policies.

The assumption this criticism is that Al is best characterised by its functionality or
capability (what the machine performs). However, there is no consensus that a capability-based
framing is appropriate in all contexts. Even within the technical Al research community, there
has been a lack of definitional consensus. A review of major textbooks about Al published
between 1978 and 1993 finds that “AI” has been defined in at least four ways: systems that 1)
think like humans, 2) act like humans, 3) think rationally, or 4) act rationally.*? Divergent
definitions occur outside the Al research community as well. A 2020 survey finds that “while Al
researchers favor definitions of Al that emphasize technical functionality, policy-makers instead

use definitions that compare systems to human thinking and behavior.”3*

31 Farrell and Newman 2023
32 Buchanan 2020

33 Russell and Norvig 2016
34 Krafft et al. 2020
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When it comes to policymaking, a human-based conception of Al has certain benefits. It
enables policymakers to safeguard policies against the constantly evolving characteristics of Al
and to account for the full range of possible future social consequences. Forgoing a precise
definition of Al in favour of a focus on the impacts of Al systems can lead to a more “future-
proof” instrument that is less likely to need to be updated as technology evolves.**> Each
regulatory agency can then create more precise definitions of Al based on the local context and
its mandate. A single, universal definition of Al is not strictly necessary for creating sensible
policies. With careful thought, policymakers can still outline parameters to achieve their policy

goals.

Furthermore, as general-purpose artificial intelligence takes the spotlight in the U.S.-
China competition, it has become less useful to conceive of Al according to its functionalities.
Foundation models—Iarge, machine learning models trained on vast amounts of data—such as
the ones that power U.S. company OpenAI’s ChatGPT or Chinese firm DeepSeek’s V-3 can be
used for a variety of purposes. These models are evaluated on the basis not of its capability to
perform specific tasks, but of its ability to adapt to wide-ranging contexts robustly. The White
House’s October 2024 Al National Security Memorandum, for instance, focuses squarely on
frontier Al models, or “general-purpose Al system near the cutting-edge of performance,”
indicating that policymakers are more concerned about advancing general-purpose Al than
regulating AT with specific use cases.*¢ Since the strategic implications of Al adoption and
innovation are only beginning to emerge, it is sensible for governments to adopt a broader, more
future-proof conception of Al, rather than build strategies around a precise definition of Al that

might become less relevant as the technology evolves.

In summary, the broad “Al arms race” framing illustrates a general competitive dynamic
between states in harnessing Al’s transformational potential. While the metaphor is imperfect
and comes with the baggage of connoting Cold War-style, militaristic competition, the state-
centric framing still provides useful analytic insights. First, it acknowledges the states’

importance in shaping the trajectories of Al development through policy instruments and

35 O’Shaughnessy 2022
36 The White House 2024
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resource mobilisation. This recognition is particularly important as analysts increasingly observe
a return of great power competition in contemporary global politics. Second, this framing
encapsulates the competitive dynamic between states that stem from their mutual threat
perception. The “arms race” framing evokes a strong sense of mutual insecurity stemming from
traditional understandings of security. If we acknowledge that the source and nature of such
insecurity have evolved beyond pure militaristic terms—to encompass, for example, modern
conceptions of economic security’’—the “Al arms race” can aptly describe the actions that states

take due to their perceived insecurity of falling behind their peers in developing Al technology.

37 Bulman 2021



Chapter 2

Literature Review

This chapter assesses the potential causes of the U.S.-China Al race. Rational
explanations focus on the strategic potential of new technology, but disagree on why states want
power in the first place and the implications of competition. Non-rational explanations are
sceptical of drawing a straightforward relationship between Al’s strategic potential and
competitive behaviour. The domestic politics argument explains states’ competitive behaviour in
terms of internal, domestic interests. The constructivist argument focuses on the social
construction of Al’s strategic value, examining how social interactions and discursive practices

can render certain policies rational.

This literature review aims to identify the most promising avenue for further research. I
contend that the defensive realist argument—if integrated with constructivist contributions—
offers the most useful and actionable insights about the logic of U.S.-China Al competition.
Based on the insights derived from the literature review, the subsequent chapter will develop my
theoretical contribution in greater detail. Due to the nascency and evolving nature of interstate Al
competition, there is a dearth of credible empirical research on the topic. I draw my conclusion
based on not just the theories’ empirical soundness but also their promise in prescribing sound

policymaking, analysing their logical and normative implications.

Al and Power

Rational explanations of Al competition usually begin with the premise that Al is an
important strategic asset. States perceive Al as crucial for achieving a “decisive military
advantage” over potential adversaries.>® One of AI’s most valuable contributions is in

empowering commanders to make better and faster decisions.? AI’s ability to integrate data

38 Katzke and Futerman 2024
3 “Lt. Gen. Jack Shanahan Media Briefing on A.I.-Related Initiatives within the Department Of” n.d.
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from different battlefield sensors is a central enabler of new warfighting concepts emphasising
joint-domain operations. The U.S. Department of Defense’s Joint All-Domain Command and
Control (JADC2) strategy, for instance, aims to connect sensors from all of the military
services—Air Force, Army, Marine Corps, Navy, and Space Force—into a single network. It
aims to use artificial intelligence algorithms to process the data to identify target and then
recommending the optimal weapon to engage the target.** With increased clarity of the
operational picture thanks to Al, soldiers are equipped with greater situational awareness and are

empowered to execute their mission with greater confidence and initiative.*!

As the National Security Commission on Al notes, Al can potentially be applied and
integrated in “every facet of warfighting”, impacting “every domain from undersea to outer
space, as well as in cyberspace and along the electromagnetic spectrum.”*? It is difficult to
anticipate the full range of military advantages resulting from the use of Al, as AI’s general-
purpose nature will likely transform military effectiveness in broad, delayed, and indirect ways.*?
What’s clear is that Al is widely believed to have the potential to upset the military balance of
power, generating pressures for militaries around the world to acquire and adopt Al technologies

in their arsenals.

Over a long time horizon, Al’s contribution to economic power is potentially more salient
to strategic competition than its contribution to military power. Economic power is the most
fungible resource, convertible into a variety of power-resources such as military power and even
soft power.* Technological change has shaped the rise and fall of great powers throughout
history by activating differential growth rates and shifting global economic balances, which in
turn gradually impinge upon the political and military balances of power.*> As economists have
established that the automation of production has driven economic growth since the Industrial

Revolution, Al is poised to boost productivity growth across broad swaths of the economy by

40 Hoehn 2022

4 Watling 2023

42 National Security Commission on Artificial Intelligence 2021, 79
43 Ding and Dafoe 2023

4 Beckley 2018

4 Ding 2021; P. M. Kennedy 1989
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automating tasks that were previously thought to be impossible to automate.*® The prospect that
Al could facilitate the innovation process by generating new ideas portends the creation of

compounding, self-reinforcing cycles of productivity boosts.*’

Although some economists have quipped that AI’s impact so far seems to appear
“everywhere but in the productivity statistics”, others have argued that Al has not yet been
diffused widely and complementary innovations have been developed and implemented, leading
to a lag in the technology’s observable economic effects.*® As time progresses, complementary
technologies across different economic sectors will be able to take advantage of the automation
advantages offered by Al, boosting productivity and economic growth. For general-purpose
technologies, achieving diffusion and wide-ranging adoption throughout the economy
contributes more to national power in the long run than merely housing the most cutting-edge
technologies.* Instead of devoting most resources into R&D and pushing the technological
frontiers, it might make more strategic sense to train engineers who can adapt general-purpose

technologies like Al to a range of different economic activities.

Rational Explanations of AI Competition

While the literature above demonstrates AI’s importance to the accumulation of power, it
does not explain what drives states to desire power in the first place. A prevalent view within the
study of technological competition adopts the offensive realist assumption that states seek to
maximise power and attain hegemony.*® Along with other structural realist explanations,
offensive realism assumes that the international system is anarchic, meaning that there is no
higher authority above sovereign states to enforce agreements or adjudicate disputes. Offensive
realists argue that in an anarchic system, the surest way a state can ensure its survival—assumed

to be the predominant aim of a rational state—is to accumulate as much power as possible so that

46 Aghion, Jones, and Jones 2017

47 Aghion, Jones, and Jones 2017

48 Brynjolfsson, Rock, and Syverson 2017
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it can neutralize or deter any potential challenges to its security. Therefore, even if states are
security-seeking and desire nothing more than their own survival, anarchy still drives them to
accumulate as much power as possible. Since technology improves a state’s military and
economic power, it logically follows that states will seek to enhance its technological capability

by as much as possible.

In line with this, a number of recent studies address the role of emerging technologies in
hegemonic transition, in which a rising state seeks to displace a dominant state. Focusing on
contemporary U.S.-China relations, Andrew Kennedy and Darren Lim’s 2018 paper theorises the
“innovative imperative” of rising states to pursue technological modernity to challenge the
dominant state.>! They argue that because innovation is essential for sustained economic growth,
rising powers that aspire to achieve primacy must prioritize technology innovation. To fend off
the rising state’s challenge to its security and order preferences, the dominant state is likely to cut
off supply of the relevant technology and defend the prevailing international order. In this view,
China as a rising power is leveraging technological innovation to hasten a power transition vis-a-
vis the United States and achieve hegemony. Threatened by China’s rise, the United States
imposed measures to undercut China’s access to technology, creating cycles of intense
competitive behaviour. James Johnson similarly frames the United States’ increasingly wide-
ranging and draconian steps to counter China’s Al development as a bid to maintain its
hegemony over a rising rival.>? In his telling, the United States’ pursuit of AI capabilities has
been in large part driven by the need to secure U.S. hegemony against the rise of revisionist and
dissatisfied powers, especially China and Russia.>? U.S. leaders are convinced that emerging
technological capabilities would provide a decisive advantage for the US and “offset” its

perceived weaknesses in other areas, such as the quantity of conventional forces.

These narratives largely adopt the offensive-realist assumption that the pursuit of power
can be an end in itself. Such narratives are inherently zero-sum: because states strive to maximise

power and achieve hegemony, their goals are largely incompatible because there can only be one

SI'A. B. Kennedy and Lim 2018
52 ]. Johnson 2021
33 J. Johnson 2021
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hegemon. While these portrayals of Al competition as a contest for supremacy are plausible, it is
too fatalistic to characterize states’ security goals as invariably incompatible. For policymakers
interested in mitigating technological competition and its detrimental consequences, they must
confront the difficult challenge of identifying overlapping interests between states—a task for

which offensive realism presents limited insights.

Moreover, the offensive realist account pays insufficient attention to 1) the action-
reaction dynamic of the U.S.-China relationship, and 2) how the dynamic has evolved over time.
It is unlikely that China embarked on a strategy of technological self-strengthening without any
regard to its threat perception and deep-seated suspicion of U.S. intentions; nor did the United
States decided to support Al development in isolation from its perception of rising Chinese
capabilities. States rarely make strategic decisions independently of each other. They act
according to their perception of others’ intentions and capabilities, and their action in turn affects
how others perceive them and respond. Therefore, even when a technology has high strategic
value, it does not necessarily follow that competing in that technology is rational. Defensive
realists would argue that maximising material capabilities by extracting strategic value from

dual-use technology could be counterproductive if it invites balancing from other states.

As an alternative, less fatalistic account, defensive realism can provide equally valid
insights about the causes of technological contests while capturing the action-reaction dynamics
between dyads. Whereas the offensive realist account portrays states’ goals as conflictual,
defensive realism allows a degree of compatibility in states’ interests and hence greater room for
exploring the various conditions under which technological competition can be mitigated. It also
lends itself to the inquiry of how one state’s increase in technological capabilities can trigger a

destabilising spiral.

Central to defensive realism is the concept of the security dilemma. In the classic
formulation, a security dilemma occurs when one state’s effort to increase its own security
inadvertently endangers another state’s security.>* Due to anarchy, states perceive a lot of

uncertainty about other states’ intentions. In particular, they are uncertain whether other states

34 Jervis 1978
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are 1) security-seeking actors hoping to maintain the status-quo, or 2) revisionists aiming to
change the international order via aggression and force.> Fearful of the grave consequence of
losing sovereignty, states must be vigilant about the possibility that their neighbours might turn
into aggressors. They must provide for their own security by acquiring military power to resist

potential threats to their sovereignty.®

Accruing military power entails procuring both defensive and offensive capabilities,
which are hard to distinguish from one another. Offense-defense indistinguishability has
important implications for the security dilemma, because it means that even when a state
procures defensive armaments, there is always a chance that another state would interpret the
defence procurement as a preparation for aggression. In an anarchic, self-help international
system, the accumulation of military power in one state, even if for purely self-defence reasons,
creates fear and anxiety in a neighbouring state, prompting the latter to build military power as a

precautionary measure.

Many scholars have analysed U.S-China relations and their impact on the wider region
through the lens of the security dilemma.>” The use of security dilemma theory to explain U.S.-
China relations is best contextualised with the wider debates around “China rise.”>® China’s rapid
rise in both economic and military terms has changed the balance of power in the region. Its
neighbours are perceiving China’s build-up in material capabilities as potentially threatening. A
variety of reasons—such as China’s tendency to dismiss other states’ concerns, its low
transparency about actual military spending, capabilities and intentions, and strategic mistrust
between China and other key players in the region>—have exacerbated that threat perception,
prompting East Asian states to pursue internal (strengthening their own military capabilities)®°
and external balancing (deepening military cooperation with the United States)®! against China.

In turn, China perceives its neighbours’ balancing acts as potentially threatening and opts to

3 J. D. Fearon 2011

36 Jervis 2017
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double down on bolstering its military, plunging regional dynamics deeper into a downward

spiral.

This body of scholarship lays the foundation for this thesis because they encapsulate a
plausible overarching logic shaping the interaction between the United States and China.
However, the traditional security dilemma literature offers limited utility for analysing the
specific domain of technology due to its excessive focus on military competition. Much of the
literature on U.S.-China security dilemma focuses on such phenomena as arms races, military
build-up, military alliances, and military modernisation. While certain aspects of existing
security dilemma analysis—including the uncertainties generated by international anarchy—are
applicable to non-military domains, other insights cannot be readily imported to non-military

domains such as dual-use technology competition.

The existing security dilemma literature’s primary concern for military capabilities offers
limited utility for understanding today’s technology landscape (see Table 1). For instance, there
is no scholarly consensus on what offence and defence mean in non-military contexts,
particularly in interpreting issues of economic interdependence. Are export controls—employed
by the U.S. to hinder China’s Al progress—defensive because they aim to protect existing critical
assets from transfer to foreign powers, or offensive because they undermine the targeted state’s
ability to develop its own technology industry?%? To return to the opening example of U.S.
semiconductor export controls against China, the United States’ sense of threat emerged not from
weapons like tanks or ballistic missiles, but from microelectronic components that have little
military utility on their own. While semiconductors are integral to producing modern, advanced
military systems—including many precision-guided weapons like cruise missiles and drones—
semiconductors are not identical to weapons and “should not be assumed to pose a threat to other

nations in the same way that new military technologies often are.”%

For semiconductors to pose
a military threat, many preconditions must be met; one must specify the steps by which a dual-

use item becomes perceived as a military threats.

62 Some scholars distinguish between protective and promotive measures, but the ambiguity regarding whether
either measure is threatening (or offensive) remains. See Gehrke 2022.
63 Brundage 2023
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Table 1. Difference between classic and dual-use security dilemmas

CLASSIC SECURITY

DUAL-USE SECURITY

DILEMMA DILEMMA
ASSUMPTIONS Anarchy Anarchy

Uncertainty about intentions ~ Uncertainty about intentions

States as rational actors States as rational actors
SOURCES OF Independent Interdependent (due to
CAPABILITIES globalisation)
TRIGGER Increases in military Increase in dual-use

capabilities technological capabilities
TYPES OF Offense-defense Dual-use indistinguishability
UNCERTAINTY indistinguishability (nested within offense-

defense indistinguishability)

ACTION Increase military capability Increase technological

via arms buildup

capability via geoeconomic

measurcs

A few scholars have attempted to apply the lens of the security dilemma to the

technology domain in the hopes of transcending the concept’s military connotations and origins.

In fact, both Darren Lim and James Johnson—cited above as proponents of the supremacy-

centric view of Al competition—have suggested the security dilemma as a potential interpretive

framework to view U.S.-China relations. Lim and Ferguson posit the existence of a “technology

security dilemma” between the two countries: “Each side is taking measures in the technology

domain that it deems necessary and legitimate to safeguard its national security. In turn, the other
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side interprets such actions as degrading of its own national security and responds accordingly,

triggering a spiral of tit-for-tat reactions fuelled by mutual insecurity.”%*

Elsa Kania and Adam Segal similarly characterize the action-reaction dynamic of U.S.-
China security relations as “techno-security dilemma”, in which efforts to promote innovation in
one country provoke new innovation initiatives in another.% Johnson’s book Al and the Bomb
dedicates an entire chapter exploring in detail how the structural and non-structural traits of Al
technology might intensify “Al-security dilemma dynamics.”®® Crucially, Johnson’s book
chapter recognizes the importance of Al’s dual-use (in)distinguishability—the relative ease
(difficulty) in distinguishing a technology’s civilian and military uses—as an aggravator of
security dilemmas.%” As will become clear in my Theory section, Johnson’s work and the cluster

of studies on dual-use technology he references has greatly influenced my thinking on this thesis.

Non-rational Explanations of AI Competition

The literature reviewed thus far can be characterised as rationalist, strategic choice
theories, in that they assume states to be unitary rational actors making purposive decision to
achieve their interests under international constraints and opportunities.® But states often fail to
act rationally, and scholars have developed a range of theories to explain outcomes in
international politics that deviate from a rational baseline. I will now turn to two non-rational

theories of Al competition, focusing on domestic politics and constructivist explanations.

The domestic politics argument interrogates the interests and ability of subnational
entities—including private companies, non-governmental organisations, and different
government bureaucracies—to influence states to pursue competitive policies in Al.

Contestations between different societal stakeholders are playing out along various dimensions.

4 Lim and Ferguson 2019
65 Kania and Segal 2021
% J. Johnson 2023

67 J. Johnson 2023

8 Glaser 2010
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First, there is the concern that private interests are overriding public interests in setting the Al
policy agenda. Private technology companies have become crucial geopolitical actors because of
their outsized role in shaping a state’s digital capabilities and their contribution to matters of
international and domestic politics, including national security and defence. Political scientist Ian
Bremmer has even coined the term “technopolarity” to describe “an emerging world order in
which the largest technology companies rival nation-states as the primary players in international
affairs.”® These companies enjoy quasi-monopolistic control of technologies and infrastructures

vital to the pursuit of military objectives, granting them outsized leverage vis-a-vis the state.”®

Whereas states value national security, firms prioritise profit. Hence, if private interests
manage to capture the state, they can sometimes yield irrational outcomes from the state’s
perspective. For instance, Paul Lushenko and Keith Carter argue that Al competition is “largely
driven by ‘tech bros’ and other entrepreneurs who stand to profit immensely from militaries’
uptake of Al-enabled capabilities.””! They contend that the profit motives of the Al defence
businesses, funded by venture capitalists, can drive the defence acquisition process “over and
above the legitimatizing narratives of national security and patriotic pride.””?

However, to my knowledge, this evidence for this hypothesis remains anecdotal and yet to be

systematically tested. Few studies have theorised how technology companies exert their clout to

influence state behaviour and shape outcomes specifically in international security.

A second version of the domestic politics hypothesis takes a broader view on the balance
of power between different stakeholders in foreign policy. Hugo Meijer’s 2016 book, Trading
with the Enemy, argues that the U.S. technology trade policy toward China since the end of the
Cold War reflects the struggle between the “Control Hawks”, “Pro-Trade” camp, and the “Run
Faster”.”> Media reports continue to frame the recent U.S. export controls over advanced Al

chips as a tug of war between tech giants that wish to continue selling to as many export markets

% Bremmer 2021; Eurasia Group 2023
70 Coveri, Cozza, and Guarascio 2024
"I Lushenko and Carter 2024

72 Lushenko and Carter 2024
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as possible and the hawkish policymakers hoping to throttle China’s access to Al technology.”
Control Hawks’ growth in influence would explain the increasingly restrictive regime of export
controls against China. Relatedly, several scholars have analysed the increasing dominance of
China Hawks in Washington.”> This unbalanced scene of United States’ AI policymaking could
become irrational, as the China hawks dominating Washington advance competitive policies

without reasonable checks and balances to address the potential blind spots of their policy ideas.

The domestic politics of Chinese behaviour has received much less scholarly attention,
partly due to the Chinese political system’s lack of transparency. Exceptionally, Matt Sheehan
has produced a series of papers tracing the origins of China’s Al regulations. He argues that
contrary to popular conception, China’s Al governance “has not been created by top-down edicts
from the Chinese Communist Party (CCP) leadership”; instead, Chinese Al regulations are “the
product of a dynamic and iterative policymaking process driven by a mix of actors from both
inside and outside the Chinese party-state” across four layers of the “policy funnel”.”® The
implication is that China’s competitive behaviour could be a result of an imbalance between
these social groups rather than being driven by a top-down unitary rationality. Examining
China’s Digital Silk Road (DSR)—a component of the Belt and Road Initiative that focuses on
exporting Chinese digital technology—1Jing Chen and Jinghan Zeng have argued that DSR was
shaped by the “economic and political struggles among domestic actors and the shifting socio-
political landscape.””’ In this sense, China’s competitive behaviour in expanding its digital
presence around the globe can be seen as driven by the corporate interest of Chinese digital

companies rather than national interest.

While domestic politics explanations are sometimes casted as a competing account vis-a-
vis rational theories, this is not necessarily the case. Depending on how one defines a rational
baseline, the compatibility between rational and non-rational theories could vary. Scholars
commonly distinguish between two versions of rationality. Substantive rationality assesses

whether a behaviour is appropriate to the achievements of given goals under certain conditions

74 L. Lin and Ward 2025
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and constraints; procedural rationality is concerned with the process by which decisions are
made and whether they result from appropriate deliberation.”® Although China Hawks’
dominance in Washington might undercut procedural rationality due to groupthink, the policies
they advocated could nonetheless be substantively rational if it helps maintain U.S. technological
hegemony, defined by the offensive realists as a rational objective. To the extent that rational
theories in IR are justified to focus on substantive rationality and abstract from the process by
which decisions are made, criticising these theories on the grounds of procedural rationality does

not constitute a direct challenge to rational theories.

The lack of a rational account of dual-use competition blunts the appeal of the domestic
politics explanation of competitive behaviour. Absent a rational assessment of what states should
do, it is not obvious why domestic actors fanning the flames of Al competition is problematic or
requires scholarly scrutiny. As Charles Glaser puts it, bad outcomes, including arms races and Al
competition, “could simply reflect a dangerous international security environment, not flawed
policy decisions. Therefore, theories of suboptimal behaviour, whether built on arguments about
domestic politics or errors in individual decision making, rely at least implicitly on a rational
theory.”” Even if we accept the argument that private companies, rather than unitary rational
states, are driving the U.S.-China Al competition, we must appeal to a rational baseline in order

to appreciate how much private interests are distorting rational inter-state politics.

The constructivist explanation of Al competition focuses on the social construction of Al
as an opportunity and threat. Ingvild Bode, Cecilia Ducci, and Pak K. Lee argue that the U.S.-
China “tech war” arises from “the incremental build-up of social meaning associated with actors
performing “tech war” narrative practices rather than a strategically executed narrative plan,”
tracing how the liberal “capitalist peace” master narrative has given way to the realist, “tech war”
master narrative.3® Alva Markelius et al expertly dissect the construction of the AI hype, defined
as “as a trending global fixation and prioritisation of Al-related technologies, ideas and

investments.”®! One of the most powerful mechanisms behind the AI hype is the creation of

8 Simon 1976
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narratives and imaginaries that portray emerging Al technologies as necessary and inevitable
tools for the safety and prosperity of nations. Since the advent of Al is believed to be inevitable,
the “fear of missing out” on the strategic value of Al drives states to invest large sums in Al-
related technologies.®* For instance, the most prominent Al firms are aggressively pushing the
frontier of Al capabilities, with some explicitly aiming to develop artificial general intelligence
(AGI)—a hypothetical form of Al that possesses human-level intelligence. Although whether
AGI is truly achievable remains contested, the potentially enormous economic and strategic
payoff of possessing highly capable and intelligent machines could lead to the fear of missing

out, fuelling a race dynamic.

These studies refuse to take for granted the security imperative created by emerging
technologies or assume its rationality. Rather, they trace the process by which the
indispensability of Al is socially constructed through discursive practices.®* Like the domestic
politics argument, the constructivist argument is not necessarily incompatible with the rationalist
account. As James Fearon and Alexander Wendt have pointed out, there is no fundamental
opposition between rationalism and constructivism. While rationalism often posits a relatively
stable definition of interests to play out the strategic choices, it does not strictly require these
interests to be fixed, at least in the “thin” conception of rationality which does not specify the
content of desires or beliefs.?* This allows complementarity with constructivism’s inquiry of how
ideas can shape interests. In other words, the constructivist insight that Al threats are discursively
construed can complement, rather than compete with, the rational theories explored in the

previous section.

Some scholars have already attempted to merge rational theories with constructivist
insights. Amir Lupovici explores in depth the social construction of the dual-use security

dilemma.® In a traditional security dilemma, the destructive potential of weapons (whether for

82 Markelius et al. 2024

8 Buzan, Waver, and Wilde 2022; The Copenhagen school of securitization argues that for an issue to be
understood as a matter of security, the threats to a referent object must be constructed as existential, so as to justify
extraordinary measures outside the bounds of normal politics.
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offensive or defensive purposes) is often posited to be self-evident. In a dual-use security
dilemma, states face what Eric Van Rythoven calls the “securitization dilemma”, or “a difficult
choice where a securitizing move represents a powerful and attractive opportunity for political
mobilization, but with the danger of perverse and unintended consequence.”®® That is, State A
must determine whether an opponent’s possession of civilian technology would pose military
threats and whether to securitize the technology. The securitizing act may facilitate the
mobilization of domestic support for a desired policy, but it may also prompt State B to counter-

securitize, decreasing both states’ security.?’

Lupovici’s formulation of the dual-use security dilemma suggests that the dual use
meaning of technologies is at least in part socially constructed and that countries could have
learned from others to view certain technological developments as threatening. This thesis
acknowledges the constructed nature of international threats, but it endeavours to go further by
examining the interaction between material conditions and the act of securitization. When does it
make sense for a state to securitize a technology, and when does it not? What explains states’
different reactions towards the same objective material conditions? These questions contain
important policy implications, and the securitization literature does not provide readily

actionable insights to them.

Conclusion

The literature reviewed in the previous section has identified the potential drivers of the
U.S.-China Al competition. Each of these perspectives suffer from severe drawbacks when
viewed in isolation. The non-rational perspectives reviewed above fail to establish a rational
baseline for state behaviour in developing technology. Domestic-political explanations do not
necessarily render Al competition irrational. According to neoclassical realism, the pressures of
anarchy are filtered through domestic institutions, which might exaggerate, underestimate, or

otherwise misinterpret the opportunities and threats posed by anarchy. Domestic actors’ drive to

% Van Rythoven 2020
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develop Al technology could simply be a rational but mediated response to pressures originating
from the international structure.® The constructivist perspective examines the process by which
certain objectives, such as investing in Al, become construed as rational, but it does not provide
a firm stance on the validity of these objectives. As such, it provides limited utility to
policymakers choosing between different policy options. Without a rational benchmark, these
accounts do not illuminate the conditions under which it might be strategically desirable for
states to compete in Al development—and vice versa, how and when it might be strategically

desirable for states to mitigate Al competition.

Rational explanations hold greater promise in yielding actionable policy insights, but
modifications are required to rectify their drawbacks. The offensive realist explanation tends to
be fatalistic. It downplays the interdependence between states, neglecting that states often behave
in response to another state’s action. As defensive realists would argue, maximising material
capabilities by extracting strategic value from dual-use technology could be counterproductive if
it invites balancing from other states. If foreign states reveal highly credible signals of
conciliatory or cooperative intentions, it could be irrational to ignore these signals and insist on
aggressive competition. In other words, offensive realism provides limited support for a nimbler
policymaking which requires a state to adjust one’s behaviour in light of new information about

another state’s behaviour or intentions.

Defensive realists’ own explanation for the Al competition—relying on the security
dilemma concept—offers greater flexibility in addressing real-world challenges, but it requires
some theoretical adaptation before it becomes useful for viewing the contemporary U.S.-China
Al competition. For one, the traditional security dilemma literature has a heavy focus on strategic
interactions involving military and nuclear armaments. It should be updated to account for the
fact that Al is not solely, or even primarily, a military technology. Several scholars have
attempted to move beyond the literature’s concern with military competition and have proposed
to interpret U.S.-China competition through the lens of the “technology security dilemma”, but
these attempts remain limited for understanding the origins of states’ threat perception toward

Al James Johnson’s account advances the literature by emphasising how the dual-use nature of

88 T am grateful to Ian Seow for suggesting the relevance of neoclassical realism.
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Al fuels mutual threat perception®’, but his framing is still techno-deterministic, failing to
recognise that material capabilities do not determine perception and that different states react

differently to another state’s possession of dual-use technology.

89 J. Johnson 2023
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Chapter 3

Theory

To address the nuanced effects of modern technologies on the security dilemma, a
number of recent works suggest that dual-use distinguishability should be considered.
Distinguishability affects the dynamics of the security dilemma because it impacts the level of
uncertainty when states perceive each other’s motives with technology development.®® Dual-use
distinguishability—how easily a state can differentiate between a technology’s military and
civilian applications—creates an extra layer of uncertainty to how states perceive one another,
modifying the level of fear and anxiety experienced by states in a self-help, anarchic
international system. Low distinguishability means that a revisionist state can easily mask their
military use of the technology as civilian. It also means that a status-quo state will have a hard
time convincing another state of its peaceful intentions, as the latter cannot confidently infer that

the technology will not be used for military purposes.

When a state is insecure, its fear for the worst-case scenario—that its neighbour
weaponises a dual-use technology to enhance offensive military capabilities—might dominate its
strategic thinking, prompting it to treat the neighbour’s dual-use technology as de facto military
technology. Low distinguishability’s effect on the security dilemma can be especially severe
when the technology is believed to have a high strategic value. Such perception can prompt the
insecure state to improve its technological capabilities relative to its opponent by promoting its
own technological development and/or undercutting that of its opponent, as they attempt to
secure themselves against possible military action from the state. This leads to spiralling cycles
of competitive behaviour in the Al technology race.’! Figure 1 bellow illustrates the mechanism

by which distinguishability prompts competitive behaviour.

%0 Vaynman and Volpe 2023b

T A complete dual-use security dilemma involves two levels of uncertainty: dual-use distinguishability and
geoeconomic distinguishability. Due to space constraints, this MPhil thesis—especially the empirical analysis—will
focus on the former. For theoretical completeness, I will attempt to sketch out the main theoretical components of
geoeconomic distinguishability in Appendix A.
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However, the literature’s understanding of distinguishability remains limited by its
techno-centrism. This chapter proposes expanding the conceptualisation of dual-use
distinguishability by incorporating macro political economy factors. I suggest that perception of
distinguishability varies not only by technology, but also by country according to their politico-
economic configuration. Specifically, I argue that state-business and civil-military relations are
two critical dimensions of country-level distinguishability. The more deeply intertwined state
and business sectors are, the harder it becomes for foreign observers to distinguish between
benign and malign uses of dual-use technologies. The same applies to civilian and military
sectors: the greater the degree of civil-military integration in a country’s defense-industrial base,
the more difficult it is to differentiate civil and military uses of technology. Together, these two
dimensions affect foreign threat perception toward a country’s possession of dual-use

capabilities, modifying the intensity of the technological competition.
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Figure 1. Distinguishability moderates the dual-use security dilemma
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Conceptualising Dual-Use Distinguishability

Technology-level determinants. The literature has focused on technology-level
determinants of dual-use distinguishability.®? This conceptualisation suggests that
distinguishability varies by technology, treating each technology as a unit of analysis. Adopting
the distinguishability concept, Alan Hickey, a geopolitics analyst at OpenAl, created the most
comprehensive framework for analyzing distinguishability for foundational AI models, large-
scale machine learning models that serve as a basis for various downstream tasks.’® He argues
that four factors during the Al development cycle shape the distinguishability of foundational Al
models: model inputs, capabilities, system use cases, and system deployment. The essential
inputs to Al models—data, algorithms, and compute—are characterized by versatility and broad
applicability, making it challenging to differentiate between civilian and military intentions. The
capabilities of foundation models vary; it will be harder to establish distinguishability for high-
capability models that can easily transition across different use cases. The system use cases—the
specific tasks users intend for the model to perform and how they guide its operation—will
impact distinguishability depending on whom the user is and what operational context the model
is embedded in. Finally, deployment concerns the degree of overlap between civilian and military

applications.**

However, relying too much on the technology-level characteristics to explain perception
risks falling into techno-centrism. Technological characteristics could not account for the
variance in how countries perceive others’ possession of dual-use technologies. Material
capabilities do not determine perception, and states react differently to other states’ possession of
material capabilities.”> Hence, the U.S. is less troubled by Taiwan’s longstanding dominance in
the advanced semiconductor supply chain than by China’s technological rise in the last decade.
Moreover, the technocentric framing of distinguishability only partially matches how states

perceive and make policies about dual-use technologies. In addition to complying with country-

92 Vaynman and Volpe 2023a, 6056
%3 Hickey 2024

%4 Hickey 2024
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agnostic multilateral export control regimes, states often design export controls to address entity-

and country-specific concerns.

Entity-level determinants. On an entity level, states’ export control regimes tend to
restrict the sales of dual-use items to entities that are known to be closely linked to the military of
their respective home countries. These entities are believed, prima facie, to deploy the imported
technologies for military use, altering the military balance of power between the exporter and
importer and fuelling the exporters’ threat perception. For example, the U.S. maintains a number
of lists to identify entities and persons; export of technologies to these parties are subject to
onerous licencing requirements and due diligence. The Entity List identifies foreign parties that
engage in activities “contrary to U.S. national security and/or foreign policy interests.”® The
Military End User List identifies foreign parties that are at risk of using or diverting technology
to a military end use or military end user in China, Russia, or Venezuela.’” The Unverified List
consists of a list of parties whose bona fides have not been verified and which may be linked to
foreign parties working to undermine U.S. national security.’® Emulating the U.S. system, China
has created its own lists of concerning foreign parties. On the Chinese “Watch List”, which is
similar to the U.S. Unverified List, are entities that do not cooperate with end-user or end-user
verification requirements. The Unreliable Entity List incorporated extraterritorial measures into
its framework and implemented reporting obligations for financial institutions regarding any

export-control violations.”

Two factors influence how a state determines the degree to which a particular entity’s
possession of dual-use technologies will be used for advancing the strategic objectives of its
home country. The first factor, as alluded above, is the entity’s relationship with military end use
or end-users of its home country. The closer it is to military end-use or end-users, the likelier it
will be perceived as threatening. One indicator of this relationship is the frequency of
transactions between the entity and military end-users: the more frequently an entity has supplied

technology for military end-uses, the more likely it will be perceived as threatening. The second

% Bureau of Industry and Security n.d.
97 Bureau of Industry and Security n.d.
% Bureau of Industry and Security n.d.
% Nouwens, Shagina, and Green 2025
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factor influencing entity-level distinguishability, which is less explicitly mentioned in export
control regulations, is the degree to which the state can influence the firms’ behaviour. For
instance, ownership structure can reveal the degree of control exerted by different stakeholders.
State-owned enterprises are entirely controlled by the state, while private owned enterprises are
more insulated and enjoy greater autonomy from state influence. A company subject to
government influence can be coopted, coerced, or otherwise induced to use technologies to

achieve the government’s strategic objectives.

The two dimensions are analytically distinct because, in theory, an entity could develop
technology that serves military or civilian end-uses regardless of how much the state controls it.
A state-owned enterprise can produce only commercial goods, and a private contractor can
exclusively produce military equipment. In practice, of course, there are much overlap along the
two dimensions. In certain political economies, such as that of China, most prominent defence

enterprises are state-owned.

Still, focusing too much on individual entities risks missing the bigger picture if the
phenomenon of indistinguishability is systemic and structural. Sometimes, states may take
systematic effort to obfuscate military and civilian end use or conceal the state’s involvement in
private companies to avoid drawing foreign suspicion. If one entity is targeted by export
controls, a new entity under an ostensibly different identity could be set up to resume prior
activities. Since end-use verification is costly and difficult, the new entity would buy itself much
time to import restricted technologies before law enforcement finally catches them. This “whack-
a-mole” approach can be “leaky” and riddled with loopholes. Hence, if the obfuscation of
military end use or concealment of state involvement are endemic and persistent in one state,

another state might formulate country-level policies to close these loopholes.

Country-level determinants. If patterns of entity-level indistinguishability are perceived
to be the norm rather than the exception, the state will generalise indistinguishability to the
whole nation. This practice is evidenced by states’ organisation of export controls and other
technology restrictions at the country level. They tend to ban countries that are known to exploit

dual-use technologies for military or repressive uses and relax restrictions of dual-use exports to
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countries that exclusively promote beneficial civilian uses. The U.S. Department of Commerce,
for instance, issues the Commerce Country Chart to specify whether government approval is
required to ship a dual-use item to a specific destination country.!® The European Union’s dual-
use export controls policy requires exporters to obtain authorization from the relevant authorities,
which will be determined based on the dual-use items’ end-use, end-user, country of
destination.!?! China’s new dual-use regulations similarly vary export restrictions based on

countries of destination based on national security and other foreign policy concerns. !

Inferring
from states’ policy and enforcement practices, it is clear that country-specific variables, in
addition to technology- and entity- specific variables, account for states’ threat perception of

other states’ possession of dual-use technologies.

Mirroring the entity-level analysis, I suggest that country-level distinguishability is
shaped by two dimensions. First, the degree of integration between the civilian and military
sectors of a state’s national economies affects perceptions of distinguishability. According to
expert Richard Bitzinger, civil-military integration (CMI) refers to the “process of combining the
defense and civilian industrial bases so that common technologies, manufacturing processes and
equipment, personnel, and facilities can be used to meet both defense and commercial needs.”!%
A high level of civil-military integration means that technological capabilities possessed by the
civilian sector will likely create positive spillovers to the military domain. The increased military
capabilities will in turn threaten foreign neighbours. Hence, the greater the perceived integration

between a state’s civilian and military sectors, the likelier foreign states will perceive that dual-

use technologies in the civilian sector will be diverted to military applications.

There are several indicators of the degree of CMI in a country. To my knowledge, there is
no authoritative scholarly consensus on how to operationalize CMI in a way that is valid across
different defence-industrial bases and historical contexts. Due to the dearth of authoritative

literature on the “varieties of CMI”, I derive these indicators inductively from my preliminary

100«“Commerce Country Chart” 2023
101 “Dyal-Use Export Controls | EUR-Lex” n.d.

102 Pan and Tan 2024
103 Bitzinger 2021, 10
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research on defense industrial practices and the case study in Chapter 4. I focus on metrics that

are likely to affect foreign perceptions of distinguishability.

First, the existence of national-level strategies or institutional frameworks promoting
CMI may reflect both the state’s intent to coordinate military and civilian sectors and the degree
of pre-existing fragmentation. But one must be careful when interpreting this metric, as civilian
and military sectors may develop strong ties even in the absence of centralized coordination. For
instance, the U.S. discourse frames China’s “military-civil fusion” (MCF) strategy in recent
years as anomalous and threatening, scholars have shown that the United States not only
surpasses China in the scale and maturity of its techno-security state, but also exhibits deeper
hybridization of public and private institutions in defense innovation.!** Indeed, China has long
viewed the United States’ defense-industrial base as a threat and a model to emulate since the

late 1990s, identifying it as a “high-priority techno-security threat” since late 1990s.'0

Second, the prevalence of “spin-on” processes—military adoption of commercially
developed innovations—is a useful proxy for CMI. For instance, the United States has
institutionalized pathways for civilian innovation to enter the defense market through
organizations such as the Defense Innovation Unit (DIU).!% In China, legal reforms allowing for
civilian participation in defense procurement, as well as the creation of a centralized
clearinghouse for defense procurement notices, indicate efforts to absorb civilian innovations
into defense.!?” Measuring the proportion of defense capabilities sourced from commercial firms,
or the share of civilian-origin technologies in military systems, provides insight into the practical
depth of integration. Prevalent “spin-on” activities will heighten foreign concerns about
transferring technology to civilian firms, given the risk that these ostensibly civilian entities

could later pass the technology to the military.

Third, defense “spin off”—the reorganization of defense enterprises into commercial
entities—would create nominal civilian entities with deep historical ties with the military. This

phenomenon is prevalent in formerly defense-driven economies. As their external security

104 Cheung 2022, 298
195 Cheung 2022, 298
106 Harper 2020

107 Lafferty 2019
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environment improves, they may find it unnecessary to sustain the military’s enormous presence
in the economy, hence facing the incentive to convert chunky defense conglomerates into more
efficient civilian units geared towards commercial markets. These enterprises may be nominally
civilian and commercially driven, but their origin makes it challenging to distinguish the

enterprises’ civilian-facing side and their defense-oriented past.

Additional factors will likely influence foreign perception of distinguishability. For
example, growing openness among civilian tech firms to cooperate with the defense sector—
evident in the shift among U.S. Al companies from initially rejecting defense applications to
increasingly embracing them'%—can signal reduced separation between civilian and military
spheres. It is difficult to encapsulate the diverse historical and contextual factors influencing
perception in this conceptualization of CMI, but [ will endeavor to describe them in the empirical

case study.

The second dimension of perception of country-level distinguishability is the degree to
which private commercial interests are subordinate to state influence. The more subordinate
private firms are to the state, the more susceptible they are to government pressures to divert
technologies to military use. The “varieties of capitalism” (VoC) literature offers some insights
for operationalizing the relationship between the state and business.!?® Capitalism, at least in its
liberal form, is predicated upon a formal and institutionalised separation or economic and

political power, and different forms of capitalism have varying degrees of such separation.

In particular, two ideal types are helpful in delineating the relative balance of power
between state and market interests. On one end of the spectrum, in liberal market economy
(LME), economic activities are primarily coordinated through competitive markets and formal
contracts. Investment is financed primarily through global capital markets.!'” In LMEs, the
corporate governance of most large firms is dominated by non-state actors—usually minority

shareholders and transnational financial investors—who make decisions to maximise shareholder

108 Bego 2024

109 Hall et al. 2001

110 T selectively discuss institutions that likely impact foreign threat perception about dual-use technology. For a
more comprehensive view of the institutional features of different forms of capitalism, see Nolke et al. 2019, 194-6.
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value rather than advance political objectives. On the other end of the spectrum, state-permeated
market economy (SME) adopts a mode of coordination involving “reciprocal mechanisms of
loyalty and trust between members of competition-driven state-business coalitions,” reconciling
the developmental interests of state managers with the profit interests of private business.!!!
Enterprises in SMEs raise investments through internal savings and loans by national banks,
usually at a preferential rate from the state (e.g., cheap credit). Corporate governance is usually
dominated by national capital and controlled by actors close to the state through ownership
structures or other forms of direct and indirect control. Additionally, legal cultures and

institutional regulatory capacity would influence the degree to which the government has

leverage over private businesses.

To summarize, indistinguishability—created by intertwined state-business and civil-
military relations—increases foreign suspicion toward a state’s possession of dual-use
technologies. The addition of entity- and country-level variables help us avoid the pitfalls of
techno-determinism by noting that states do not perceive a technology in isolation—they assess
where a technology fits within other states’ political economy to determine the likelihood that the
technology will be militarised. A summary of the analytical framework for dual-use

distinguishability can be found in Table 2 below.

' Nolke et al. 2019, 194



Table 2. Summary of analytic framework for dual-use distinguishability

LEVEL OF ATTRIBUTES INDICATOR OPERATIONALIZATION EXAMPLES
ANALYSIS
TECHNOLOGY!''? 1) Inputs Sensitivity and traceability =~ Commercial off-the-shelf (COTS) components vs
of inputs sensitive inputs (e.g., uranium, radiation-hardened
components)

2) Capabilities General-purpose vs High-capability Al models are applicable across
narrowly tailored domains; vs domain-specific systems are not
capabilities

3) Use cases Nature of operational tasks ISR (intelligence, surveillance, reconnaissance),
performed logistics, medical diagnostics, etc.

4) Deployment Similarity and Degree to which civilian and miltiary deployments are
transferability between specialized; degree to which civilian scientific advances
civilian and military can spillover to military domains
deployment

ENTITY 1) Relationship a) Defense contracts / Share of revenue from defense clients; joint projects with

with Military

history of cooperation

b) Military background of
executives

¢) Involvement in military-
linked R&D consortia

military-linked institutions

Number of board members or executives with prior
military affiliations

Membership in defense innovation zones, labs, or joint
platforms

112 Hickey 2024, 8
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2) Relationship
with State

COUNTRY 1) Civil-Military
Integration

2) Business-State
Relations

d) Ownership structure

a) Ownership structure

b) Corporate governance

¢) State support

d) Government background
of executives

a) National-level strategy
and coordination body

b) Prevalence of spin-ons

¢) Prevalence of spin-offs

a) Economic coordination
mode

b) Corporate governance

c¢) Legal securitization of
commerce

Degree of state or military-affiliated shareholder
ownership

State-owned, mixed-ownership, private with state
investors

Presence of party organisations; board appointment
procedures influenced by state; presence of government
“golden shares” and veto rights

Reliance on subsidies; access to grants, preferential
loans, tax credits, or other financial support; designation
of the entity’s sector as strategic

Number of leadership with past government experience

Existence of Military-Civil Fusion strategy and
associated high-level policy coordination bodies

Laws or policies facilitating civilian participation in
military R&D/procurement

Military-origin tech or firms re-entering civilian market

Degree of state planning; use of industrial policy;
strategic emerging industries; Share of state capital in
high-tech sectors or dual-use firms

Prevalence of state-owned shareholders throughout the
economy; influence of the party-state in corporate
decision-making

Legal mandates for party cells in private firms; legal
mandates for firms to support state objectives
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d) Institutional enforcement Authority and reach of agencies in interfering with
capacity commercial deals




Methodology and Sources

Given this thesis’s focus on U.S.-China Al competition, I adopt a single case study
approach. I will focus on studying the U.S. perception towards China’s dual-use
distinguishability, rather than Chinese perception towards U.S. distinguishability, for two
reasons. First, the United States, with its dominance in various Al-related sectors—including its
centrality in the global semiconductor supply chain and capacity to weaponize

interdependence '3

—has disproportionate control over the “escalation ladder” in the bilateral
competition. Understanding the drivers of U.S. action, therefore, offers insights into the broader
dynamics of the competition. Second, the United States has exhibited greater variability in its
perception of China over time. U.S. policy has shifted from a pro-engagement attitude during
China’s reform era toward strategic competition in recent years.!'!'# By contrast, China’s
perception of the United States appears more stable. For instance, Rush Doshi argues that China
has pursued a long-term grand strategy to displace U.S. influence in Asia.!'> While Chinese

threat perceptions may vary in emphasis, the overarching stance has consistently treated the U.S.

with suspicion.

The objective of the case study is twofold. First, since one of this thesis’s objectives is
establishing the relevance of country-level distinguishability as a variable, I will demonstrate the
viability of operationalizing CMI within the case study. I use within-case analysis to provide
stylized narratives of how these two dimensions of China’s political economy have evolved over
time. This way, I can capture the historical nuances specific to China’s political economy that the
conceptualization misses, highlighting potential ways to enrich it. This strengthens my iterative,
abductive method for conceptualizing dual-use distinguishability and theorizing its impact on Al

competition.

113 Beaumier and Cartwright 2024
114 See, for example, Friedberg 2022
115 Doshi 2021
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I rely primarily on English data sources for tracing distinguishability to understand
Anglophone analysts’ perception of China. Regarding CMI, I will refer to the academic and gray
literature published by U.S.-based authors to study how U.S. practitioners have been describing
and understanding China’s CMI efforts. In particular, the China Aerospace Studies Institute,
whose mission is to advance the U.S. Department of Defense’s understanding of the
“capabilities, development, operating concepts, strategy, doctrine, personnel, organization, and
limitations of China's aerospace forces,” has released two guides for studying China’s Military-
Civil Fusion (MCF) effort.!'® These sources rely on “a well-known set of official speeches,
policies, white papers, and reports from official Chinese media outlets, and draws heavily upon
authoritative books and journal articles from the Chinese Communist Party, State Ministries, and
military strategists.”!!” I use these reference guides and the associated primary sources they
reference to portray a stylized narrative of China’s historical CMI development. Regarding state-
business relations, I rely on English-language secondary sources to identify standardized
narratives about China’s economic evolution. Barry Naughton and Nicholas R. Lardy, both
renowned for their expertise on the Chinese economy, have written extensively on different
phases of China’s economy. I include aspects of China’s economic story that align with my

framework for how state-business relations relate to foreign perception of distinguishability.

The second objective of my case study is to demonstrate causality between the
independent variable—distinguishability—and the dependent variable. Focusing on a single case
allows me to control for the unique features of China’s defense-industrial base and trace how
changes in distinguishability over time have shaped foreign perceptions. This approach avoids
the challenge of cross-national comparisons by examining temporal variation within China’s
civil-military integration and state-business nexus. Moreover, the probability that the U.S. will
perceive something as unacceptable likely depends on the norm at the time and the pace of
normative change. Therefore, a single case study that detects changes longitudinally is best

suited for studying the evolution of threat perception.

116 Stone 2021; Stone and Wood 2020
17 Stone and Wood 2020
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The dependent variable in this study is the U.S. threat perception towards China’s dual-
use capabilities. I operationalize this perception using the restrictiveness of U.S. export controls
on China, which serves as a proxy for the perceived risk that dual-use exports would contribute
to China’s military modernization. The underlying assumption is that as the U.S. government
perceives greater risk, it will respond by tightening restrictions on technological flows to China.
This is a sound assumption especially given the longstanding U.S. arms embargo on China
following the 1989 Tiananmen Massacre. If the U.S. comes to view China’s dual-use
technologies as effectively indistinguishable from military technologys, it is likely to restrict their

transfer in the same way it restricts arms exports.

To analyze export control restrictiveness, I will examine changes in U.S. export control
policy. Hugo Meijer’s book, Trading with the Enemy, masterfully weaves together official policy
documents, congressional debates, and elite interviews to track the evolution of U.S. export
control policies vis-a-vis China, providing important contexts about the rationale behind U.S.
policymaking. It is also a great reference to identifying additional sources related to U.S.
policymakers’ perception towards China on national security matters. Where appropriate, I will
use the U.S. Entity List as a key data source. Established in 1997 to counter WMD proliferation,
the List’s scope expanded in 2007 to include entities deemed “contrary to the national security or
foreign policy interests of the United States.”!'® Exporters are restricted from transferring
specified U.S.-origin goods, technologies, and software to listed parties.!'” Because the Entity
List reflects U.S. assessments of specific organizations within a country, analyzing aggregate
data and trends can reveal U.S. perceptions of how pervasive or systematic China’s entity-level
indistinguishability is—and whether it views the issue as generalizable to the entire country. An
increasing number of Chinese entities added to the List for diverting technologies to military use
would suggest that the U.S. views indistinguishability as an increasingly pervasive feature of
China’s political economy. Moreover, the Federal Register provides justifications for listing
decisions, offering insight into the U.S. government’s reasoning over time. To analyze trends in

these justifications, I developed a web-scraping tool to collect listing data and used a large

118 Kilcrease and Frazer 2023

119 Bureau of Industry and Security n.d.
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language model to classify the rationale for each listing. A full methodological discussion of the

scraping and labeling process can be found in Appendix B.

If my theory is correct, I should expect 1) degree of CMI in China varies over time and 2)
such variation impacts the restrictiveness of U.S. export control as well as threat perception. My

hypotheses can be stated as follows:

H1: The greater the perceived integration between China’s civilian and military sectors,
the more restrictive U.S. technology export controls will be.

H2: The greater the perceived subordination of Chinese business interests to state
objectives, the more restrictive U.S. technology export controls will be.

Importantly, this thesis does not seek to offer a mono-causal or mono-variate explanation for the
broader U.S.-China Al competition. This approach does not preclude the relevance of other
variables; it recognizes that the rivalry is shaped by a constellation of factors, including
geopolitics and alliances, regional dynamics, domestic political pressures, and ideological
divergence. Instead, this thesis aims to isolate and explore one underexamined but plausibly
significant variable: how the perceived indistinguishability between civilian and military
technological capacities—shaped by the structure of a state’s political economy—influences
threat perceptions related to dual-use technologies. By focusing on this specific variable, the

thesis contributes to a more granular understanding of the mechanism driving Al competition.

Note on Conceptualisation

My conceptualisations of civil-military integration and state-business relations utilize
Weberian ideal types. They are made for analytic purposes and should not be taken as literal
truths. Certain limitations of such ideal-typification should be stated upfront. Regarding CMI, a
major challenge is demarcating the boundary between civilian and military spheres, especially
since ostensibly civilian goods—such as food or infrastructure—can indirectly support military
operations. Under heightened enmity and distrust, such a distinction would likely prove

meaningless. For instance, the 1909 Declaration of London attempted to regulate the seizure of
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contraband during wartime according to the goods’ contribution to military capacity: “Absolute
contraband” refers to products used exclusively for war; “conditional contraband” could be used
for both military and peaceful purposes; and “free goods” were unlikely to be used in war. These
distinctions were immediately abandoned on the break of World Wars I and 11, as conditions of
total war led to the perception that any additional economic resources released by trade would

ultimately be devoted to military capabilities.!'?°

Furthermore, many interactions between defence and commercial technological activities
would qualify as indications of CMI. The most commonly discussed CMI processes are spin-off
(i.e., military products find commercial applications) and spin-on (i.e., commercial products find
military applications), but civil-military technology interactions could also involve subtler forms
of interdependencies such as defense procurement demand pull, concurrent development of
military and civilian applications from the same prototype, and shared infrastructure for defence
programs and emerging commercial industry (see Appendix C).!?! These relationships indicate
the symbiotic relationship between defence and the rest of the economy, which could be difficult

to disentangle unproblematically.

Moreover, by generalising from messy empirical realities, ideal-typification often
discounts historical and contextual factors. The United States and China differ in their
approaches to CMI in part due to historical contingencies. The United States began absorbing
civilian technological expertise into defense during World War II (e.g., recruiting scientific
talents from universities and industry), whereas China, as a latecomer, had to build a dual-use
economy rapidly from scratch through state-led initiatives. These divergent historical trajectories
complicate cross-case comparisons. Does the United States exhibit greater integration due to a
long history of organic development, or does China appear more integrated because of its
coordinated, “whole-of-nation” approach? These questions underscore the difficulty of placing

countries along a single civil-military continuum.

120 Mastanduno 1985, 510-1
121 Alic et al. 1992, 64
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Operationalizing state-business relations runs into similar problems: it is problematic to
reduce the complexity and varieties of state economic intervention into a one-dimensional
continuum. As a review article on comparative state capitalism notes, “[t]he debates about what
institutions and forms of intervention to include (or not) and about how to measure/quantify
features such as ‘strong state intervention’ are potentially endless (the proliferation of typologies
attests to that).”'?? Even for countries categorised as “liberal market economy”—suggesting
limited state intervention—scholars have recognised that the state has always proactively
created, regulated, and participated in the market. Rather than “an anomaly or a deviance from
liberal, market-based capitalism... [s]tate capitalism is an immanent potentiality, an impulse
which is contained in the form of the capitalist state and built into its DNA.”!23 Attempts to
categorise state influence on national economies necessarily entail a selective use of analytic and

conceptual components in order to render messy empirical realities into manageable frameworks.

One could argue that although state intervention pervades most economies, including
liberal market economies, it is still possible to detect varying degrees of intrusiveness of state
intervention. Using legal prerogatives to compel firms to behave in a certain way is more
intrusive than market-oriented forms of intervention, such as offering tax incentives or subsidies.
Intrusiveness of state intervention can be a useful criterion, but it does not always capture the
complexity of state-business distinction. If the distribution of credits is monopolised by the state,
the state would arguably have more leverage in steering firm behaviour. Market-oriented
policies—as opposed to micromanaging business-making decisions of individual enterprises—
could simply be a more effective way to achieve the same goal: motivating private actors to act
in the state’s strategic interests. What Anglophone observers criticise as domineering behaviour
could reflect their fixation on misleading dichotomies between market and state, as well as
between Western liberalism and Eastern authoritarianism.'>* The United States’ concern about
distinguishability could be the result of its self-identification in relation to an alien Other rather
than of an objective assessment of China.!?> This means that distinguishability as a policy

concern was never intended to provide a clear-eyed understanding of China’s political economy;

122 Alami and Dixon 2020, 78
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124 Zhang and Lan 2023
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it is a constructed difference used to substantiate the U.S. self-identity as a free world leader, its
exceptionalism, and its place in the world. In sum, it is difficult to offer a clearly delimited
conceptualisation of state capitalism without “fetishising some specific institutions and forms of

intervention at the expense of others that might be less visible but equally important™!2

Despite these drawbacks, I argue that introducing the concepts of state-business and civil-
military distinguishability adds value to both academic and policy discourse. First, since these
terms are frequently invoked by Western and Chinese policymakers and scholars alike, clarifying
their analytical underpinnings can illuminate the motivations and logic driving policy decisions.
Using the same lexicon and conceptual frames as policymakers increases researchers’ proximity
to their positionality, helping us better empathize with the constraints they face—particularly the
need to make decisions under time pressure and incomplete information, often relying on
intellectual shortcuts such as ideal types. Retaining these terms also serves an indexical function,

allowing this research to meaningfully engage with existing academic and policy debates.

Second, these conceptual logics must first be fully articulated before they can be
subjected to reflexive critique. Because the literature has yet to develop a complete causal theory,
this research provides a starting point for interrogating the instability and limits of rigid
conceptualizations; positing a concept could be “a means for problematising the current
aggregate expansion of the state’s role as promoter, supervisor and owner of capital across the
world economy.”!?” Crucially, my characterizations of civil-military integration and state-
business relations reflect perceptions rather than fixed, objective conditions. Distinguishability is
not a material fact but an interpretation—a lens through which certain political-economic
configurations are assessed. By adopting a constructivist ontology and emphasizing the
ambiguous and socially constructed nature of these relations, this research avoids reifying them

as static, natural categories.

126 Alami and Dixon 2020, 84
127 Alami and Dixon 2023



Chapter 4

Evolution of China’s Distinguishability

Distinguishability is a central component of the dual-use security dilemma characterising
modern technology competitions, modifying the level of fear and anxiety experienced by states
in international anarchy. This chapter applies my conceptual framework of dual-use
distinguishability to China. It traces variations in two dimensions of Chinese distinguishability—
state-business relations and civil-military integration—over time. In doing so, this chapter sets up

the independent variable in my causal hypotheses.

First, this chapter argues that China’s economic reforms since the 1970s has steadily
reduced the state’s intrusion into the economy, leading to the perception of greater state-business
separation. Western observers, however, tended to overstate the extent of China’s economic
liberalization due to their biased view about modernization trajectories. Thus, despite the
continuities in state control, Western observers were blindsided by Xi Jinping’s attempts to re-
assert the state’s dominance over the economy in the past decade, viewing them as an

unprecedented reversal of the private sector’s autonomy.

Second, this chapter traces the evolution of the relationship between China’s civilian and
military sectors. It finds that reforming Mao’s defense-oriented national economy was a priority
for Chinese reformers in the 1980s. Emphasis was initially put on defence conversion, spinning
off large state-owned defence enterprises into civilian commercial entities. In the 1990s, the
arrival of the Revolution in Military Affairs (RMA) convinced Jiang Zemin to construct a world-
class technology army. As the locus of innovation has moved to the commercial sector, the
Chinese government has enacted a series of reforms to encourage the civilian tech sector’s
participation in the defense industry. Xi Jinping’s Military-Civil Fusion (MCF) strategy
represents a maturation of decades of Chinese efforts to institutionalize the integration between

the civilian and military spheres.
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State-Business Relations

After the People’s Republic of China (PRC) was established in 1949, the new leadership
took the first few years to develop the direct mechanisms to implement a Soviet-style command
economy. In pursuit of socialism, they eliminated distinctions between the private and public
economic sectors. Farmers lost title to their land and were organized into production teams
within communes. Markets were replaced by five-year plans, administered by the newly
established State Planning Commission in 1953, to allocate resources and investments. Important
banks, industries, or enterprises were nationalized and brought under the ownership and direction
of the state.!?® In this planned economy, the state dictated resource allocation to serve political
ends, erasing the autonomy of private actors. This collapse of state-private distinction in early
PRC economic policy laid the foundation for China’s longstanding fusion of political and
economic spheres—a pattern that continues to shape foreign perceptions of its dual-use

technologies today.

In the 1950s, Chinese government planners directly allocated resource, severely
curtailing market forces such as prices and profit incentives. State-owned enterprises dominated
core industries, subordinating individual economic-decision-making to national development
goals.!'? The central government maintained control over the economy through several
mechanisms. First, it owned all large factories and other key strategic sectors—those with
extensive upstream and downstream linkages. In the countryside, land was collectively owned by
peasants. Second, central planners assigned production targets and directly distributed inputs
across producers. For instance, Chinese planners prioritised resource flow to heavy industries by
manipulating prices. Agricultural produce, owned by peasant collectives, were priced artificially
low, while industry products, owned by the state, were assigned high prices—effectively
subsidising manufactured goods with cheap farm products. Third, the Communist Party
controlled managerial appointments, ensuring compliance with Party goals over independent

economic reasoning.'*? These structural features—a lack of market forces and the subordination
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of economic decision-making to political authority—persisted through the tumults and crises
until 1978. In this context, the erasure of distinction between state and private interests meant
that foreign states, particularly adversaries like the United States, saw no meaningful economic

actors in China outside the influence of the Communist Party.

The reform and opening up period saw a relaxation of state control, providing a more
permissive environment for China’s nonstate sector, including private entrepreneurs.'3! In 1987,
a Chinese Communist Party document, for the first time, mentioned private enterprises,
characterising the “existence of the individual economy and a small number of privately-owned
enterprises” as “unavoidable”.!3? The constitution was amended in the following year, supplying
the legal basis for private enterprises in the economy. By 1997, the party elevated the role of
individual and private enterprises to “an important, integral part of China’s socialist market
economy. '3 Jiang Zemin’s “Important Thought of the Three Represents”, ratified by the CCP in
2002, allows private capitalists to join the party, solidifying the political legitimacy of private
entrepreneurs in China.!3* The constitutional amendment on assurances for private property in
2004 and the announcement on the Property Law in 2007 reinforce the legal rights and

protections given to China’s private sector. '3

This high-level political support for private enterprises was paired by policies to
downsize the state sector and cultivate market forces within the economy. The Third Plenum of
the 14" Party Congress in November 1993 “marked a major turning point on China’s road to a
market economy” for calling for the creation of market-supporting institutions, emphasizing the
separation of state-owned enterprises from the government, and endorsing the privatization of
smaller state-owned firms.!3¢ In 1995, the Central Committee endorsed the idea of “grasping the

large and releasing the small” (zhuada fangxiao 3\ K /)\), inaugurating the dramatic
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downsizing of the state-owned sector. Small and medium SOEs, mostly in the rural areas, were
allowed to privatize—usually in the form of sale of shares to employees—while large SOEs
underwent corporatization (instead of privatization), as provided by the 1994 Company Law.
They were reorganised into joint stock companies or limited liability companies, designed to
give managers more authority to ensure the alignment of interests of managers and government
owners (e.g.., having a board of directors) and to allow diversification of ownership, sometimes
through a public listing.!3” The overarching theme of this period was separating the enterprises

from government (zhenqi fenkai B4>4>FT), freeing economic entities of state intervention to

make them more efficient and streamlined.

By relaxing the state’s grasp on the economy, these market friendly policies encouraged
individual entrepreneurship, unleashing private actors in spurring economic growth. The private
sector is now arguably the most vibrant, competitive, and innovative sector in the Chinese
economy.'*® The productivity, efficiency, and innovativeness of the private sector is evident in
China’s high-tech digital industry. China’s largest tech firms, Baidu, Alibaba, and Tencent
(collectively known as the BATs) have majority non-state ownership and public listings in major
stock exchanges around the world. In fact, the BATs were all established in the late 1990s and
early 2000s with significant foreign capital involvement, and foreign investors have taken
controlling stakes, as well as corporate board membership, in these tech giants.!3° The BATs
have since become significant players in China’s Al technology ecosystem. Each has developed
its own large-language models (LLMs) with capabilities rivalling that of U.S. counterparts:
Alibaba’s Qwen, Tencent’s Hunyuan, and Baidu’s Ernie models all achieved remarkable success
in AT benchmarking tests.!*’ Other prominent companies in the digital tech sector, including
those named in the so-called Chinese National AI Team such as Huawei, SenseTime, or
iFlyTek!#!, operated with significant participation of nonstate actors domestically or overseas,
whether through a corporate governance structure that allowed more autonomy than before or

enhanced participation of private capital.
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To be sure, despite these reforms, it is still problematic to establish a clear demarcation
between private and state domains in China. Leading Chinese digital technology firms are more
accurately characterised as “hybrid firms” for having a mix of both public and private ownership,
with central and local governments often holding minority stakes in these companies. The
Chinese government’s involvement in the economy has “financialised” and become less
overboard: influence is exerted through state capital and ownership of shares rather than
micromanaging business decisions.'* Without information on the precise contribution of capital
and the distribution of share ownership in corporatized firms—which could be further obscured
by convoluted, highly nested shareholding structures—it can be challenging to establish whether
the controlling owner or shareholder is private or state.!** Moreover, even when Chinese tech
firms are not majority state-owned, they tend to have complex histories and ties with Chinese
political authorities; they could be a spin-off enterprise from a state-backed enterprise (e.g.,
Lenovo), received generous economic and policy support from the state, or their management

have deep ties with the Communist Party (e.g., Huawei). !4

While it is inaccurate to characterise these firms as free from party-state influence, these
new, hybrid forms of ownership increased the credibility of claims that the separation between
corporate decision-makers and political authorities had grown wider. For one, the
financialization of state economic intervention entails a delegation of authority to asset-
managing firms, both state and private, representing a less intrusive form of state economic
intervention. For instance, a 2013 Party decision encouraged the establishment of “state-owned
capital operation companies” (guoyou ziben yunying gongsi [EH R AI=E /A S)) to shift from
“managing enterprises” to “managing capital”, signifying the state’s intention to lessen its direct
interference in corporate decision-making.!* These reforms created and deepened the impression
that Chinese enterprises were enjoying greater management operational autonomy than in the

past.
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Other aspects of public-private entanglement, such as the complex ties between
entrepreneurs and the Communist Party—remained a contentious issue, but many foreign
companies and governments were willing to navigate and cope with what they deem a special
configuration of a familiar capitalist paradigm. Business motives were believed to be the ultimate
driving force behind Chinese private entrepreneurs’ political involvement, not unlike the
lobbying activities conducted by corporates in Western capitalist societies. According to this
narrative, Chinese businesspeople joined the Communist Party, became delegates to the National
People’s Congress (NPC) or the Chinese People’s Political Consultative Conference (CPPCC),
or otherwise cultivated ties with party or government officials to advance their business interests
in these political bodies.!*¢ The cultivation of guanxi (“connections”) was a self-preservation
strategy by businesses in the absence of a strong legal system and well-established property
rights, rather than a voluntary participation in the state’s political agenda.'4” While the “thick
embeddedness” of capitalists with the party-state did create a strong shared interests of
government and businesses, co-optation was more palatable to foreign observers wary of state

influence than coercion.!4®

Hence, China’s economic reforms fostered the perception among Western policymakers
and businesses that Chinese firms were becoming commercially driven and increasingly
autonomous from the party-state. The narrative that China was undergoing a Western-style
modernization further boosted Western actors’ confidence in deepening economic engagement
with China. Economic liberalization, the narrative goes, would lead to political liberalization by
empowering the middle class, strengthening the rule of law and civil society, and spreading
liberal ideas.!* Although not everyone is convinced that clear state-business distinctions existed,
the reforms created enough ambiguity to support the narrative that private firms had greater room
for independent decision-making, imbuing confidence among Western observers that deepening

commercial ties with China was both safe and profitable.
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This perception did not necessarily reflect the true conditions of the Chinese public-
private relationship nor the Chinese leadership’s intentions with reforming the economy. Chinese
leaders repeatedly expressed their intention to forge a unique economic system rather than
conform to the model of Western liberalization. Yet, Westerns have failed to take these
proclamations at face value. A telling anecdote about former U.S. President George H.-W. Bush’s
visit to China in 1998 exemplifies the zeitgeist. When asked how China’s privatization plan was
proceeding, Chinese Premier Zhu Rongji attempted to explain that China was simply
corporatizing—rather than privatizing —its state assets. President Bush reportedly dismissed the
distinction, responding that “we know what’s going on” no matter what the Premier said.!>® The
perception that China was conforming to the capitalist principle of state-market separation was a
primary driving force behind the West’s increased economic engagement with China. This
perception overlooks the selectivity and boundness of China’s adoption of elements of market
economy. Assuming China was on a liberalization trajectory, they were blindsided by the

changes Xi Jinping made to the economy.

Upon becoming the paramount leader, Xi has implemented a series of reforms to assert
the party-state’s control over the economy, making it increasingly difficult for private firms to
credibly claim immunity from party-state influence. First, he initiated regulatory and legal
reforms to securitize large swathes of economic activities. National security-related laws passed
in recent years compel “firms, individuals, and other organizations” to provide information or
support the government on matters of national security. Xi Jinping has broadened the definition
of national security by passing the 2015 National Security Law, which elevated economic
stability as a core component of national security; the 2017 National Intelligence Law requires
that “an organization or citizen shall support, assist in and cooperate in national intelligence
work in accordance with the law and keep confidential the national intelligence work that it or he
knows” (Article 7).!>! The scope of these security laws explicitly applies to private organisations,
and provides very little legal recourse for the private enterprises to push back against these legal

requirements.
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Second, Xi has strengthened the party-state’s role in corporate governance. The CCP has
long influenced Chinese businesses and SOEs through the party committee, which was
technically required by party regulations for any organisation with more than three CCP
members. Whereas party committees used to be relatively powerless and intermediate, under Xi
Jinping, the party committee takes on a more direct, immediate control over key decision-making
of SOEs; they are now expected to initiate key strategic decisions, and then pass them on to the
CEO to draw up a concrete proposal.'>? These changes are consistent with Xi’s proclamation that
the party must “exercise leadership over all areas in every part of the country”—expressed at the
19™ National Congress and incorporated into the CCP’s constitution— and that the party should

lead “all aspects of corporate governance.”!

Crucially, these reforms extend beyond SOEs. In 2018, the central government required
all domestically listed companies to establish party cells'**; in 2019, the CCP encouraged all
private enterprises to carry out party-building efforts, including maintaining and funding party
cells.!>> Moreover, companies have been encouraged to amend their charter to give the party a
greater role in the businesses. These “encouragements” first targeted SOEs (giving party control
over decision-making or control over personnel, or symbolic adjustments), but were later
extended to joint ventures, attracting deep scepticism among foreign businesses.!>® For instance,
using both rhetorical and behavioural measures of party influence, Mueller, Wen, and Wu have
observed a sharp increase in party influence in all listed Chinese firms since the 19" National
Congress in 2017, when the “Xi Jinping Thought on Socialism with Chinese Characteristics for a
New Era” was incorporated into the Chinese constitution.'3” While some scholars have argued
that the Party’s influence over domestic private and foreign-owned firms have been more
rhetorical than behavioural (i.e., operations were not affected), the mere appearance of party
influence in business decisions is enough to draw suspicion from foreign governments and

businesses.
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The government’s acquisition of “golden shares” has also enabled meddling in the
corporate decision-making of private businesses. Officially known as “special management
shares”, these shares are sometimes very small, but tend to give the government board seats,
voting power, and sway over business decisions.!'>® Different entities controlled by the Chinese
government have separately acquired golden shares—a symbolic 1% stake—in key subsidiaries
of tech companies such as Alibaba, ByteDance, and Tencent, allowing the government to access
online data, monitor these companies’ business activities, and influence key business
decisions.'>® For example, with its 1% stake in Douyin, ByteDance’s main Chinese entity, the
Cyberspace Administration of China was allowed to name an official specialising in data
security and algorithmic governance to the company’s board—and he reportedly enjoys veto

rights over decisions as minute as which content was allowed on Douyin. ¢

Third, Xi Jinping has strengthened the party-state’s role in manipulating market forces to
achieve his strategic vision. Xi has prioritized the pursuit of the “China dream” of national
rejuvenation by promoting technological innovation and utilizing the “new productive forces”—
new energy, new materials, advanced manufacturing, and digital technology. Key to achieving
this vision is the “whole-nation” or “new type of whole-nation” approach, which refers to the
combination of state steerage and market forces to achieve strategic objectives.!'®! This approach
entails using policy instruments, especially industrial policies, to steer market forces to support
technological innovation and industrial upgrading. The Made in China 2025 (MIC 2025)
industrial policy, unveiled in 2015, epitomises China’s “grand steerage” approach.'®? It is a ten-
year plan to upgrade the technological sophistication of its manufacturing base by developing ten
key high-tech industries, including next-generation information technology, and advanced
robotics and artificial intelligence. The plan mobilises a suite of tactics at the government’s
disposal, ranging from setting explicit targets to providing direct subsidies and facilitating forced

technology transfer, to achieve its ends.!'®?

158 Wei 2023

159 Ye 2023

160 Wei 2023

16! Tsang and Cheung 2024b, 304

162 B, Naughton 2020

163 Institute for Security & Development Policy 2018



Chapter 4 | Evolution of China’s Distinguishability 57

State capital has become a major instrument of government intervention, providing the
firepower for policymakers to respond to financial crises or facilitate industrial upgrading.'6* For
instance, the creation of “government industrial guidance funds” has been instrumental in
upgrading and indigenizing China’s strategic sectors, including semiconductors and artificial
intelligence, and central and local government funds have served as venture capital (VC) for
emerging technology firms.'®> Governments at various levels have set up dozens of funds—
including the National Integrated Circuit Industry Investment Fund established by the Ministry
of Industry and Information Technology—to boost China’s microelectronic industry and achieve
self-reliance. The Economist Intelligence Unit estimates that China has invested more than $150

billion into its domestic semiconductor industry since 2014 through these funds. %6

Government-backed VC is particularly important for supporting early-stage firms in
strategic and emerging industries, including Al, due to the significant risks and uncertainties
involved. Data compiled by Beraja et al show that China’s government VC funds have invested
$912 billion, twenty-three percent of which have been directed to 1.4 million Al-related firms
across China.'” The dollar amount does not capture the full impact of government VCs. In
China’s low-information environment, government VC funds serve as an exclusive source of
information to guide private market investment and address information asymmetries between
the state and private actors: 71% of Chinese Al firms with both government and private VC
funding received government investment first, serving as a signal for private VCs to follow.!68
The increased intensity of China’s financial support in strategic industries has raised questions
about the distinction between the state and private actors, as even the most dynamic,
entrepreneurial private companies have likely received state support at certain stages of their

development.
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While these industrial policies appear similar to the developmental models of the East
Asian tigers, China’s version has distinctive features which makes it likelier to draw suspicion
from Western observers. For one, the scale of the Chinese government’s investment far exceeds
that of East Asian governments, even when adjusted for inflation. According to one figure,
Japan’s government research and development expenses in 1994 was US $10.1 billion, paling in
comparison with the Chinese equivalent of US $458 billion in 2024.'% Moreover, the East Asian
developmental state model mostly focuses on economic growth, while China under Xi Jinping
emphasizes the marriage of economic strength and national security. For instance, the promotion
of strategic industrial sectors outlined in MIC 2025 aims not just to spur economic productivity
but also to achieve technological self-reliance and remove potential chokepoints that could be
weaponized by Western advanced industrial nations. Just as Japan’s and Germany’s pivot toward
economic autarky precipitated World War II, China’s turn to technological autarky could be seen

as preparation, if not indication of the intention, for a more conflictual relationship with the

West. 170

Last but not least, the Chinese government has wielded informal carrots and sticks to
exact political fealty from private entrepreneurs. The CCP has disciplined a series of high-profile
private sector capitalists, including Alibaba Group’s founder and Ant Group chairman Jack Ma,
who once seemed irreproachable for being an e-commerce pioneer and acknowledged CCP
member. Ma “disappeared” from public view after Chinese regulators halted Ant Group’s initial
public offering in 2020 and only resurfaced in a high-profile meeting with Xi and other business
leaders in 2025.!7! Other prominent Chinese business tycoons were similarly targeted by a mix
of legal and extralegal measures. Xiao Jianhua, one of China’s wealthiest and most politically
connected financiers, was abducted from a Hong Kong hotel in 2017.17? Ye Jianming—chairman
of CEFC, China’s largest private oil company, second only to state giants PetroChina, Sinopec,
and China National Offshore Oil Corporation—was detained in 2018, reportedly under the direct

order from Xi. Many of CEFC’s international assets, spread across countries participating in the
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strategic Belt and Road initiative, have since been transferred to a Chinese state-owned

company.'”3

The use of intimidation tactics on private businesses was coupled with other forms of
political signalling, including rhetorical pressure and propaganda.'™ In a February 2025 meeting
between Xi and leaders of prominent Chinese tech companies like Huawei, Xiaomi, CATL, and
BYD, Xi called on private enterprises to “have ambition to serve the country” in the
technological showdown with the United States.!”> Even businesses in Hong Kong—long
thought to be relatively autonomous from Beijing’s interference under the “One Country, Two
System” arrangement—are now expected to show patriotism. In March 2025, when Hong Kong
company CK Hutchison sought to sell its expansive overseas port businesses—seen as
strategically important to Xi’s maritime expansion agenda—to a U.S.-led consortium, CCP
propagandists launched a barrage of rhetorical attacks at the company, accusing the company of
“profit-seeking and unrighteous” behaviour and proclaiming that entrepreneurs must be
patriotic.!”® Chinese regulators may even intervene to stop the deal all together, demonstrating
their intolerance towards letting commercial interests override what they perceive as national

security concerns.

In short, Xi has initiated a sweeping crackdown on the autonomy of private business
interests, reasserting the role of the state in steering China’s economic trajectory. Xi’s reforms
have contributed to the perception that, as former Secretary of State Antony Blinken once
described, “In China, there’s really no distinction between private companies and the state.”!”’
While there are recent attempts by Xi to restore business confidence and increase support for the
private sector—recognising that the private sector’s dynamism is key to overcoming the
country’s sluggish growth—these measures are likely too little, too late.!”® Perception among

foreign policy practitioners has hardened around the meme that state-business distinguishability
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does not credibly exist within China. As discussed later, such a perception has coincided with a
sharp deterioration in technological relations between China and Western nations, fuelling an
increasingly restrictionist agenda towards China. As Scott Kennedy, a China expert at a
prominent Washington think tank puts it, “The blurring of the line is pushing policy makers in

the U.S. and other countries to take a broadly restrictive position on Chinese companies.” "

Civil-Military Integration

Since the early days of the PRC, Chinese leaders have theorized the interaction of
economic activity across the military and civilian sectors. Early PRC leaders viewed the Soviet
Union’s emphasis on heavy industrial development as key to rapid industrialization. This model,
in their view, linked economic development directly to national defense by making critical
materials like steel available for weapons production. The outbreak of the Korean War reinforced
the CCP’s conviction in the Soviet model and accelerated the fusion of national defense and
economic planning.'3° The war heightened perceptions of external threat and underscored the
need for a self-reliant heavy industry, as the United States—formerly a provider of military-
industrial support during World War II—had now become an adversary on the Korean peninsula.
In a 1951 speech, a high-level Chinese official declared “the consolidation of national defense”
through “strengthen[ing] national defense-related heavy industries” a “top priority”.'3! In
September 1953, Premier Zhou Enlai defined the “basic task” of the First Five-Year Plan as
“concentrating major effort on developing heavy industry, laying a foundation for China’s

industrialization and the modernization of national defense.”!82

This logic of synergising heavy industrialisation and national defense requirements was
institutionalised in the First Five-Year Plan (FYP) in 1953, which prioritised defense-relevant
industrial capacity over civilian needs. The plan dramatically increased investment in heavy

industry at the expense of consumption, channelling over half of all investment into industrial
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development, especially producer goods like metallurgy, machine building, electric power, coal,
petroleum, and chemical industries.!®3 Furthermore, the government emphasised large-scale,
capital-intensive manufacturing, with 156 Soviet-aided projects replicating entire Soviet factories
and transferring technology and industrial know-how.!34 Economic planning subordinated

household consumption to the imperatives of national strategic priorities.

Dominated by heavy industry and defense-related production, China’s command
economy was not a functional dual-use system; civilian and military production competed
against each other. After the Korean war, CCP leaders lamented that heavy military spending
drained resources from economic development.'® Mao Zedong criticized this rigidity at a 1956
State Council meeting, advocating that “in production, the defense industry should pay attention
to dual-use capabilities,” meaning that production equipment should be adaptable for both
peacetime civilian and wartime military uses. 8¢ His vision reflected the principle of junmin

liangyong ZE R M A, often translated as “dual-use,” referring to the convertibility of production

capacity between the two spheres. Mao’s vision was formally codified in 1957, when the Second
Ministry of Machine Building released the 16-character policy guideline—junmin jiehe, ping
zhan jiehe, yijun weizhu, yimin yangjun ER &S LR EE INE T AR FE——calling for
military-civil integration, wartime-peacetime integration, military primacy, and civilian support

for defense.

While the policy represented an early articulation of dual-use strategy, it remained largely
aspirational, and efforts to expand civilian production were short-lived. Heightened security
threats in the 1960s—including the Sino-Soviet Split, U.S. presence in the Vietnam War and
other parts of Northeast Asia, the 1962 border clash with India, and hostilities over the Taiwan
strait—triggered a substantial militarization of China’s economy.'®” In 1964, Mao Zedong

rejected a draft of the Third Five-Year Plan (1965-1970) that aimed to improve living standards
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by boosting consumer goods following the Great Leap Forward.'®® Instead, he launched the

Third Front policy (sanxian jianshe =%%3£1%) , a massive initiative to build a self-sufficient

military-industrial complex from scratch in China’s mountainous interior.'®° The strategy aimed
to shield China’s industrial base—then concentrated on the vulnerable eastern seaboard—from
potential U.S. or Soviet strikes and ensure the country’s ability to mount a military response.'?
Over the next 15 years, the central government devoted over 205.2 billion RMB to construct
2,000 large and medium factories, along with railways, utilities, laboratories, and other
supporting infrastructure, in China’s interior regions.'*! This scale of investment reflected a
wartime posture in which defense production took clear precedence over civilian needs. As
expert Barry Naughton describes, between 1969 and 1971, China experienced “pervasive
militarization” of the economy, as economic resources were poured into the Third Front

construction projects.'*?

As Deng Xiaoping and other reform-minded assumed power after Mao’s death, they
determined that the acute security threats of the 1960s and early 1970s had sufficiently subsided.
With improved foreign relations—most notably the U.S.-China rapprochement—China could
afford to scale back military preparedness and lessen the extensive militarization of the economy.

The shift ushered in a period of defense conversion (junzhuanmin ZE%5 [R), aimed at

reconfiguring the defense economy to support economic development. The conversion process
involves “spinning off” a large segment of the defense economy from military to civilian
operations. During the period, many defense enterprises ventured into commercial activities far
outside their traditional economic activities. By the end of the 1990s, over 80 percent of the

defense sector’s annual output consisted of civilian products.!?

Defense conversion introduced a degree of civil-military ambiguity, as former defense

enterprises increasingly engaged in civilian markets while retaining close ties to the military. The
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crucial role of the Third Front construction in supporting China’s vibrant, market-oriented
regions exemplifies the intertwined nature of civil and military sectors in China. Due to Deng’s
de-emphasis on military industrial projects, the People’s Liberation Army Engineering Corps, a
military labour force supporting the Third Front construction, transferred 20,000 troops to the
Shenzhen special economic zone (SEZ) in 1979 to convert idle military capacity into a resource
for stimulating economic growth in the coastal south. The Engineering Corps, equipped with
skilled personnel and more advanced technology and equipment than civilian industries, “not
only efficiently built the infrastructure that facilitated economic exchanges during China’s
marketization but also transferred military engineering technologies and Maoist labour

mobilization methods to the civilian realm.”!%*

In some cases, the transformation of Third Front enterprises entailed not a
straightforward conversion into civilian corporates, but a strategic reorganisation into more
economically efficient military enterprises by fostering new technological capabilities.'*>
Huawei, one of China’s most digitally innovative companies today, is a case in point. Its
founder, Ren Zhengfei arrived in Shenzhen as part of the Engineering Corps’ relocation and
founded Huawei as a private company four years after the Corps officially dissolved in 1983.1%
Huawei has since been a crucial supplier of telecommunication equipment to the PLA. Ren’s

military background, as well as the company’s business ties with the PLA, has been a source of

suspicion from U.S. policymakers.'®’

Another example is China Electronics Corporation (CEC), a state-owned conglomerate
producing dual-use electronics and one of China’s largest companies, owning a total of 22

subordinate enterprises and 14 listed companies.!*®

It was formed in 1989 by consolidating the
electronics firms under the Fourth Ministry of Machine Building, which controlled most of
China’s scarce electronics expertise during the Third Front construction. One of its subsidiaries,

Zhenhua Electronics Corporation (#r4E), traces its roots back to the Third Front project in
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Guizhou, the site of an ambitious attempt to build a military electronics complex. The
establishment of the Shenzhen SEZ offered opportunities to spin off these military electronics
firms in the Guizhou complex into more efficient, competitive enterprises. After the Guizhou
base was restructured into Zhenhua, it moved substantial operations to Shenzhen to engage in
production and export, as well as the important and dissemination of technical and market
information. By mid-1987, more than 1000 such enterprises had been created by military and
electronics firms from Third Front provinces like Sichuan, Shaanxi, and Guizhou in the SEZs. !
While both CEC and Zhenhua have a substantial civilian production base, their core mission
continues to be supplying military electronics to support the PLA’s military modernization

efforts.200

While the defense conversion moniker suggests a one-way diffusion of technology from
the resource-rich and skilled military sector to civilian markets, benefits can flow from the
opposite direction as well. Defense enterprises’ transformation into business corporations in
SEZs allowed them to import foreign technology, access foreign investment, emulate Western
management practices, and access export markets. These resources in turn improved the
economic viability of cash-strapped defense enterprises and boosted their technological
innovation. An official Chinese study of the defense conversion process assessed that “without
foreign directed development, the production of civilian goods would not have enjoyed such

201 From an economics perspective, entering the civilian markets was a great way

great success.
for defense enterprises to diversify its revenue streams, maximise the possible sales from a
common technology, hedge against the swings in government and commercial demand, and

achieve economies of scale and scope.??

From a strategic perspective, corporatisation can obfuscate the defense enterprises’
military past, increasing their credibility in the eyes of foreign investors and importers and
allowing easier access to foreign investment and technology. For example, until it was targeted

by U.S. sanctions in 2020, China Electronics Technology Group Corporation (CETC)—not to be
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confused with CEC—and its subsidiaries had managed to enter into joint ventures and supplier
arrangements with some of the world’s largest electronics companies, including IBM, Sun, HP,
Cisco, and Oracle.?”® Through a subsidiary called the 54™ Research Institute, CETC even
established a joint venture with prominent U.S. defense contractor Harris Corporation, forming
the Hebei Far East Harris Communications Company in 2005.2%* The joint venture reportedly
manufactured a wide range of communications products, including military-grade
communications field switches and private mobile radio systems, for Chinese and Russian end-
users.””> A major part of CETC’s appeal to foreign technology firms was that it “operates in
many ways like a civilian commercial entity and appears eager to start profitable joint ventures

that offer access to the Chinese market.”2%

Due to the perceived economic and technological benefits, embedding defense-oriented
industries within the civilian economy became central to Chinese strategic thinking in the early
2000s. In July 2000, Jiang Zemin introduced the concept of “embedding the military within the
civilian” (yujun yumin B ZF ). This approach was codified in the Tenth Five-Year Plan

(2000-2005) and emphasized in subsequent Party documents, which called for integrating
military needs into civilian sectors and aligning defense industries with market principles.??” The
2003 Third Plenum of the Sixteenth Party Congress elevated yujun yumin as a strategy for
“mutual promotion and coordinated development of the defense and civilian technological

sectors.”208

The security environment in the late 1980s and early 1990s provided further impetus for
China to strengthen national defense through civilian resources. In particular, the United States’
decisive victory in the first Gulf War in 1991 deeply impressed upon PLA leaders the

significance of “revolutionary in military affairs.” The Chinese military closely studied the first
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Gulf War and concluded that the nature of warfare had fundamentally shifted: the advent of new
technologies had brought about Local Wars Under High-Technology Conditions (gaojishu
tiaojian xia jubu zhanzheng S AR FE T BEBEk ), which showcased not only long-range,

precision strike weapons, but also a highly unified command and control system through the
extensive use of information technology.?*’ To prepare the PLA for such wars, Jiang’s
government released a new strategy titled “Military Strategic Guidelines for the New Period”
(xinshiqi guojia junshi zhanlue fangzhen FATHAEI X ZE =k B% 75 %1), laying out the direction of
PLA’s military modernisation.?'” In 1995, the Central Military Committee proposed building a
“technological strong military” (keji giangjun F}4%58 %), prioritising quality over quantity and

technological concentration over human power concentration.?!!

The strategy kickstarted a decades-long shift towards a technology-centric military
modernization. Subsequent PLA military strategies reinforced the central role of information
technology. The 2004 Defense White Paper noted that as the worldwide Revolution in Military
Affairs was gaining momentum, the PLA must be prepared to “win local wars under the

conditions of informatization” ({5 Bk &4 T B EERA%S).2!? It called on the PLA to “[take]

advantage of progress in government and social sectors in the field of informatization” and
“[establish a scientific research and production system and information mobilization mechanism
that integrates military and civilian efforts to promote the informatization process of both the
PLA and the government.”?!3 The PLA’s view of war would later evolve from “informatization”
to “intelligentization” in the 2019 Defense White paper, highlighting the growing military
application of new and emerging technologies—including artificial intelligence, quantum

information, big data, cloud computing, and Internet of things.?!#

These strategies generated great military demand for high-tech products, which could not

be satisfied by a defense industrial base siloed from civilian innovations. The demand for narrow
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but deep specialization in next-generation technologies required the participation of an expanded
number of industries in defense technology development and production.?! For instance,
Chinese researchers have cited statistics claiming that the equipment used in military operations
in the first Gulf War was assembled from more than 1,000 industrial technology categories, up
from roughly 160 used for World War I1.2!¢ Moreover, the technology demands of modern
combat have far exceeded the research and production capacity of military academic, research,
and defense industry institutions. By the 2000s, China’s civilian sector’s capacity for
technological innovation has already surpassed its military counterpart, reversing the previous
trend where the Chinese defense industry monopolised the technical expertise for advanced
technology.?!” Hence, the PLA must diversify the sourcing of technology by tapping into the

civilian market in order to fulfil the military’s demanding technological standards.

China’s push for “military-civil fusion” (junmin ronghe ZE R §l&) emerged amid the
PLA’s growing demand for high-technology warfighting capabilities. Chinese leader Hu Jintao
first proposed the need to tread a path of “military-civil fusion with Chinese characteristics”
(zhongguo tese junmin ronghe FEFFEERFLS) in 2007, during the 17th National Congress
of the Chinese Communist Party.?!® Xi Jinping further institutionalized MCF, elevating it to the
status of national strategy. Since the early days of his tenure, Xi has stressed MCF’s importance
in uniting the dual priorities of economic development and defense modernization. Ata 2015
meeting with PLA representatives ahead of the 2015 National People’s Congress, he announced

a new phase in CMI reforms, transitioning from “initial integration” (chubu ronghe ¥J2GRtE) to
deep integration (shendu ronghe JRE gL 4).?" In March 2016—following Politburo approval of

the “The Opinion on the Integrated Development of Economic Construction and National

Defense Construction” (guanyu jingji jianshe he guofang jianshe ronghe fazhan de yijian %7
ZFEEEPREERES X EEIN) )>—MCF was officially elevated to the status of

national strategy. In January 2017, the government launched the new Central Commission for
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Integrated Military and Civilian Development (junmin ronghe fazhan weiyuanhui ER LS X &

ZRAZ) to improve the top-level coordination and design of MCF strategy.

MCEF refined previous dual-use concepts proposed by Chinese strategists. First, it
broadened the thinking on CMI beyond the mere “combination of the civilian and military
sectors” toward a deeper, systematic integration; whereas previous CMI represents a mere
mechanical interaction between parts, MCF is analogized as a chemical or nuclear fusion.
Second, the initiative broadened the scope of CMI, allowing the use of all available economic
resources—including capital, technology, human capital, facilities, and information—to promote
the defense industry.??° As Xi explained in his work report in the 19" Party Congress, China’s
ambition is to mobilizes all state and societal resources to enhance China’s “comprehensive
national power” (zonghe guoli 254 E 7). Specifically, this would require developing a “deep
pattern of military-civil fusion” and building an “integrated national strategic system and
capabilities” (jiangou yitihua de guojia zhanlue tixi he nengli ¥JE— KL B9 E K S BRE R FI6E
77).22! MCF is a major component of China’s broader effort to unify resources from the political,

economic, military, technological, diplomatic, and cultural domains.

Operationally, MCF consists of two major components: defense conversion and civilian

participation in defense (min can jun RZZ). Since the former has already been sufficiently

institutionalized since Deng’s reforms, the latter offered the greater room for expansion under
Xi. The government has gradually lowered the barrier for private enterprises to enter China’s
defense industry. In 2005, for the first time, a State Council regulatory document granted formal
permission for non-public sectors of the economy to compete for defence research, development,
and manufacturing contracts, as well as participating in the restructuring of state-owned defense
industrial corporations according to the relevant provisions.?*> The 2005 legal reforms provided

greater legal clarity and policy heft to the role private actors in providing capabilities to the PLA.
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After lowering the barrier to civilian participation in defense procurement, the next step is
to promote awareness of such opportunities. One such initiative is the launch of the online All-
Army Weapons and Equipment Procurement Information Network (quanjun wuqi zhuangbei

caigou xinxi wang & Z H 883 & XM= B M) in January 2015, which became the PLA’s first

authorized clearinghouse for defense procurement notices.??* To be sure, due to security
concerns, civilian actors are not expected to be involved equally in all phases of procurement or
all types of military systems. For sensitive projects, procurement contracts are likely reserved for
enterprises with the appropriate level of security clearance. This explains why civilian firms’
overall involvement in military production remains limited: according to official sources, in 2016
less than 3.5% of the relevant civilian enterprises in China participated in military development

and production.?**

But civilian companies are uniquely positioned to provide high-tech components and
subsystems, including high-end integrated circuits, semiconductors, and processors. These items
are usually less sensitive and straightforward to procure, as they can be commercial-off-the-shelf
(COTS) and do not require the PLA to reveal sensitive specification information to untrusted
private companies. With their reliable production capacity buoyed by commercial market
demand, civilian firms can deliver COTS products at scale and pace. Importantly, civilian
companies often have better access to foreign dual-use technologies than their military peers.
Since China’s domestic military-industrial complex has yet achieved full self-reliance on
advanced technology production, civilian companies’ import of such products “may help
overcome export restrictions in the country of origin while allowing China to hide [its]

weaknesses and its military intentions.”??

Moreover, publicly available evidence suggests that the PLA increasingly relies on
commercial-off-the-shelf solutions to fulfill its need for Al-related capabilities. In a 2021 report,
researchers at the Center for Security and Emerging Technologies (CSET) analyzed 343 Al-
related procurement contracts published by the Chinese military in 2020. The capabilities
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procured encompass autonomous vehicles, predictive maintenance and logistics, information and
electronic warfare, simulation and training, command and control, automated target recognition,
as well as intelligence, surveillance, and reconnaissance (ISR).??¢ Among the 273 PLA suppliers
identified in the study, private Chinese technology companies—rather than SOEs or their
subsidiaries—are the most common suppliers of Al-related equipment, accounting for 60.8% of
known suppliers.??’ Notably, these companies consist mostly of recently established companies
specializing in intelligent software or sensors. Two-thirds were founded since 2010 and one-third
since 2015, and most of them are small and medium-size enterprises, with registered capital of
less than $1 million.??® These newly established, nimble, and specialized entrants to China’s
defense market play a key in role in filling the void left by SOEs and defense-spinoffs created in
the 1990s and 2000s, which are proving too stagnant, bureaucratic, and slow-moving to satisfy

the PLA’s voracious demand for high-technology equipment.

The strategic imperative to exploit technology from the civilian sector is a clear focus of
China’s New Generation Artificial Intelligence Development Plan (Xinyidai rengong zhineng

fazhan guihuo Fr— AN T E e X B X)), which aims to establish China as the world’s

premiere global Al innovation centre by 2030. Noting that “the development of Al [is] [...] a
major strategy to enhance national competitiveness and protect national security,” the strategy
emphasizes the need to use Al to make “leapfrog developments” in military capabilities, relying
on radical technological breakthroughs to surpass the United States.??* To extract the maximum
strategic value from Al, the strategy sets out military-civil fusion as one of its core missions.
More specifically, it requires the promotion of “bidirectional technology transfer and resource-
sharing” between the military and civilian domains” in order to achieve “a new pattern of deep
civil-military integration characterized by full-element, multi-domain, and high-efficiency

collaboration.”?30
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In sum, Xi’s MCF strategy represents a major push to mobilize civilian-origin technology
in support of national defense requirements. This push is especially evident in advanced
technological areas, in which civilian firms often enjoy superior technological sophistication and
know-how, greater access to foreign advanced technology, reliable and scalable production
capacity. The civil-military relationship was no longer a one-way “spinoff” from military to
civilian sector; it involves “spin-on”, or civilian participation in the military, and the

development of dual use technologies.??!

While the long-term success of MCF remains
uncertain, Xi appears committed to deepening integration between China’s civilian and national
security sectors. Since the late 2010s, Chinese officials have begun to replace the MCF label
with a more ambitious framing: the construction of an “integrated national strategic system”

(vitihua guojia zhanlue tixi — {1k E K 5B 1K % ). Overseen by the Central Military-Civil

Fusion Development Commission, this new framework seeks to align civil, security, and military
institutions into a unified system—pooling strategic resources across jurisdictions to achieve
common objectives.?*? Given this trajectory toward the securitization of broad swathes of
Chinese society, it is becoming increasingly difficult for foreign states to draw clear lines of

civil-military distinguishability within China’s political economy.
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Chapter 5

Evolution of U.S. Export Controls

How has the United States reacted to variations in China’s dual-use distinguishability?
And how does this relate to the bilateral Al competition? This section argues that since the
Tiananmen embargo against China, the United States has traded with China under the principle
of distinction: technology transfer to civilian end-use or end-users are permitted, but dual-use
items destined for military end-use or end-users are restricted. Such an arrangement was possible
as U.S. policymakers believed they could reasonably differentiate between civilian and military
actors in China. This belief was likely deepened by changes in China’s political economy,
including progress in corporatising state-owned enterprises and increased political acceptance
and legal protections for private entrepreneurs. Rather than imposing a blanket embargo on dual-
use trade to China, the U.S. government favoured case-by-case restrictions through instruments
like the Entity List. However, this tailored approach is coming under increasing stress. Due to Xi
Jinping’s various efforts to leverage private, civilian enterprises to achieve China’s strategic
aims, the United States has experienced greater pressure to match the sweeping scope of Xi’s
initiatives by widening its export controls. As the United States sanctions more and more
Chinese technology firms for allegedly aiding China’s military modernisation, it has realised the
ineffectiveness of targeting individual entities, pivoting to country-level controls, escalating
U.S.-China tensions.

Table 3. U.S. export controls varies with Chinese distinguishability

Time Period State-Business Civil-Military U.S. Export
Controls
Mao Indistinguishable Pervasive militarization of =~ Total embargo
economy
Deng, Jiang, Hu  More distinguishable = Defense conversion, Liberalization

followed by civil-military

integration
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Xi Less distinguishable ~ Less distinguishable Increasing

restrictions

From Embargo to Trade Liberalization

The United States imposed a total trade embargo on China shortly after the PRC’s
establishment. The Truman Administration initially resisted calls for a total embargo on the new
PRC to undermine Communist regimes around the world, but U.S. openness to trade with China
did not last long.?*3 Following China’s entry into the Korean war, Washington swiftly
coordinated multilateral trade restrictions against China, aiming to delay the PRC’s
modernization and weaken its military capacity. In May 1951, the United States successfully
pushed for a UN General Assembly resolution to embargo strategic goods to China and North
Korea. By 1952, the United States and its allies had imposed a complete embargo on all items
controlled by the Coordinating Committee for Multilateral Export Controls (COCOM), a body
established in 1949 to coordinate the Western bloc’s export controls.?** This embargo was even
harsher than those imposed on the Soviet Union and Eastern bloc countries, a policy known as
the “China differential”. While European and Japanese allies abandoned the China differential in
1958 and resumed limited trade with China, the United States maintained sweeping restrictions
until 1971. That year, U.S. exports to China were virtually non-existent, and imports were
limited to agricultural products.?*> During this period, U.S. policymakers did not believe in any
meaningful distinction between China’s civilian and military economic sectors. Fundamental
tensions in the two countries’ foreign policy bred deep suspicion and distrust. The United States
insisted upon a strategy of economic denial based on the assumption that any resources China
gained through trade—even in the civilian sector—would ultimately support its military

development.?36
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However, as diplomatic relations gradually thawed, rising trust enabled the selective
reopening of economic ties. Strategic considerations dominated the United States’ decision to
improve relations with China and erase technology transfer barriers. The United States wanted to
bolster China’s technological modernization—and by extension, military capabilities—to
cultivate a strategic counterweight to the Soviet Union. The Nixon administration lifted the
embargo on non-strategic exports to China in 1971, paving the way for broader engagement. In
1979, the two countries formally normalised diplomatic relations; after the signing of U.S.-China
Agreement on Cooperation in Science and Technology, civilian scientific and technological
cooperation began to grow.?3” As one former U.S. official who served in the U.S. Embassy in
Beijing (1982-1983) and the State Department’s Office of Chinese and Mongolian Affairs (1983-
1985) explained, the liberalization of US export controls in the 1980s “was overwhelmingly

strategic, it had nothing to do with commercial factors.”?3#

U.S.-China military cooperation in the second half of the 1980s illustrates the strategic
logic of U.S. technology transfer to China. During this period, the United States approved
transfers of dual-use technologies—and even nonlethal military equipment—to China on a case-
by-case basis.?*® Most of these transactions were commercial, but some were conducted through
official U.S. military assistance, as Reagan made China eligible for certain military purchases
under the Foreign Military Sales (FMS) program in 1984. Over the next half-decade, China
acquired a series of American weapons systems, including factory equipment for producing
artillery munitions and projectiles, torpedoes, artillery-locating radar, and even technical
assistance for modernizing its fighter jet programs. 24 Concerns over distinguishability were
moot in these exchanges: the United States did not oppose enhancing China’s military

capabilities at the time and was, in fact, directly contributing to them.

While these military systems’ contribution to Chinese warfighting capabilities was likely
marginal, the strategic alignment significantly bolstered China’s long-term technological

development by improving China’s access to the global dual-use technology trade. More and
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more American technology firms wanted to sell their products in China, and the resultant
backlog in COCOM export license applications prompted the United States and COCOM
partners to enact major liberalization of multilateral controls between 1985 and 1987.24! The new
China “Green Line” policy made a range of dual-use items—including computers, software,
instrumentation, telecommunications equipment, and semiconductor manufacturing—eligible for
exports without prior COCOM approval.?*? Sensitive military technology relating to nuclear
weapons and delivery systems, intelligence gathering, electronic warfare, antisubmarine warfare,
power projection, and air superiority was still subject to the presumption of denial. Hence,
commercial sales of dual-use components and technical assistance, rather than whole
sophisticated military systems, accounted for the majority of U.S. technology transfer to China in

the 1980s.243

The strategic alignment created room for a broader set of actors—most notably U.S.
business interests—to engage with China, increasing the breadth and depth of technological
interdependence between the two countries. As scholar Hugo Meijer describes, “although the
initial impetus and the underlying rationale for export control liberalizations in the 1980s were
strategic—namely, to foster US- China cooperation against the common Soviet adversary—the
gradual thickening of bilateral economic relations and growing technology transfers came to
create, within the American society, vested interests favoring the expansion of technology
transfers. The high-tech industry began to exert pressures on the US government to expand dual-

use trade and to loosen restrictions on exports to the PRC.”?4

The Rise of Distinguishability

Distinguishability only became a salient matter when the military relations between the
United States and China soured in late 1980s and early 1990s. A series of events led to the
deterioration in security relations. First, the United States, together with European allies,

imposed an arms embargo against China after the PLA cracked down on peaceful protestors in
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June 1989, halting the transfer of military technologies to the PLA. Second, the dissolution of
Soviet Union removed a common threat and the strategic rationale for U.S.-China security
cooperation in the first place. Third, during the 1990s, the re-emergence of Taiwan as divisive
issue between the United States and China made military relations increasingly difficult. The
PLA’s show of force in the 1995-1996 Taiwan Strait Crisis only deepened military tensions
between the two powers.>* Due to the deteriorating security relations, the United States had
become concerned about China’s military modernization and its effect on regional stability in

East Asia.

Despite these security concerns, U.S. dual-use trade with China continued to undergo de
facto liberalization. The United States and COCOM gradually slashed the number of items on
their control lists; COCOM dissolved altogether in 1994, and the Wassenaar Arrangement
became the primary institution for regulating the global trade in dual-use items in 1996.
Wassenaar was a significantly weaker regulatory framework: it is a voluntary export control
regime that has no agreed upon target countries.?*® This institutional setting diluted U.S.
decision-making authority over nations who did not share the same security concerns. European
allies saw China more as an economic opportunity than a potential military threat and were
reluctant to forgo the commercial opportunities of technology sales to China. At the same time,
as the Tiananmen sanctions prohibited the transfer of military technologies, China had
increasingly relied on foreign, commercially sourced dual-use technologies for supporting the
PLA’s military technology development in fields like microelectronics, computers,
telecommunications equipment, and space.?*’ A former senior official working on the U.S.
Defense Department’s China-related policies describes that in the mid-1990s a “strong feeling”
emerged within the US government that “particularly because of the Tiananmen sanctions [. . .]
the dual-use route would become much more attractive to the Chinese. Their hardware and
platforms were mostly coming from Russia, but in terms of dual-use it was sort of free rein

among the Western economies.”**3
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As the United States could no longer sustain a united front on export controls against
China, unilateral restrictions would prove counterproductive to U.S. national security interests. If
U.S. firms refused to sell dual-use items to China, other firms would gladly fill the gap, resulting
in little increase in U.S. security but a drastic decrease in U.S. technology firms’ commercial
competitiveness. Given the growing commercialization of the U.S. defense-industrial base, if
U.S. technology firms suffered, the capabilities of the U.S. military would also be dented. Hence,
a new cohort of U.S. policy officials, known as the “Run Faster” coalition, argued that it was in
the United States’s national security interest to loosen its export control policy in response to
foreign availability of dual-use items. Still, the Run Faster camp could only credibly claim that
export control liberalization enhances U.S. national security if the traded items would not

directly contribute to the PLA’s modernization.

It was in this context that the principle of end user distinction emerged as a way of
balancing the economic benefits of commercial technology ties with China and the security risks
of enhancing the PLA’s technological capabilities. Under the principle of distinction, exports to
civilian entities in China were subject to less stringent licensing requirements than those to
military end users. Crucially, ongoing reforms in China’s political economy lent greater
credibility to the belief that Chinese civilian and military end-users could be feasibly and
meaningfully distinguished. As reviewed in Chapter 4, the 1990s was a critical period for the
growth of China’s private sector. Not only did private entrepreneurs receive high-level political
support from the CCP, but the state sector also underwent a series of reforms to create greater
room for private entrepreneurial activities. Many state-owned enterprises underwent
corporatization, giving corporate managers greater autonomy in decision-making as well as
diffusing the stakeholder and ownership structures; small and medium SOEs were allowed to
privatize altogether. At the same time, Chinese defense conglomerates, associated research
institutes, and other production firms were reorganized into corporations, posing as civilian
commercial entities to source technologies from international markets. The appearance of
growing separation between enterprises and state prerogatives likely strengthened U.S.
confidence that distinguishing public from private actors in export controls was both feasible and

aligned with U.S. commercial and security interests.
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Cognitive biases likely fuelled U.S. overconfidence about the prospects of further
economic liberalization in China. While the reform period significantly expanded the scope for
private entrepreneurship in China, the Chinese government has always retained important levers
of control over the economy, as well as expressed their opposition to emulating Western
modernization. But Western commentators underestimated these continuities, as the zeitgeist in
the 1990s was one of liberal triumphalism.?*® Partly thanks to the collapse of the Soviet Union
and the apparent victory of Western liberal capitalism, Western commentators assumed that
commercial interaction with China would lead to gradual but steady economic and political
liberalization, which entails a more autonomous private sector and a diffusion of interests in
policymaking.?>® Such a perception, based on the West’s wishful assumption of the inevitability
of liberalization rather than a sober assessment of Chinese political economy, could explain the

United States’ willingness to liberalize export controls on dual-use items.

For instance, high-performance computers (HPC) have long been incorporated in military
systems such as precision cruise missiles, electronic suites of military aircraft, command and
control systems, unmanned aerial vehicles, and surveillance systems; its strategic significance
only sharpened in the age of big data and artificial intelligence.?! In 1996, the U.S. Commerce
Department removed license requirements for HPC exports under a performance threshold called
million theoretical operations per second (MTOPs), and organized target countries into four tiers
with increasing levels of control.?>? For Tier 3 countries, which include China, a dual control
system was established, such that US firms could export to Chinese civilian end-users and end-
uses can import computers up to 7,000 MTOPs without a license, while exports to military end-

users or end-uses were subject to the more restrictive 2,000 MTOPs threshold.?>

The role of distinction in U.S. export controls was reinforced in the “China Rule” in
2007. Published by the U.S. Department of Commerce, the rule reaffirmed that the “overall
policy of the United States for exports to the PRC of [of items controlled on the Commerce
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Control List for reasons of national security] is to approve exports for civil end-uses but
generally to deny exports that will make a direct and significant contribution to Chinese military
capabilities.”?>* In addition, it established a Military End-Use List for 20 highly sensitive product
categories, including certain HPCs, telecommunications equipment, and other advanced,
militarily relevant technologies. A license is required if the exporter knows, has reason to
suspect, or is informed by the government that the listed item is or may be intended for military
end-uses in China. Concomitantly, the China Rule also established the Validated End-User
program to allow U.S. exporters to transfer certain eligible items to trusted civilian end-users in
China without a license.?>> Hence, the U.S. government had effectively waived license
requirements for items controlled for national security reasons destined for civilian end use in
China in sectors such as aerospace, computing, and semiconductors until reforms in 2020. In
2020, it was estimated that 18.1% of $124.6 billion in U.S. exports to China that year ($22.6
billion) involved dual-use technologies that were subject to export controls—97.9% of those

went to China without a license.?%°

Exploiting Plausible Deniability?

The Entity List exemplifies the attempt to differentiate between good and bad end-users
in light of broader dual-use trade liberalization. First established in February 1997 and
administered by the U.S. Commerce Department, the Entity List began as an effort to raise
public awareness about entities that contribute to the diversion of items to weapons of mass
destruction (WMD) programs, but its scope expanded in 2007 to include parties that are engaged,
have been engaged, or risk being engaged in “acting contrary to the national security and foreign
policy interests of the United States,” including supporting China’s military modernization.?’
U.S. exporters are restricted from transferring U.S.-origin items subject to the Export

Administration Regulations (EAR) to listed entities or persons.?® Compared to other U.S.

sanctions listings, such as the Specially Designated Nationals and Blocked Persons (SDN) list—

254 U.S. Department of Commerce 2007
255 Meijer 2016, 294

236 Casey and Sutter 2022

257 Kilcrease and Frazer 2023

258 Bureau of Industry and Security n.d.
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which fully blocks the designated person from engaging in transactions involving any U.S.
actors—the Entity List focuses specifically on restricting the transfer of technology to certain

entities.

Aggregate data on the Entity List reveals historical patterns about U.S. perception of the
scale of entities supporting China’s military modernization.>>® As of April 2025, Russia (1083)
and China (1065) have by far the highest number of entities placed on the Entity List (see Table
4). By comparison, third-place United Arab Emirates only has 185 entities on the list. While
Russia and China have always been two of the top destinations targeted by the Entity List, they
significantly outpaced the rest of the world due to a number of geopolitical events. With regards
to Russia, the U.S. declared Russia’s occupation of Crimea in 2014 a national emergency. It
imposed a range of punitive sanctions against Russia and Russian entities, including an uptick of
75 additional Russian actors placed on the Entity List in 2016.2%° The steepest increase in Russia
entities listing came after its full-scale invasion of Ukraine in February 2022, as the U.S. and its
allies attempted to restrict the transfer of technology items to Russia’s war machine (see Figure

2).

Unlike Russia, China is not a war aggressor, a fact which makes its Entity List numbers
even more striking. Between 1997 and 2019, there has been a steady increase in the number of
Chinese entities on the list, but the number skyrocketed in 2019. On May 21, the first Trump
administration added Huawei to the Entity List, barring the Chinese company from receiving all
U.S.-made items subject to U.S. dual-use export controls, effectively cutting Huawei off from the
global supply of computer chips. The original justification primarily cited Huawei’s role in
violating U.S. sanctions against Iran,?¢! but other political calculations—such as pressuring
China to make concessions in the bilateral trade negotiation—also influenced the decision to

make this sweeping restriction.

239 See Appendix B for the method of obtaining such data.
260 U.S. Department of Commerce 2016
261 U.S. Department of Commerce 2019
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Within Washington, Huawei’s military ties have long been a subject of U.S. scrutiny.?%?
For example, one of the most formative events for U.S. perception towards Huawei was the U.S.
House Permanent Select Committee on Intelligence hearing in September 2012, where U.S.
representatives questioned a Huawei executive on the company’s ties to the Chinese Communist
Party. The Committee report found that Huawei failed to provide clear, complete, and credible
information about its corporate structure, decision-making process, and relationships with the
Chinese government and military, among other information requested.?®* As journalist Eva Dou
recounts, the report would “prove to have lasting influence beyond the political moment, and it
would be cited repeatedly by US officials and foreign governments over the years.”?% Huawei’s
close ties with the Chinese government have prompted concerns about espionage and were a
major reason a host of Western countries have banned the use of Huawei equipment in their
telecommunications networks.?% The public scrutiny and criticisms of Huawei epitomises the
Western perception that Chinese technology giants could not be credibly distinguished from the

Chinese government.

Table 4. Top 10 countries with the most Entity Listing (as of April 2025)

Country Count
Russia 1083
China 1065
United Arab Emirates 185
Pakistan 182
Iran 114
Turkey 76
Malaysia 48
United Kingdom 46
Singapore 37
Belarus 35
262 Gallagher 2022
263 Rogers and Ruppersberger 2012
264 Dou 2025

265 Jones 2024
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Figure 2. The number of entities on the U.S. Entity List since 1997
Source: Author’s compilation.

Hence, the Huawei sanctions have set a high-profile precedent for targeting Chinese

entities that are suspected of having close ties with the Chinese government. Since Huawei’s

addition to the Entity List, the number of Chinese entities have grown by almost six-fold. Among

the justifications for sanctioning Chinese entities, the most common is the diversion of

technology to military end-use in China.?®® The keyword “military modernization” is found in

the justifications for at least 471 Chinese entities on the Entity List, and “military-civil fusion” is

cited for 175 Chinese companies.?®” As Figure 3 shows, whereas the number of entities

sanctioned under other justifications—such as human rights abuse, and diversion to sanctioned

destinations like Iran or Russia—have increased only moderately, more than 580 entities have

been targeted for supporting military end-use in China between 2019 and 2025, accounting for

66% of all new additions (Table 5).

266 See Appendix B for a detailed account of the data curation and labelling methodology.

267

modernization” and “military-civil fusion”. Some citations may contain both keywords.

I counted the number of entities whose first citation in the Federal Register contained the keywords “military
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Entity List since 1997

Table 5. Increase in Chinese Entity Listing between May 2019 and March 2025

Reason May 18, 2019 March 28,2025 Difference
Military end-use in 132 712 + 580
China

Diversion (Russia) 2 132 + 130
Diversion (Other) 48 139 +91
Human Rights 0 76 + 76

The dramatic increase in entity listings reflects the U.S. government’s willingness to go

after companies it perceives as aiding and abetting China’s military modernization programs.

Similar U.S. efforts have emerged to target companies affiliated with China’s military industrial

complex. For instance, the first Trump administration signed an executive order in November

2020 to ban U.S. investors from purchasing or investing in securities of companies identified by

the U.S. Department of Defense as Communist Chinese Military Companies (CCMC).2%® The

268
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subsequent Biden administration remade this into the Chinese Military Industrial Complex
(CMIC) list and moved this under the jurisdiction of the Department of Treasury. The CMIC list
does not prohibit U.S. persons from engaging with the listed entities in non-securities
transactions, but it does highlight the potential risks of doing business with Chinese military
companies posing as civilian entities. Separately, the Department of Defense, as required by
Section 1260H of the William M. (“Mac”) Thornberry National Defense Authorization Act for
Fiscal Year 2021, maintains a list of Chinese Military Companies Operating in the United States.
The list does not bar American companies and organizations from doing business with the listed

entities, but it can add pressure to the US Treasury Department to sanction them. 2%

Together, these instruments have led to a large number of Chinese Al-technology firms
being targeted, sanctioned, or otherwise alleged to warrant heightened scrutiny due to their
connection to the Chinese government and/or the military. As shown in Table 6, many of the
targeted companies are privately held or publicly traded; most of them have received state
support in one form or another throughout their history. These designations are far from
uncontested; some listed companies have sued the U.S. government for misidentifying them as
Chinese military companies. Xiaomi (smartphone producer) and Hesai Technology (the world’s
biggest maker of laser sensor for electric vehicles) have used legal pressures to force the U.S.
Department of Defense (DoD) to remove them from the Chinese Military Companies
blacklist,?’® and Advanced Micro-Fabrication Equipment (semiconductor manufacturer) is trying
to do the same.?’! Notably, the DoD voluntarily removed Xiaomi and Hesai from the blacklist
without a court ruling, leading some analysts to speculate that it backed down not due to a lack
of evidence, but to avoid the risk of disclosing classified intelligence in court.?’?> These legal
disputes highlight the difficulty of establishing these companies’ relationship with China’s

military-industrial complex.

The growing number of Chinese entities targeted by U.S. export control lists reflects a

broader perception that more firms are tied to China’s military-industrial base. Given the

269 Hoskins 2025

270 Sevastopulo and White 2024
271 Xu 2024

272 Xu 2024
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expansive scope of China’s efforts to leverage private and civilian firms for military
modernization, an entity-by-entity approach to technology restriction appears increasingly
inadequate. In response to this perceived rise in entity-level indistinguishability, the United

States has turned to country-wide, blanket restrictions as a catch-all insurance policy

The export controls announced on October 7, 2022, represents the shift toward country-
level restrictions, imposing licensing requirements on advanced computing and semiconductor
manufacturing technology destined to the PRC. As the Department of Commerce’s Bureau of
Industry and Security (BIS) explained, these measures were intended to restrict China’s ability
“to produce advanced military systems including weapons of mass destruction; improve the
speed and accuracy of its military decision making, planning, and logistics, as well as of its
autonomous military systems; and commit human rights abuses.”?’* While BIS has long
restricted the export of semiconductors and other items specifically designed or modified for
military, space, or WMD applications, the October 7 rule marked a significant departure by
targeting unmodified commercial items that could nevertheless enhance China’s ability to
develop and produce advanced conventional and nuclear weapons. As export control experts
Martijn Rasser and Kevin Wolf describe, this rule reflected the U.S. government’s belief that
“[t]he very existence of indigenous capabilities to develop or produce advanced node
semiconductors and supercomputers in China is a national security risk, regardless of any
particular application, end user, or end use.”*’* Subsequent updates to the rule only reinforce

this logic, with the October 2023 update explicitly referencing China’s MCF strategy.?”

The Al Diffusion Framework, announced in January 2025, went even further by
incentivizing third countries to join the technology blockade against China. The framework
divides all countries into three tiers, which determine both access rights and security
requirements for importing advanced Al chips and certain Al model weights from the United
States.?’® In Tier 3, China continues to face heightened restrictions, but Tier 2 countries are also

required to prevent the risk of diversion to Tier 3 countries in order to become eligible for

273 U.S. Department of Commerce 2022
274 Rasser and Wolf 2023; emphasis added
275 U.S. Department of Commerce 2023
276 Heim 2025
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importing Al technologies from the United States.?”” The framework is the clearest indication yet

of the United States’ ambition to stem global flows of Al technologies to China.

Looking forward, the U.S. government is likely to continue citing distinguishability
concerns in targeting the Chinese Al industry. In the beginning of 2025, after releasing large
language models that could rival those developed by leading U.S. firms, Chinese company
DeepSeek has attracted the attention of U.S. regulators. News reports suggest that the latest
round of U.S. semiconductor chip restrictions against China could be motivated by alleged ties of
DeepSeek’s researchers to the People’s Liberation Army and other institutions in China
sanctioned for aiding the Chinese military.?’® The fact that many of China’s frontier AI models
are open-source—meaning they could be freely adapted by any users for whatever purposes—
only compounds the fear that Al advances in China’s civilian economy would spill over to
security and military domains. While public evidence linking DeepSeek and other Chinese tech
firms to the PLA remains limited, one thing is clear: the U.S. government is adopting a “better

safe than sorry” approach in restricting technology flow to Chinese Al companies.

277 Heim 2025
278 Mickle et al. 2025
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Table 6. Major Chinese technology companies targeted by U.S. sanctions?”

Company E;lsttlty llizgstgnLISt gMI 11)20 61?]H Al Significance Ownership Government Connection
Alibaba Cloud National Al champion;
Computing Ltd. developer of Qwen Publicly traded Subject of regulatory scrutiny
(Alibaba Cloud) LLMs
Leading LLM . Popularity of DeepSeek’s
DeepSeek . . Private models attracted government
developer in China .
praise and support
Parent company of Government maintains a "golden
ByteDance TikTok; developer of  Publicly traded share" and a seat on the board of
Doubao LLMs a subsidiary in China
National Al champion;
Baidu developer of Ernie Publicly traded Was designated an Al champion
LLMs
Beijing Zhipu Milita Leading Al startup;
Huazhang Technology x mo derl;lyiza tion developer of GLM Private Received state-backed funding
Co., Ltd (Zhipu) series
Partially state- Assisted government
iFlytek X Human rights National Al champion  owned, publicly ;e¢ governmen
surveillance in Xinjiang
traded
Assisted government
SenseTime Group, X Human rights X X National Al champion  Publicly traded surveillance in )'(m].lan%;
Inc. government maintains "golden
share" in the company
Tencent Holdines National Al champion;
o g X developer of Hunyuan  Publicly traded Was designated an Al champion
Limited LLMs
Prominent internet
Qihoo 360 Military security firm; . Assisted government
Technology Company x modernization x developer of Zhinao Publicly traded surveillance in Xinjiang

LLM

279 Author’s compilation. Source: Bloom 2025; https://www.superclueai.com/; https://www.opensanctions.org; U.S. Federal Register. This is not an exhaustive

list of major Al companies in China.
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. Leading Al laboratory;
Be‘! mng Acaderpy of M111tary. . developer of WuDao Private, non-profit Sponsored by the government
Artificial Intelligence modernization
LLMs
Semlcondugtor M111tary. . . Lo Partially state- Backed by the state-owned
Manufacturing modernization/d Leading logic chip . . L
. . . X . . owned, publicly China Integrated Circuit
International iversion to manufacturer in China traded Industry Investment Fund
Corporation (SMIC) Huawei Y
Cambncog Military Leading Al processor Partially statg . Spun out from the Chinese
Technologies modernization chip designer owned, publicly Academy of Sciences (CAS)
Corporation Limited p & traded Y
Shanghai Yitu Natlongl Al ghamplon; Assisted government
. leader in facial . . e
Network Technology Human rights X recoenition Private surveillance in Xinjiang; was
Co., Ltd. (Yitu) & designated an Al champion
technology
. Backed by investments from the
Military Hubei provincial government
Yangtze Memory modernization/d Leading memory chip  Primarily state- P £ .
. . . . and the state-owned China
Technologies Co., Ltd iversion to manufacturer in China  owned L
. Integrated Circuit Industry
Huawet
Investment Fund
Engaging in
. . activities . .
Huawei Technologies contrary to U.S.  x National Al champion  Private PLA supplier; received state
Co., Ltd . support
national
security
HiSilicon . . . . ) .
Technologies Co., Ltd DlV@I‘Sl'O nto Chlp. d.e signer; Huawel Private Received state support
—— Huawei subsidiary
(HiSilicon)
Assisted government
. . surveillance in Xinjiang;
Cloudwalk Human rights X ;ii)derfii?orflamal Publicly traded incubated by the Chinese
Technology Co., Ltd. & techr%olo Y Academy of Sciences (CAS);
gy funded by state-backed
investment institutions
Largest commercial Assisted government
SZ DIJI Technology . drone; company in the . surveillance in Xinjiang;
Co., Ltd (DJI) Human rights X world; developer of Private received funding from state-
Al-driven drones backed institutions
Megvu Technology Human rights X National Al champion  Private Ass1sFed government
Limited surveillance in Xinjiang;
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Chapter 6

Conclusion

My empirical findings have largely supported my argument that diminished
distinguishability fuels competitive action in the U.S.-China Al competition. To recap, this thesis
has analysed the factors shaping the design of U.S. export controls against China. The United
States had initially insisted on maintaining the total embargo against China, imposed after the
PRC’s entry into the Korean war, until 1971. That year, U.S. leaders decided to cultivate
strategic relations with China in order to counter their common threat of the Soviet Union.
Technology transfer formed an important pillar of revitalising the bilateral relationship. In the
1980s, it became an explicit U.S. objective to bolster China’s economic and military
modernization; the United States even provided direct military technologies to the PRC through
an official military assistance program, which would have been unimaginable in today’s

contentious bilateral relationship.

Strategic considerations initially drove the liberalisation of U.S. dual-use export controls.
However, as the United States imposed an arms embargo against China in the aftermath of the
Tiananmen crackdown, it needed greater assurance that dual-use trade would not benefit the
PLA. Distinguishability—the ability to differentiate commercial and strategic/military use of
dual-use technology—became a focus of U.S. export controls, as the U.S. government attempted
to impose stricter licensing requirements for items destined for military end-use or end-users but
lessen the restrictions for civilian-uses. This was partly driven by U.S. business interest in selling
technologies that were already commercially available in world markets, as well as by a novel
understanding of national security that ties the U.S. technology base’s wellbeing to U.S. military
power. To implement this new consensus, Washington has created regulatory instruments,
including the Entity List, to identify Chinese companies at risk of diverting dual-use items to
military modernization programs in China. The logic underlying these instruments is
differentiation, imposing strict rules against military applications while relaxing restrictions for

commercial use.
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In recent years, organising U.S. export controls around the principle of distinction has
proven more challenging. Within Washington, there has been an increasing perception that
different segments of Chinese society have been engaged in a coordinated, “whole-of-nation”
approach to achieve Xi Jinping’s broadened conception of national and economic security. China
has adopted the ambitious military-civil fusion (MCF) strategy to integrate technology from the
civilian sector into the PLA’s modernisation efforts. It has also strengthened the party-state’s
institutional control over business interests. Crucially, Xi’s initiatives have bucked Western
assumptions that China would further liberalize. As discussed in Chapter 4, China’s economy
has come a long way from the planned economy during the Mao era to a more hybrid form of
socialist market economy. It has also evolved significantly from a heavily defense-oriented
economy to one that encourages civilian participation in dual-use commercial markets. These
trends fostered a perception among U.S. businesses that pure commercial interests in China were
sufficiently autonomous from the Chinese government and military. Coupled with a distinction-
based U.S. export control policy, U.S. businesses believed could cultivate dual-use trade with

China without significantly aiding the Chinese government or military’s capabilities.

Such an approach has become increasingly untenable. Since Xi Jinping has made it an
explicit goal of the Chinese party-state to integrate various segments of Chinese society in order
to advance its national security objectives, the United States has grown more concerned about
the security ramifications of the dual-use trade. This was partly reflected in the dramatic increase
in the number of Chinese entities sanctioned for, or otherwise labelled as, aiding China’s military
modernization. Other examples of public scrutiny over Chinese companies vividly demonstrate
U.S. anxieties over their independence from Beijing’s influence. For instance, in a high-profile
hearing in 2023, members of the U.S. Congress ruthlessly questioned TikTok over its ties to the
Chinese government. The intense grilling was reminiscent of the Congress’s questioning of
Huawei in 2011. In each instance, a prominent Chinese technology company was brought under
intense scrutiny over its ties with the Chinese party-state, and no answers could seem to assuage

fears of potential state influence in the company’s operation.
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Given the perception of widespread PRC indistinguishability, the United States is no
longer giving Chinese entities the benefit of the doubt. Instead, it has pivoted to the presumption
of state- and military-affiliation when it comes to restricting the flow of advanced U.S.
technology, including advanced computing and related Al technology, to Chinese actors,
regardless of end-use, as exemplified by the October 7 export controls. Hence, the empirical
findings support my hypotheses that greater perceived civil-military integration (H1) and greater
perceived subordination business interests to state objectives (H2) lead to more restrictive U.S.

export control policies.

Further Research

In light of the empirical findings, my theoretical argument about how dual-use
distinguishability impacts Al competition should be understood with a few caveats. First, the
case study reveals the historical boundedness of the effects of distinguishability. Before the
United States and China developed a substantial dual-use trade relations, distinguishability was
not a major concern to U.S. policymakers. Distinguishability’s salience was activated after a
sequence of historical events remade U.S. trade policy vis-a-vis China. Distinguishability arose
as the principal way for U.S. businesses to continue selling dual-use goods to China without

violating the intent of the post-Tiananmen U.S. arms embargo.

Distinguishability is the glue that held together the uneasy interdependence between the
United States and China. U.S. technology firms needed the Chinese market to stay competitive
vis-a-vis foreign businesses who might be subject to less stringent controls, but the U.S.
government was also wary about the dual-use trade’s contribution to Chinese military
modernization. Facing severe bottlenecks in developing an advanced domestic technology
industry, China both depended on foreign technology imports for its technological and military
modernization and loathed the vulnerabilities created by these foreign dependencies. The
historical idiosyncrasies of the U.S.-China bilateral relations are a reminder that
distinguishability may not matter across all contexts. If the military interests of two countries
align, distinguishability would be moot because the two would gladly engage in military

cooperation, let alone dual-use trade.
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Conversely, if two geopolitical rivals have not developed sufficient commercial contacts
between them, distinguishability and the associated contention over dual-use technology trade
would not be a primary vector of instability. Had the United States and China been less
interdependent, a decrease in distinguishability would have been less destabilizing to the bilateral
relationship. To be sure, competition may still arise from the uncertainties regarding one’s
intention with dual-use technologies. But one should expect the mode of competition to shift
from forms of weaponised interdependence (e.g., export controls) to self-promotive policies like
industrial policy, if countries’ dual-use capabilities become less dependent on international
exchanges.?® This is because they will have fewer levers to undercut the others’ capabilities
geoeconomically, meaning they must boost one’s own capabilities in order to compete. In fact,
since China had few economic leverages over the U.S. Al industry, it has largely relied on
promotive measures such as industrial policies to boost its competitiveness. As the two
countries’ high-tech industries further decouple, we should expect both countries to prioritise
self-strengthening over sabotaging the opponent. This thesis has not explored these promotive

measures in detail, leaving out other facets of the AI competition.

Second, since my theory is empirically substantiated by a single case study method, it
lacks the external validity to generalize across different dyads of competition. A further
weakness stems from the omission of China’s perception of the United States. This weakens the
portrayal of dual-use distinguishability as a relevant consideration for China, let alone a general
feature of modern technology races. This thesis has attempted to establish that Chinese
distinguishability matters to the United States, but does U.S. distinguishability matter to the
PRC? Does China understand the United States’ liberal market capitalism as having sufficient
separation between private interests and U.S. strategic objectives? Would it characterise the

United States’ civilian and military sectors as highly integrated?

Based on my research for this thesis, I will suggest a few propositions for future research.
With regards to state-business relations, Marxist ideology fundamentally rejects the separation of

political and economic power. The Communist Manifesto famously argues that “[t]he executive

280 Gehrke 2022
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of the modern state is but a committee for managing the common affairs of the whole
bourgeoisie.”?®! It would be interesting to investigate the extent to which Marxist ideology’s
rejection of distinguishability has affected China’s threat perception and informed its competitive
behaviour vis-a-vis the United States. Regarding civil-military integration, evidence suggests that
Chinese strategists have long recognised the high degree of integration between the U.S. civilian
and defense sectors. In fact, as Elsa Kania has noted, “China’s initiatives in military-civil fusion
are informed by a close study of and learning from, the U.S. defense industry and American
defense innovation ecosystem to an extent that can be striking.”?%? Hence, it appears that Chinese
thinkers and strategists would be highly cognizant of the blending of private and public sectors,
as well as civilian and military sectors, in the United States. Chinese leaders likely perceive these
cross-sector integrations as a source of strength and are hence motivated to emulate and pursue
their own integration. Filling the gap in understanding the Chinese perspective on Al competition

would significantly improve the soundness of my argument.

Third, the relationship between distinguishability, U.S. threat perception, and export
controls deserves further elaboration. As discussed in the Theory chapter, distinguishability is
conceptualised as a modifier of the security dilemma. However, critics might oppose viewing
distinguishability as an intermediate variable. Instead, they might argue that the relationship
between distinguishability and export controls is confounded by threat perception. A high threat
perception directly causes both competitive behaviour and the perception that the opponent’s
civilian resources are indistinguishable from military assets (see Figure 4). For instance, deep
animosity between the United States and China after the Korean War led U.S. policymakers to
impose a total embargo on the PRC. They were not willing to distinguish between the civilian
and military use—all economic benefits gained from trade were presumed to contribute to
China’s military power. Similarly, critics could argue that U.S. perception of the “China threat”
drives U.S. export controls restrictions, regardless of distinguishability. This criticism appears
particularly convincing because the United States and China have also engaged in trade wars
affecting broad swathes of their economies, demonstrating that their competition goes beyond

dual-use sectors.

281 Marx and Engels 1848
282 Kania 2019
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Spurious

‘ Threat Perception
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Figure 4. Indistinguishability as either a spurious or intermediate variable

Admittedly, the relationship between these three variables is not easy to delineate, and
this thesis’s empirical strategy of using a single, within-case analysis has not allowed for a
detailed comparative exploration. The surest way to adjudicate between the two is to control for
the suspected confounder, i.e., U.S. threat perception towards China. The ideal set up is
comparing two periods of U.S.-China relations that share the same level of animosity, but
different levels of distinguishability. Across the two periods with the same hostility, if
distinguishability matters, the researcher should be able to detect differing levels of export
controls depending on the level of distinguishability (See Table 7). However, a note of caution is
in order. Empirically, such a scenario might not exist. Theoretically, controlling the confounder
requires conceptualising threat perception and distinguishability as separate, autonomous
independent variables. Unfortunately, disentangling the two completely would be inconsistent
with my philosophical-ontological approach, which views distinguishability as an interpretation

rather than objective conditions.
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Table 7. Controlling for threat perception to test distinguishability’s effect

Threat Perception Distinguishability Export Controls
High High Less restrictive
Low More restrictive

To reconcile the interconnectedness of threat perception and distinguishability, it might
be useful to highlight their mutual constitution. U.S. perception of China as a security threat
shapes how distinguishability concerns are defined and prioritized. At the same time, observable
features of China’s political-economic structures, including civil-military fusion and state-
business overlap, provide an analytic frame for understanding and constructing the China threat,
making the narrative more convincing. This way, indistinguishability is not a post-hoc
justification for threat-induced competitive behaviour; it is constitutive of threat perception in the
first place. The exact relationship between threat perception and distinguishability would benefit

from a more in-depth constructivist exploration.

Fourth, this thesis’s embrace of a conventional definition of security has limited its
applicability to alternative logics of competition. While it endeavours to provide a more
sophisticated understanding of modern security dilemmas, it still largely defines security in
military terms: dual-use technology is threatening primarily because it could be militarised.
However, constructivist scholars argue that non-military domains of security should be
understood on their own terms, rather than solely in relation to their impact on military power.?%3
For instance, the geoeconomic competition between the United States and Japan in the 1980s
illustrates that even close military allies can become adversarial in non-military domains.?®* This
raises a possible counterfactual: if the United States and China had no conflicting military
interests, they might still race each other to develop artificial intelligence. The rationale for such
a competition could be primarily economic: whoever develops Al the most rapidly could spur

domestic economic growth, capitalize on the first-mover advantage, capture greater global

market share, and secure lasting economic prosperity. This scenario appears likely considering

283 Buzan, Waver, and Wilde 2022
284 Luttwak 1990



Chapter 6 | Conclusion 97

the contentious dynamics around electric vehicles (EVs). Although EVs do not have immediate
military applications (except the espionage risks posed by data collected by car sensors), Western
nations are nonetheless clashing with China over this industry through tariffs and other
regulatory tools.?®> In fact, some scholars have characterised contemporary U.S.-China relations
as an inter-capitalist rivalry, stemming from a crisis of overaccumulation resulting in imbalances
in the global economy.?%¢ Future research should explore the non-military drivers of U.S.-China

Al competition in greater depth.

285 S. Kennedy 2024
286 Hung 2008; 2022
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Appendix A

Geoeconomic Distinguishability

Dual-use indistinguishability may prompt one state to enact competitive policies, but it
takes at least two states to spiral into an Al competition. What propagates a vicious action-
reaction cycle, I argue, is a second layer of uncertainty caused by the unique character of Al
competition. The imperative of dual-use technological development moves the locus of
competition to geoeconomics. If dual-use indistinguishability prompts states to resort to taking
the first geoeconomic actions to increase their relative technological capability, the geoeconomic
distinguishability—the ability to differentiate between legitimate and predatory geoeconomic
acts—affects the likelihood of a downward spiral. If these geoeconomic actions evoke fear and
suspicion by another state, it might fuel a destabilising cycle of securitisation. This means that
even if State A pursue geoeconomic measures exclusively to increase its own security, State B
might still interpret them as threatening. It might in turn devise geoeconomic measures to
balance against State A, which ultimately reduce State A’s security. Hence, a technology
competition caused by a dual-use security dilemma involves the perception and misperception of

two variables: dual-use distinguishability and geoeconomic distinguishability.

Having characterised another state’s possession of dual-use technology, a state must
make a second decision: given its characterisation of the threat level posed by the technology,
how should it respond? Balance of threat theory suggests that State A will balance against State
B’s dual-use technology if it determines that the technology poses a military threat.?®” The goal
of balancing is to achieve technological parity or even superiority vis-a-vis an adversary by
increasing one’s own capabilities and/or undercutting an adversary’s capabilities. In the realm of
technology competition, balancing acts mainly take the form of geoeconomic measures because

they affect a state’s technological capabilities.

27 Walt 1985
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One might ask: if State A treats State B’s dual-use technology as a military threat,
shouldn’t State A balance against State B by directly building up military armaments, rather than
seeking to improve relative technological capabilities? Boosting military capabilities is certainly
an option for State A, but it is only a short-term solution. Over the long term, State A’s inability
to improve its relative technological capabilities will undermine its relative military capabilities
in the long run. Technology’s compounding effect on military capability is especially prominent
if it is general purpose, meaning that it will affect military effectiveness through broad, delayed
channels shaped by indirect productivity spillovers.?®® State A must therefore compete at the
level of technology in order to balance against State B’s techno-security threat. Here, the
international norms environment may also affect state’s calculus. In a liberal international order
that strongly favours free trade, states that unilaterally restrict trade without presenting an
unambiguously legitimate rationale may receive a punishment for norm violation. Even if it
suspects that State B is exploiting dual-use trade for military advantage, State A has an incentive
to avoid overacting or the appearance of overaction. Reacting to another state’s technological
development that is plausibly peaceful via arms buildup would appear disproportionate and
escalatory, which could incur reputational costs to the extent that international norms punish

aggressive behaviour.

To improve its balance of technological capabilities, a state can pursue geoeconomic
measures grouped along two dimensions. The inward-outward dimension corresponds to the
internal and external sources of economic power. Inward measures affect national assets,
whereas outward measures impact the structure of international economic flows affairs through
avenues such as international trade and investment rules or industrial partnerships with allies.?®
The protective-promotive dimension differentiates between measures aiming to protect existing
capabilities from transfer to foreign powers and measures aiming to foster new capabilities.?
For example, U.S. semiconductor export controls against China would be inward-protective
because they inhibit the transfer of U.S. technology to China. It is also an outward-protective

policy because the Foreign Direct Product Rule—which extends U.S. export controls to foreign-

288 Ding and Dafoe 2023
289 Gehrke 2022
290 Gehrke 2022
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made items containing U.S. components—grants the export controls a degree of
extraterritoriality.>®! By contrast, the U.S. CHIPS and Science Act of 2022 would constitute an
inward-promotive policy because it aims to bolster American semiconductor research,

development, and production.?%?

The interpretation of these geoeconomic measures can be highly contentious and
ambiguous. The burgeoning literature on weaponised interdependence demonstrates how
globalisation of economic flows generates (negative) security externalities that can spur a sense
of insecurity among interdependent states.?*>Although export controls are be viewed as a
protective measure to prevent the leakage of one’s technology, they can also be construed as a
means to undercut another state’s development of capabilities through denying it access to
crucial inputs for technological developments. Another example is talent recruitment — which
China uses to combat the “brain drain” of science and technology talents, but could be construed
as an aggressive measure to take advantage of openness and facilitate technology transfer.?*
Hence, while its protective intention connotes defensive purposes, protective measures can be
offensive in nature, implemented to pre-emptively undermine an adversary’s technological

development.?®

While promotive policies may sound innocuous, they too can be regarded as malicious if
a state’s promotion of capabilities come at the expense of another state. Industrial policies, for
instance, can be perceived as predatory if they create and export overcapacities to other states,
damaging the latter’s domestic industries. This is why China’s recent plan to ramp up production
capacity for less advanced, legacy chips has raised considerable concerns in Washington, despite
lingering uncertainties over whether the Chinese government really intends to flood the global
market, or it merely wanted more plants to cover the surging domestic demands.?*® Furthermore,
the receiving state could use the shield of plausible deniability to frame the sender state’s

geoeconomic actions as unwarranted. For instance, the targeted state could argue that it plans to

211 ee, Nellis, and Lee 2022
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use the technology for economic development and criticise the sender state for hindering
legitimate technology uses. The ambiguities around how states interpret geoeconomic measures

resemble the offense-defense distinguishability in the classic security dilemma literature.?®’

297 Jervis 1978
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Appendix B

Data Collection and Labelling Procedure for
Entity List Analysis

. Data Collection: Downloaded the complete Entity List data from Supplement No. 4 to
Part 744 of the Federal Register, available in HTML format from the Electronic Code of
Federal Regulations (eCFR) website. (URL: https://www.ecfr.gov/current/title-

15/subtitle-B/chapter-VIl/subchapter-C/part-744/appendix-
Supplement%20N0.%204%20t0%20Part%20744)
. Data Cleaning: Imported the HTML data into R and converted it into a structured data

frame. Removed the final five rows, which contained footnote explanations unrelated to
listed entities. Created a first date column by parsing the date information from the
"Federal Register citation" column using regular expressions and date conversion
functions in R. Extracted the Federal Register URLs embedded in the "Federal Register
citation" column to create a separate URL column for each entity.
. Web Scraping: Developed a Python script to automate scraping of the corresponding
Federal Register pages. Captured the specific text that documents the justification for
each entity’s addition to the Entity List. Appended the scraped justification text to the R
data frame.
Text Labeling Using OpenAl: In R, used the OpenAl API with the GPT-3.5-turbo
model to generate labels for a shortened version of each scraped justification. The prompt
instructed the model to output:

o A justification category

o A confidence score (on a 1-100 scale)

o A one-sentence rationale
. Robustness Check: Repeated the labeling process using a slightly different prompt to
cross-check outputs. This step was taken to identify inconsistencies or ambiguous cases
and to strengthen the robustness of the final labeling. Manually reviewed all entries that
returned low confidence scores or discrepancies between the two labeling attempts. Made

final adjudications based on human judgment to ensure data reliability.


https://www.ecfr.gov/current/title-15/subtitle-B/chapter-VII/subchapter-C/part-744/appendix-Supplement%20No.%204%20to%20Part%20744
https://www.ecfr.gov/current/title-15/subtitle-B/chapter-VII/subchapter-C/part-744/appendix-Supplement%20No.%204%20to%20Part%20744
https://www.ecfr.gov/current/title-15/subtitle-B/chapter-VII/subchapter-C/part-744/appendix-Supplement%20No.%204%20to%20Part%20744
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Modes of Civil-Military Technological Interactions

Table 8. Modes of Civil-Military Interactions

Source: Alic et al. 1992, 64-75.

Mode

Description

Example

Direct product

conversion (spinoff)

Defense procurement
pull and commercial

“learning”

Concurrent development
of civil and military

applications

Shared infrastructure
for defence programs
and emerging

commercial industry

Military product developed at
government expense finds commercial

application

Government purchases create enough
market demand to sustain innovation
of high-risk, cost-intensive

technologies

Parallel development of both military
and civil applications of a new

technology (from the same prototype)

Government shoulders the cost of
building the public infrastructure
required for both civilian and defence

applications.

Microwave oven

Supercomputers

Jet engines, jet

transports

Civilian uses of nuclear
technology (e.g.,
radiology)), satellite
communications (e.g.,
gov paid for the
development of launch

vehicles, facilities, and
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Development of
engineering techniques
and tools to meet

government needs

Dual-use technology
developed from defense

agency support

Reverse spinoff (“spin-
on”) from civil to

military

Forced diffusion
through demonstration

programs

Defence agencies fund basic research
in universities and laboratories in a
wide range of subjects of potential

military interests

Technologies developed entirely in the
commercial sector are used or adapted

for use by defence

Military-funded technology
demonstrations stimulate service
branches’ demand for technology and
incentivize commercial industry to sell

to government

services), computer
languages/standards
NASTRAN (NASA
Structural Analysis,
developed for firms

contracting with NASA)

Al

CMOS circuits
(developed initially by
Japan for electronic
wristwatches but used in

military applications)
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