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States face a dilemma on how to balance gains from technological advancement with the risks of dependence. Technology
is central to government objectives of security and growth. As innovation systems become globalized, countries cooperate to
catch up and stay at the innovation frontier. Interdependence, however, also exposes states to potential coercion. We argue
that a state’s position vis-a-vis technological interdependence is not primarily derived from international structures. Rather,
knowledge shocks shape how states balance the trade-offs between innovation gains and security risks. These shocks provide a
focal point for complex state structures to overcome an internal coordination challenge in realigning national positions. Such
trade-offs are clearest in US-China relations. We test our argument firstly with an analysis of over half a million Chinese
newspaper articles from 2005 to 2021. We then analyze an original corpus of policy documents to examine institutional
shifts. We find that US shocks—the Snowden revelations and technology restrictions—produce a shift away from technological
interdependence, toward security-focused self-reliance. Our paper contributes to understanding the process through which
great powers change positions on technological interdependence, and the ways in which domestic innovation strategies are
shaped by international interactions.

Los Estados se enfrentan a un dilema que consiste en cémo equilibrar los beneficios de los avances tecnolégicos con los riesgos
de la dependencia que estos generan. La tecnologia resulta fundamental para los objetivos gubernamentales en materia de
seguridad y crecimiento. A medida que los sistemas de innovacién se globalizan, los paises cooperan con el fin de ponerse
al dia y mantenerse en la frontera de la innovacion. Sin embargo, esta interdependencia también expone a los Estados a
una posible coercién. Argumentamos que la posicién de un Estado con respecto a la interdependencia tecnolégica no se
deriva principalmente de las estructuras internacionales, sino que, mas bien, son los shocks en materia de conocimiento los
que dan forma a la manera en que los Estados equilibran las compensaciones entre los beneficios de la innovacién y los
riesgos en materia de seguridad. Estos shocks proporcionan un punto focal para que las estructuras estatales complejas superen
un desafio en materia de coordinacién interna en el realineamiento de las posiciones nacionales. Estas compensaciones se
pueden ver de forma mas clara en las relaciones entre Estados Unidos y China. Ponemos a prueba nuestra hipétesis utilizando,
en primer lugar, un andlisis de mas de medio millon de articulos de periédicos chinos entre 2005 y 2021. A continuacion,
analizamos un corpus original de documentos sobre politicas con el fin de estudiar los cambios institucionales. Concluimos
que los shocks sufridos por EE. UU. (las revelaciones de Snowden vy las restricciones tecnolégicas) producen un alejamiento
de la interdependencia tecnolégica y un giro hacia la autosuficiencia centrada en la seguridad. Nuestro articulo contribuye
a comprender el proceso a través del cual las grandes potencias cambian sus posiciones en materia de interdependencia
tecnoldgica, y las formas en que las estrategias nacionales de innovacioén son moldeadas por las interacciones internacionales.

Les Etats sont confrontés a un dilemme entre les avantages des avancées technologiques et les risques de la dépendance. La
technologie occupe un réle central dans les objectifs du gouvernement de sécurité et de croissance. Alors que les systémes
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2 Driven to Self-Reliance

d’innovation se mondialisent, les pays cooperent pour rattraper leur retard et se maintenir a la frontiére de I'innovation.
Toutefois, 'interdépendance expose aussi les Etats 4 de potentielles coercitions. Nous affirmons que la position d’un Etat vis-
a-vis de I'interdépendance technologique ne procéde pas directement des structures internationales. Ce sont plutot les crises
de connaissances qui faconnent la gestion des compromis entre les avantages de I'innovation et les risques pour la sécurité par
les Etats. Ces crises constituent un point de focalisation pour les structures étatiques complexes quand il s’agit de surmonter
les défis de coordination interne dans le réalignement des positions nationales. Ces genres de compromis apparaissent tres
clairement dans les relations entre la Chine et les Etats-Unis. Nous évaluons d’abord notre argument a I'aide d’une analyse de
plus d’'un demi-million d’articles de journaux chinois entre 2005 et 2021. Nous analysons ensuite un corpus inédit de docu-
ments politiques pour examiner les transformations institutionnelles. A la suite des crises américaines (révélations d’Edward
Snowden et restrictions technologiques), nous remarquons un abandon progressif de I'interdépendance technologique pour
adopter une autosuffisance focalisée sur la sécurité. Notre article vient enrichir la compréhension du processus par lequel
les grandes puissances modifient leur position a I’égard de I'interdépendance technologique, mais aussi du faconnement des
stratégies d’innovation nationales par les interactions internationales.

Introduction

How do states balance the benefits and costs of technologi-
cal interdependence? As with many crucial questions about
international relations and technology, we have few good
answers. On the one hand, countries embedded in global
technological infrastructures will be better able to tap into
and build upon leading-edge innovations, supporting core
state objectives of security and development (Kennedy 1989;
Moe 2007; Taylor 2016). On the other hand, technological
interdependence may involve a risky reliance on technolo-
gies that are rooted in other, potentially hostile jurisdictions.
These trade-offs are particularly acute for large emerging
economies, which must decide how best to protect their in-
terests in a global innovation system that has been shaped
by the dominant state and other advanced economies.

Standard accounts disagree over how states might resolve
the broader trade-offs. Realists see economic dependence
as a sucker’s bet, which will inevitably expose the weaker
party to exploitation by status quo powers (Barbieri 2002;
Mearsheimer 2021). Liberals argue instead that economic
exchanges (trade and investments) bind emerging states
into a liberal international order, raising the costs of re-
vanchism and building a set of domestic political interests
that undergird a positive-sum view of the world (Oneal and
Russett 2001; Maoz 2009; Ikenberry 2014). Both approaches
suggest we can derive state approaches to interdependence
from global structures, but disagree on whether those struc-
tures involve enduring state distrust, or a liberal order that
will appeal to all.

The empirical record for one key case suggests evidence
of both. For roughly three decades, China combined in-
tegration into global innovation networks across territorial
boundaries with domestic support of open and collabora-
tive innovation, as liberals might have expected (Deng and
Moore 2004; Weede 2010; Leon 2017). In recent years, the
Chinese state has turned more to self-help solutions, which
rely on internal development of technological resources on
a much grander scale (Brunnermeier, Doshi, and James
2018; Kennedy and Lim 2018). The problem is that neither
argument can explain the other period nor how, when, or
why this change occurred (Legro 2007).

In this article, we invoke alternative causal factors to ex-
plain the puzzle, and harness new evidence to illuminate
the actual dynamic of change. The processes involved for
any state to alter its national posture—emphasizing inter-
dependence over self-reliance or vice versa—are nontrivial.
Specifically, China’s shift of policy can be attributed to pro-
cesses of state learning and coordination that are underval-
ued in both liberal and realist accounts. Our explanation

emphasizes the heterogeneity of beliefs within large emerg-
ing states like China, which, like all complex political sys-
tems, are organized into specialized agencies with different
priorities and understandings of the trade-offs of technolog-
ical interdependence. Changes in national position can only
take place when internal coordination challenges between
these competing agencies are overcome. We address long-
standing theoretical concerns that “arguments about the re-
lationship between interdependence and conflict typically
have an air of universality, applying to all actors in all times
and places” (Mansfield and Pollins 2001, 844), seeking in-
stead to make claims that better address the contextual “con-
tingencies,” despite difficulties with the “paucity of data on
forms of economic exchange” and the lack of “adequate in-
dicators” (Mansfield and Pollins 2001, 847).

Our approach stresses the importance of knowledge
shocks in driving change. The sheer complexity of the
global innovation ecosystem means that states operate
primarily in an environment of uncertainty. States learn
through interactions with status quo power(s) that domi-
nate the technology frontier (Deutsch 1949, 2003; Johnson
2003; Pearson, Rithmire, and Tsai 2022) and the global ar-
rangements that it (they) has created, deriving lessons as
to whether technological interdependence is primarily a
source of gain or vulnerability. During periods where rela-
tively little novel information about interdependence is be-
ing transmitted to state actors, the salience of opportuni-
ties or risks associated with technology integration is low,
leading to an environment of apparent equilibrium. Knowl-
edge shocks—unexpected events that appear to provide im-
portant new information about the nature of technologi-
cal interdependence—raise the salience of either vulnera-
bility or gains in the global innovation environment. The
heightened salience of either new risks or new opportuni-
ties provides a focal point that leaders can use to coordinate
disparate agencies within the state around an updated un-
derstanding of technological interdependence. A state’s un-
derstanding of technological interdependence, therefore, is
not defined solely by systemic conditions. Rather, it is fil-
tered through learning and coordination as state agencies
attempt to make sense of a complex international environ-
mental context and align positions across the government
(Jervis 1997).

To understand how China’s perspective on technological
interdependence has shifted over time, we analyze Chinese
media discourse and policy changes in science and technol-
ogy issues for the last decade and a half. Specifically, we use
descriptive text-as-data to analyze roughly half a million sci-
ence and technology articles from over 650 Chinese news-
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papers in the CNKI database from 2005 to 2021. We map
the change in official discourse to substantive institutional
restructuring, using targeted analyses of official policies and
leader speeches in the same period.

We find significant evidence that knowledge shocks raised
the salience of critical risks in the external innovation en-
vironment, providing a focal point around which the state
could realign sentiments in favor of self-reliance. Specifi-
cally, novel information about the potential vulnerabilities
produced by technological interdependence—the Snow-
den revelations of 2013 and the US administration’s isola-
tion of Chinese technology companies from 2018 onward—
raised the salience of security-focused self-reliance and
shifted away from a period of technological indigeniza-
tion, which had combined development goals with tech-
nological interdependence. The mobilization against inter-
dependence was accompanied by a reconfiguration of do-
mestic institutions emphasizing resilience and centralized
control.

While our case focuses on China’s process of reconfig-
uring its technology posture, our argument implies that ri-
val states are simultaneously engaged in their own updating
based on new knowledge about China’s behavior.! Hence,
although our cases focus on China’s responses to US actions,
some US behavior undoubtedly also reflects a revised view
within the US government, regarding the relative benefits
and costs of interdependence with China.

The paper makes three contributions. First, our study
shows the importance of specifying unique features of tech-
nological interdependence within broader debates on eco-
nomic interdependence. While weapons systems have long
held pride of place in security studies research and interna-
tional political economy (IPE) studies have focused on the
security spillovers of trade and investment cooperation, sur-
prisingly little attention has been paid to the broader con-
text of innovation. Policymakers see technology interdepen-
dence and innovation as a core problem of great power rela-
tions (Sullivan 2022; Xi 2022; Ding 2024), but scholars have
(so far) contributed relatively little. Our paper, then, brings
technology policy to the center of geopolitics.

Second, we demonstrate how structural accounts of in-
terdependence fail to explain variation over time in how
China understands its interests in connecting to or decou-
pling from a US-dominated global technological infrastruc-
ture. We illustrate the importance of knowledge shocks, in
which previously unknown or underappreciated aspects of
the innovation environment alter the salience of specific vul-
nerability or gains, leading to an internal realignment from
one understanding of interdependence to another.? We ar-
gue that this focus on states’ changing understanding of a
complex environment can help push forward research on
interdependence more generally.

Third, we show how descriptive text-as-data can be ap-
plied to observe internal state efforts to coordinate behavior,
especially in complex, contested, and opaque government
structures. We certainly do not claim that a single case study,
even in so significant a context as the US—-China relation-
ship, can definitively map the contours of technological in-
terdependence. Still, by delineating specific relationships in
fine-grained detail, we open the way for broader and more
comprehensive research across space and time.

ISee, for example, Pearson, Rithmire, and Tsai (2022) on the security
dilemma arising from China’s efforts to enhance its regime durability.

2Knowledge shocks may be external or internal events that provide new in-
formation about the nature of technological interdependence (see Farrell and
Newman 2018).

Technological Interdependence

Advanced technology allows states to achieve core economic
and security objectives (Kennedy 1989; Moe 2007; Taylor
2016). Rapid transport networks, flight, nuclear energy, and
information technologies such as the Internet and artifi-
cial intelligence shape both a country’s growth trajectory
and its military capabilities. Previously, these innovation sys-
tems were mostly national in scope (Kitschelt 1991; Nelson
1993; Saxenian 1996). In the 1980s, Japan and the United
States, for example, organized innovation very differently.
However, the fragmentation of production and its reorgani-
zation into global value chains have privileged international
innovation systems over domestic ones, and moved the cut-
ting edge of innovation from the national to the global
level (Ernst and Kim 2002; Saxenian 2007; Pietrobelli and
Rabellotti 2011).

This raises particularly vexing issues for states seeking
to reach the technological frontier because autarkic tech-
nology systems are less innovative, while relying on global
networks is risky. Primarily domestic innovation networks
may increase short-term security but weaken access to global
leading-edge innovation, leading to long-term vulnerabili-
ties as the state falls behind the global innovation frontier.
The sheer complexity of global innovation systems obliges
states to operate in an environment of uncertainty when try-
ing to resolve these trade-offs.

Technology Interdependence and State Sentiments

The extensive literature on economic interdependence of-
fers some predictions as to how states might address the
trade-offs of reliance on a global economy that is dominated
by existing powers (Hamilton 1791; Snyder 2013; Stephen
2014; Paul 2016; Murray 2018). In trade as in technology,
states have to weigh the prospect of greater joint gains
against the risks of becoming dependent on external trade
relationships that can be leveraged against them.

Liberal scholarship on trade interdependence focuses
on the self-reinforcing nature of cooperative interactions
(Oneal and Russett 1999; Maoz 2009). Open trade facili-
tates comparative advantage, weakening the domestic op-
ponents of openness, while the shadow of the future mit-
igates the vulnerabilities associated with increased interde-
pendence. Liberals have usually treated technological inter-
dependence under the broader logic of economic interde-
pendence. On the cusp of the current era of transforma-
tion, John Ikenberry argued that states faced with a choice
of joining or rejecting international structures will “embrace
the underlying logic of ... openness,” which “gives them ac-
cess to trade, investment, and technology from other soci-
eties” (Ikenberry 2014, 88). The liberal bet, then, is that
latecomer states will continue to adhere to openness, which
allows them to take full advantage of the benefits of interde-
pendence. States and businesses will continue to compete in
an open innovation ecosystem, but they will also exchange
scientific information, while skilled labor and information
will move across borders with relatively little friction. The
liberal expectation has been that states will embrace open in-
novation, and become increasingly dependent on it over
time.

Realists too have thought of technology adoption as a
particular application of a broader systemic logic. As Waltz
(1979) famously pointed out, realism implies that states can-
not really take proper advantage of the division of labor—
there is no functional specialization. Any cross-border diffu-
sion of innovation will benefit other states, including most
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4 Driven to Self-Reliance

importantly the established power, creating difficult relative
gains problems.

Realists expect that states will confine R&D activity within
national borders and subject it to centralized control, priv-
ileging national security over economic or scientific gain
(Montresor 2001; Nelson 1993). Collaboration within na-
tional boundaries will be encouraged, while collaboration
across national boundaries will be limited and fractious.
Global economic and information networks and supply
chains will be treated with a high degree of suspicion. Thus,
the realist expectation is that states will confine innovation
within their own borders as best as they can, turning pri-
marily to their own resources to generate new knowledge,
only collaborating across borders when they have little other
choice.?

The liberal and realist logics share a common assump-
tion that the trade-offs of technological interdependence
are highly visible, dictating either openness or closure,
respectively, as stable outcomes. Both also treat states as
largely unitary decision-makers. Copeland (2014) explains
how states may change their stance toward economic inter-
dependence, depending on whether they believe that their
rivals are more or less willing to trade into the future, but
still treat the state as a unified actor capable of assessing the
long-term trajectory of interdependent relations.

As the supply shocks of COVID-19 laid bare, interdepen-
dence generates latent vulnerabilities that may not be asso-
ciated with advanced technology. And, any given vulnera-
bility can be exploited by states for coercive ends, even in
the case of basic raw materials (e.g., China’s export controls
on rare earth minerals). Nevertheless, despite similarities
with economic interdependence, technological interdepen-
dence differs in important ways. For one, trade and produc-
tion vulnerabilities are, at least in principle, visible and cal-
culable. By contrast, cutting-edge technological innovation
depends on complex feedback loops with unpredictable in-
teractions, relationships, and consequences (Jervis 1997).
This means that benefits and risks associated with techno-
logical dependencies are not readily calculable, such that
it will be hard to predict which technologies are critical to
future trajectories of development, and which are not. Fur-
thermore, vulnerabilities are less visible because advanced
technological innovations build upon other innovations in
a technological “stack,” such that crucial vulnerabilities may
be hidden deep within technologies. The highly specialized
engineering knowledge required to understand each ele-
ment within a technology stack adds another layer of in-
calculability, as no individual firm, let alone government
agency or policymaker, has the combined expertise required
to precisely estimate the risk profile of a given technology
(Thun et al. 2022).

Innovation is not only itself complex, but has complex
implications for national security as well. Norris (2016) has
argued that interdependence can generate important secu-
rity externalities. Such security externalities would extend
beyond, but also include technological leakage or dual-use
systems. While some of these externalities may be knowable
to policymakers, many are not, generating an additional
level of policy uncertainty around technological interdepen-
dence (Vaynman and Volpe 2023).

In our alternative account, states have to make uncertain
bets on the consequences of current technological choices
for future technological trajectories, whether commercial,
military, or both. They cannot be sure whether they are in

3States with closed innovation ecosystem might still look to steal information
from abroad, but that is harder than it at first appears. See Gilli and Gilli (2019).

a world where the benefits of technological independence
outweigh those of interdependence, or vice versa.

Furthermore, aspiring powers like China are not unitary
actors, but complex states, where a wide variety of agencies
and ministries have semi-independent powers (Tan 2021).
Policymaking processes involve these multitudes of actors,
who may disagree among themselves on whether liberal
optimism or realist skepticism about technological inter-
dependence is warranted. In such complex polities, it is
not enough simply to persuade a unitary rational decision-
maker; rather, changing course will require coordination of
expectations across a large number of semi-independent ac-
tors.

State views of technological interdependence will not in-
volve a unified—or accurately calculated—understanding
of the structural advantages or disadvantages of reliance
on global networks. Like other actors navigating com-
plex spaces of interdependent decision-making, states will
update their positions imperfectly through experience
(Deutsch 1949, 2003; Johnson 2003), and will furthermore
have to align sentiments across various state agencies with a
spectrum of views.*

Both the challenges of operating in a complex environ-
ment and the need for coordination within the state mean
that knowledge shocks—unexpected events that provide
novel information about the underlying state of the world—
are likely to play a particularly important role in shaping
state approaches.

Where disagreements exist within the bureaucracy, major
changes in technology strategy may be difficult to achieve.
Unexpected knowledge shocks that clearly raise the salience
of either the risks or the rewards of technological interde-
pendence may allow the state to overcome an internal co-
ordination problem. By providing a focal point that makes
clear a specific point of vulnerability (or opportunity), the
knowledge shock may make it easier to coordinate a shared
consensus emphasizing the balance of sentiments closer to
one ideal point rather than another (creating a shared nar-
rative or set of goals around which policymakers have incen-
tives to converge). While never absolute, such a consensus
represents a rebalancing of goals. The move to a new con-
sensus may reflect the formation of shared beliefs, or the
relative disempowerment of one set of agencies vis-a-vis their
rivals. In practice, it will usually be impossible to disentangle
the two, but this may not matter very much, so long as the
various effects point in the same general direction to pro-
duce an apparent consensus (Farrell and Quiggin 2017).

We provide data and indicators for a crucial test case
for scholarship and policy—China’s changing approach to
technological interdependence (Deng and Moore 2004;
Losacker and Liefner 2020). In contrast to arguments that
might locate the source of those tensions either in changes
in the relative balance of power between the two states or the
shift in Chinese domestic politics toward greater authoritar-
ianism under Xi Jinping, we examine how revelations about
technological vulnerabilities have altered domestic political
discourse and institutions in China over science and tech-
nology policy. Specifically, this leads us to the following ex-
pectation about the process of change:

New information about the underlying risks (opportunities) of
interdependence can serve as a knowledge shock that coordinates
dispersed state sentiments toward (away from) support for technology
security and self-reliance.

4While literature has focused on learning among elites (e.g., Levy 1994) or
individuals in experimental settings (e.g., Kertzer et al. 2020), we know less about
how to aggregate from the individual-level to track national-level changes across
complex bureaucracies (Hafner-Burton et al. 2017).
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Shocks to the Innovation System

Our analysis runs from 2005 to 2021, a period where China’s
policy changed in important ways. In the initial phase,
China’s innovation strategy emphasized technological inter-
dependence, encouraging external collaboration, integrat-
ing with global production networks, and encouraging for-
eign capital investment in domestic innovation. State poli-
cies fostered indigenous innovation, but premised the strat-
egy on accessing global networks and international technol-
ogy cooperation.® Such policies encouraged foreign invest-
ment and R&D centers in technology-intensive industries,
and cooperation with multinational firms in order to access
and absorb advanced foreign technology and knowledge.
Engagement with the international innovation system was
seen as integral to the overall upgrading of China’s indus-
trial structure.

During this first period, China’s guiding documents such
as the 2006 Eleventh Five-Year Plan (FYP) paid less atten-
tion to the security risks of technology collaboration. In
the early 2000s, therefore, international innovation coop-
eration is not framed primarily as a source of vulnerability,
but rather a path for economic and national advancement.
From 2014 on, however, Chinese innovation policy has in-
creasingly been dominated by fears of the security risks of
interdependence. National policies increasingly emphasize
the risks of reliance on foreign technology.

We find good evidence that this change involved learn-
ing and coordination, as China discovered in two successive
instances how the US government could exploit its asym-
metric power in global innovation systems for national for-
eign policy goals. The first is a global knowledge shock,
which while not directed specifically at China or the Chi-
nese government, revealed the potential risk to China of
participating in a US-centric innovation infrastructure. In
June 2013, the UK-based newspaper, The Guardian released
the first documents in the Snowden revelations. Edward
Snowden, a former contractor for the US National Security
Agency, made public previously classified documents, out-
lining secret surveillance systems. These revelations—which
emerged over a period of months—provided China and
other countries with detailed information on how US infor-
mation technology and telecommunications firms helped
the US government spy on its global adversaries (and of-
ten allies too) (Farrell and Finnemore 2013; Weinstein 2014;
Farrell and Newman 2019).

The second knowledge shock began in April 2018, when
the United States threatened to deny core technologies to
the Chinese telecommunications giant ZTE. ZTE, as well as
being one of the five largest global mobile phone vendors,
is partially owned by the Chinese state and is a major global
producer of telecommunications equipment. After breach-
ing a compliance agreement with the US government re-
lated to sanctions violations, it was barred from purchas-
ing essential US semiconductors, leading to an existential
crisis. The event marked the beginning of a series of co-
ercive actions taken against not just ZTE but also Huawei,
China’s other telecommunications national champion, and
many other Chinese high-tech firms.

Both these revelations were unanticipated knowledge
shocks. Prior to Snowden’s revelations, few countries real-
ized the extent of US surveillance activities and capabilities,
and in particular the role that private US technology companies

5While indigenous innovation is sometimes referred to as a policy privileging
domestic firms at the expense of foreign firms, a close read of official policies
reveals that China continued to embrace globalization as a source of advanced
knowledge that would help, rather than hurt, indigenous innovation efforts.

played in generating vulnerabilities. US technology controls
were also a shock, as a new signal was sent that the United
States was no longer adhering to its post-Cold War policy
of primarily allowing free market, rather than geostrategic
principles to guide the sale of technology overseas.® The ex-
port controls also spread new awareness about the extent of
US government willingness to weaponize its dominant posi-
tion to deny access to high-end technologies. The US gov-
ernment’s use of the foreign direct product rule (FDPR)
was a further revelation of the world’s underlying reliance
on key American technologies.”

To assess whether and how these shocks triggered China’s
party-state to coordinate around a new set of sentiments, we
draw on over half a million articles related to science and
technology published in China’s official newspapers from
January 2005 to December 2021. Our analysis shows an ele-
vation of official discourse emphasizing technology security
that coincides with the unanticipated knowledge shocks of
2013 and 2018. We find the same discursive shift in news-
papers aimed at the mass public, as well as in specialized
periodicals, aimed internally at Communist Party cadres.

We show an accompanying restructuring of China’s in-
novation institutions aimed at mitigating China’s points of
vulnerability, and also efforts to overcome disagreements
by creating more centralized institutions governing science
and technology. Finally, we explain why these media and
policy shifts cannot simply be attributed to domestic pol-
itics (specifically—General Secretary Xi’s consolidation of
power) or larger macrostructural trends such as changes
in the relative balance of power or shifts in international
cultural phenomenon. This approach allows us to map out
a detailed process of change, both the mobilization to co-
ordinate new sentiments toward technological interdepen-
dence and the institutional move toward a more closed—
and centralized—technology policy.

Coordinating State Positions on Technological Interdependence

The different parts of China’s sprawling party-state have his-
torically held contrasting views on how the country’s inno-
vation system should be structured. While government con-
cerns with external threats predated the knowledge shocks
we focus on, numerous large and powerful agencies in Bei-
jing held different views on the relative threats and op-
portunities associated with interdependence. Some, such as
the National Reform and Development Commission and
the People’s Liberation Army (PLA), embraced a more
“techno-nationalist” outlook emphasizing security concerns,
while others, such as the Ministry of Commerce and Min-
istry of Foreign Affairs, adopted a “techno-globalist” ap-
proach seeking to reap the benefits associated with glob-
alization (Suttmeier and Yao 2004; Cheung 2018). A dis-
persion of authority for technology policy across multiple
bodies (discussed in the “Policy Centralization and Institu-
tional Coordination” section) added to the internal diver-
sity of views. Understanding major changes to China’s na-

6The unexpected nature of these US controls can be gauged by China’s leg-
islative and regulatory reactions. China was quick to respond to American tech-
nology coercion, passing a new Export Control Law, two countersanction regula-
tions and a new counter-sanction law, all between 2020 and 2021. These either did
not exist or had not been updated significantly since created in the 1990s. Some
proposals were introduced 2 weeks after the controls imposed on Huawei in May
2019. If US coercion had been anticipated by China, we would have expected
these legislations to have been updated earlier.

7The FDPR restricts sales of specific products to Chinese companies if those
products were made using de minimis US-origin technologies, even if those prod-
ucts were manufactured outside of the United States, or even by non-US compa-
nies.
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tional posture on technology therefore requires insight into
how the party-state overcomes this coordination problem.
We look to China’s official newspapers for evidence of how
knowledge shocks enable coordination across the bureau-
cracy by raising the salience of specific aspects of technology
interdependence.

State control over the media means that China’s offi-
cial newspapers are charged with reflecting views within the
party-state rather than those of society or private interest
groups (Stockmann 2013). These publications, which in-
clude general interest as well as issue-specific periodicals,
are sponsored by different parts of the governing apparatus,
spanning central and subnational governments. While gen-
eral dailies are aimed at the mass public, many others are
targeted at internal party-state audiences. Examples include
the Study Times published by the Communist Party’s elite
training institute (the Central Party School), whose reader-
ship is primarily composed of Party cadres, as well as the
People’s Liberation Army Daily, a publication of China Central
Military Commission whose target audience is members of
the military.

An analysis of state media content therefore allows us
greater insight into how the elite ranks of China’s political
system seek to communicate the importance of the Snow-
den and US technology restrictions to the rest of its bureau-
cracy and society at large. These articles provide a valuable
metric of change, since they are published daily and at rel-
atively high volumes. This approach allows us to distinguish
between sentiments specific to knowledge shocks and other
developments, both over time and across different parts of
the party-state.

Our main analysis draws on a corpus of media articles
collected by web-scraping the CNKI China Core Newspa-
pers Full-text Database, which contains articles from over
650 newspapers in China. To capture our articles of inter-
est (those addressing technology), we collected only those
articles whose titles contain the Chinese words for “innova-
tion,” “science and technology,” or “technology,” from 2005
to 2021. This search process resulted in a corpus containing
482,220 articles.® Supplementary Appendix A contains de-
scriptive statistics showing the distribution of articles across
sponsoring authority and substantive focus, as well as over
time.

We test our argument by analyzing the prevalence of key
words related to technology security and economic decou-
pling. To assess the potential impact of domestic factors
such as China’s leadership changeover in 2012, we further
included analysis of key words related to Xi Jinping. These
key words were assembled by a research assistant, who read
through articles in the People’s Daily related to science and
technology and parsed out noteworthy terms.

We group individual terms that are closely related into
specific themes and analyze the prevalence of these themes
in our corpus of articles over time. The first theme is fo-
cused on technology security, and contains the terms “infor-
mation security,” “network security,” and “data sovereignty.”
We expect this theme’s prevalence to have been sharply
amplified by the Snowden revelations beginning in June

8As some newspapers are not consistently included in the CNKI database,
we restrict the data to only those publications that are reported throughout the
full period of study. In order to avoid picking up articles related to the COVID-
19 pandemic, we dropped any articles with the terms “vaccine,” “COVID-19,” or
“coronavirus” in the text.

9This term is sometimes translated as “cybersecurity.” This paper uses the term
“network security,” which encompasses but is not restricted to issues related to
cyberspace security. For the importance of data sovereignty to China’s self-reliance
strategy, see Creemers (2023) and Hofmann and Pawlak (2023).

2013 and lasting until around May 2014, which revealed ma-
jor vulnerabilities in China’s information security. The sec-
ond major theme is concerned with economic decoupling,
and contains the terms “chokepoint,” “self-reliance,” “in-
digenous research,” and “technological independence and
strengthening.” We expect this theme to have been sharply
amplified by the US government’s technology restrictions
against China beginning with the denial order against ZTE
in April 2018, which illustrated China’s dependence on US-
controlled technology. In our first theme, the discourse
around “technology security” advocates the adoption of in-
digenous technology and the closing off of technology sys-
tems to guard against foreign surveillance and cyberattacks.
The second theme focuses on decoupling, which advocates
self-reliance in critical technology to guard against foreign
forces choking off China’s ability to innovate.

Figure 1 shows the trends in the monthly prevalence
of these two themes over the 2005-2021 period. Overall,
the trends in the figure match our expectations, with each
knowledge shock corresponding closely with an increase in
salience of our two technology themes. The prevalence of
terms related to technology security appears to shift sharply
in the expected timeframe, and is persistently higher in the
post-Snowden period compared to before.!0 Similarly, the
prevalence of terms related to decoupling increases dramat-
ically after the onset of the US government’s technology re-
strictions. The timing and sudden shift in sentiment suggest
that macrostructural arguments invoking either changes to
the relative balance of power or slow-moving cultural pro-
cesses are insufficient to explain the phenomenon that we
observe. Neither the material balance of power nor endur-
ing cultural patterns change quickly.

Closer analysis of the articles shows how these knowledge
shocks not only raise the salience of potential vulnerabilities
associated with interdependence, but also serve as a focal
point for state media to advocate for a change in technology
posture. In the wake of the Snowden revelations, articles in
our corpus show greater support for indigenizing and secu-
ritizing China’s IT networks. For example, a piece in Xinhua
Daily Telegraph discusses the news about German Chancellor
Angela Merkel’s phone being tapped, highlighting the risks
of technology interdependence, and advocating for a closed
approach so as to ensure national security:

(t)he lesson of Furopean countries is profound
enough: in terms of economic volume, the EU is a “gi-
ant,” but in the key field of information technology is
subject to the control of others, making their own in-
formation security and “data sovereignty” difficult to
guarantee. ... Only by vigorously promoting indepen-
dent intellectual property rights and S&T innovation,
and attaining “technological autonomy”, can we main-
tain the nation’s “data sovereignty.” (Huang and Chen
2013)

We also find similar lines of argument in specialized pub-
lications targeted at internal state audiences. For example,
the Study Times, the official newspaper of the Central Party
School, published an article in April 2014 noting that:

The “Snowden incident” once again brought signifi-
cant shock to China: we cannot always be tenants in
cyberspace; we must make breakthroughs in key tech-
nologies and essential defense measures, building an

10The inclusion of “information security” in our set of terms in the technology
security theme might pick up changes in discourse related to domestic events. As a
robustness check, Supplementary Figure B1 shows a consistent trend if we restrict
the analysis to only “network security.”
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Figure 1. Monthly prevalence of terms related to technology security and decoupling. Vertical lines indicate beginning of

key knowledge shocks.

independent and trustworthy national network secu-
rity defense system. (Cheng 2014)

The People’s Liberation Army Daily, run by the Central
Military Commission and aimed primarily at military per-
sonnel, published an article noting that “the exposure of
‘Prism’ undoubtedly sounded an alarm for the international
community.” In response to this dominance, “walking the
path of independent innovation and development must be-
come (China’s) unwavering belief and goal” (Zhang 2013).
The altered security perspective arguably colored China’s
subsequent interactions with foreign technology companies
(Ante, Mozur, and Ovide 2013; Miller 2014). As Liu Jinghua,
a former PLA colonel argues, “What we read from the Snow-
den files showed that almost all the big companies in China
were actually collaborating with the American intelligence
agencies ... That made China feel really insecure using all
these components from American companies” (Binder and
Northrop 2020). Such sentiments suggest that the knowl-
edge shock affected China’s perception of the relative bal-
ance of threats and opportunities, leading officials to rapidly
revise their interpretation of the implications of technologi-
cal interdependence.

The revelations further meant that a cooperative embrace
of foreign technology could be framed as a source of vul-
nerability rather than joint gains. A July 2013 article in Gov-
ernment Procurement Information (governed by the Ministry of
Finance) notes:

the “Prism Gate” incident will become a landmark
event in government procurement, prompting us to
conduct a deep reflection ... we need to completely
extricate ourselves from being subject to the influ-
ence of foreign enterprises and foreign powers, which
means we must encourage domestic network, soft-
ware and other high-tech enterprises to strengthen

their scientific and technological research and devel-
opment. (Yu 2013)

This heightened attention to vulnerabilities is not driven
by one subset of newspapers, but rather generalizes across
different publications, reflecting an overall coordination ef-
fort by the state media apparatus to unify previously dis-
persed positions on innovation. Supplementary Figure B2
shows that in the pre-Snowden period, security-focused
publications place more emphasis on technology security
concerns compared to those covering general affairs, eco-
nomics, and technology. In the post-Snowden period, there
is rise in salience of technology security discourse across
newspapers regardless of their substantive type, highlight-
ing the impact of this knowledge shock in driving a con-
vergence of previously dispersed intrastate sentiments. As
discussed earlier, these shifts might be driven by multiple
mutually reinforcing mechanisms. Our aim is not to iden-
tify each pathway, but rather to show the heightened focus
around technology vulnerability and coordination toward a
new consensus.

A similar trend can be seen in the wake of the United
States’ deployment of technology controls against China
from 2018 onward, as shown in Figure 1. The first month
that discourse around decoupling increases in our media
corpus is April 2018, the same month that the United States
enacts a denial order on ZTE. Articles published that month
emphasize the shock of the order and call for self-reliance as
a matter of national urgency, in response to being “choked”
by the United States. For example, a People’s Daily article cit-
ing the ZTE denial order notes that “(w)e urgently need to
open a new wave of indigenous innovation in a global per-
spective, so that chips, operating systems, high-end manufac-
turing equipment and other core areas are no longer subject
to the hidden concerns of being ‘choked’ (Yu 2018).
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Figure 2. Monthly prevalence of the term “whole-of-nation system” in S&T media articles.

As with the Snowden shock, we find these arguments in fa-
vor of self-reliance not just in general dailies, but also those
targeted at internal audiences. One example is an article in
the Science and Technology Daily (governed by the Ministry of
Science and Technology) that depicts open innovation as “il-
lusory” thinking akin to relying on the charity of strangers,
noting:

The U.S. Department of Commerce’s seven-year com-
prehensive sales ban against ZTE has given us a wake-
up call. It woke us up: it’s time to train up our inter-
nal strength and harden our wings, and let us never be
choked by others ... We can either continue relying on
begging for alms to get core technology, or abandon
the illusion, recognize the reality, and become our
own boss, the answer is self-explanatory. (Keji Ribao
2018)

Similarly, the Study Times refers to the ZTE ban as “sound-
ing the biggest ‘alarm’ for China’s industrial and technolog-
ical security since the beginning of reform and opening up,
providing a profound ‘experience’ of the problems arising
from not controlling core technology” (Li 2018). This shift
in sentiment did not reflect internal developments such as
a shift toward Chinese technological superiority, but appar-
ent surprise and a perceived need to rapidly catch up so as
to avoid further risks.

Another key event associated with a spike in discourse
on decoupling is the addition of telecommunications giant
Huawei to the US entity list in May 2019. A piece in the
Guangming Daily quotes a Central Party School official as say-
ing: “itis clear that the strategic intention of the current U.S.
administration is to curb China’s high-tech development”
(Guangming Ribao 2019). The articles consistently argue
that China should move toward a more closed innovation

ecosystem. For example, an article in the Economic Informa-
tion News articulates the change in strategic thinking:

In the past, some views held that with the current state
of globalization ... a country does not need have mas-
tery over all the key core technologies. ... However,
harsh reality tells us that with today’s rampant trade
protectionism and anti-globalization, if a large coun-
try does not hold the key technologies of important
industries in its own hands, it will often be subject to
“targeted attacks” by others, leading the relevant in-
dustries and enterprises to face a crisis of survival. ...
Lessons from reality have repeatedly shown that tech-
nology involving the core competitiveness of a country
cannot be bought by money, and the path of exchang-
ing market for technology is also not feasible. We have
to abandon such illusory thinking. Only by mastering
key core technologies can we truly become an indus-
trial and economic powerhouse. (Wu 2019)

Our analysis further reveals calls for China to move to-
ward tighter internal coordination in technology advance-
ment. This can be seen in Figure 2 showing a surge in lan-
guage advocating a new “whole-of-nation system” for science
and technology from mid-2018 onward, to bring greater in-
ternal alignment of actors involved in innovation.!! Articles
explicitly link the need for stronger coordination with exter-
nal coercion. For example, a 2019 article in the Study Times
describes the deployment of this whole-of-nation system as a
way for China to respond to the problem of chokepoints in
core advanced technologies (Xuexi Shibao 2019).

Concurrent with this advocacy for greater reliance on do-
mestic innovation efforts, we find a fall in the use of terms

'This phrase refers to a system where a diversity of actors, from government
and firms to laboratories and researchers, are acting in coordination to further a
national quest for technology advancement.
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Figure 3. Monthly prevalence of decoupling and external liberalization themes (2005-2021). Note: The external liberalization
theme comprises the terms “external liberalization” and “international cooperation.”

supportive of open global collaboration. Figure 3 shows a
flattening and decline in the use of the terms “international
cooperation” and “external liberalization” from 2018 on-
ward, even as language related to decoupling grows.

As with the Snowden revelations, the call for China to pro-
tect itself against US technology restrictions was repeated
widely across different parts of the official media landscape,
reflecting an effort to coordinate and realign dispersed
positions across the party-state. Supplementary Figure B3
shows that prior to 2018, only security-focused publications
showed any significant concern with technological decou-
pling, and even then only sporadically. After 2018, we see
a rise in discourse related to decoupling across a wide vari-
ety of publication types, from general dailies to economics
and industry periodicals, as well as more specialized publi-
cations. This movement of discourse in favor of decoupling
can be observed not just across, but also within, publica-
tion. As shown in Supplementary Figure B4, the Science and
Technology Daily placed far greater emphasis in international
cooperation and external liberalization prior to the onset
of the US technology restriction. From 2018 onward, how-
ever, articles published in this daily showed a greater con-
cern with decoupling, with the prevalence of decoupling
discourse at times outstripping that for cross-border coop-
eration.

Policy Centralization and Institutional Coordination

We now turn to shifts in domestic institutions and policies.
This section serves two purposes: first, it addresses concerns
that the media analysis might reflect mere rhetoric, rather
than a genuine change in approaches to innovation. Sec-
ond, it underscores the institutional restructuring involved
when a state switches its technological emphasis away from
interdependence and toward self-reliance. Drawing on an
original dataset of Chinese laws and policies, we find that

each knowledge shock is followed by a major institutional
reconfiguration to strengthen central guidance over inno-
vation and increase alignment of previously uncoordinated
behavior.

Using a comprehensive database of Chinese laws and poli-
cies, we collect all documents issued by the Chinese Commu-
nist Party (CCP) Central Committee, the National People’s
Congress (NPC), and the State Council, which contain the
term “network security” (Snowden shock) and “chokepoint”
and “whole-of-nation system” (US technology shock) from
2005 to 2021.12 As Figure 4 shows, the Snowden revelations
are followed by an elevated policy emphasis on technology
security in China’s political, legislative, and executive docu-
ments.

This intensified policy concern over network security re-
flects the party leadership’s efforts at overcoming internal
disagreements on technology policy within China’s com-
plex governance structure. These disagreements were ex-
acerbated by the fact that authority over network security
was dispersed across “fiercely competing state and national
security bureaucracies,” each of which “had control of dif-
ferent portions of the information and cybersecurity sec-
tors” (Cheung 2018, 316). Influential actors ranged from
the Ministry of Public Security to the Ministry of State Se-
curity, the Ministry of Industry, Information and Technol-
ogy, and the PLA, as well as the State Encryption Bureau
and the State Secrets Bureau. Technology security policy-
making, therefore, was “highly contested and fragmented”
(Segal 2014). Policies were the product of “turf battles” be-
tween competing state agencies with overlapping authorities
over network security (Creemers et al. 2018).

In the aftermath of the Snowden revelations, China’s
political leadership led a major institutional restructuring
aimed at strengthening central guidance over the trade-

12ZWe do not include the lower-level policies issued by ministries or associa-
tions.
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Figure 4. Number of party, legislative, and executive documents mentioning the term “network security.” Source: pkulaw.com

offs between external vulnerability and interdependence. As
Creemers (2021) notes, “(b)etween 2013 and the present,
(China) created an entirely new xitong (system) to deal
with (network security and informatization) (p. 3).” Xi cites
Snowden’s revelations of the US surveillance activities as
evidence of external threats. At a speech at the national
work conference on propaganda thought in August 2013,
Xi notes that:

Anti-Chinese forces in the West have always en-
deavored to take down China with the internet. ...
From America’s PRISM and the XKeyscore surveil-
lance plans, it’s clear that their internet activity abil-
ity and scale have far exceeded people’s imagination.
Whether we can hold our ground and win on the
battlefield of the internet is directly connected to
our country’s ideological and political security. (China
Digital Times 2013)

The following year, a Leading Small Group (LSG) on Net-
work Security and Informatization in 2014, chaired by Xi
Jinping, is established, signaling the elevation of network
security to a key political priority. The high-level authority
of the LSG aligns divergent positions within the party-state,
such that “stand-offs between competing groups can be re-
solved and policy moved forward” (Segal 2014) and “marks
the end of the fragmented management approach in deal-
ing with the complexities of the Internet” (Cheng 2014).

State officials also make an explicit link between the
Snowden shocks and China’s policy restructuring. For ex-

ample, an Ministry of Industry and Information Technology
(MIIT) official is quoted in a September 2014 article not-
ing that “After the ‘Prism Gate’ incident last year, the im-
portance that the country attached to network security was
raised to a new height. On 27 February 2014, the establish-
ment of the Central Leading Group on Network Security
and Informatization was announced” (Xie 2014).

This institutional reconfiguration is undergirded by a
strengthening of the legal framework for network se-
curity. For instance, a 2015 amendment to the crimi-
nal law includes a new article (#286) setting out in-
formation network security guidelines and penalties for
network service providers. The network security law,
enacted in 2016, further establishes a comprehensive
framework setting out the responsibilities of network
and critical infrastructure providers, and national secu-
rity review, as well as data protection and certification
processes.

The legislative shifts are accompanied by high-level poli-
cies highlighting concerns with China’s reliance on external
technologies. For example, the 2016 National Informatiza-
tion Strategy mentions the term “network security” 27 times,
noting that one of the key problems facing China is that its
core technologies and equipment make China “subject to
the control of others,” and that “network security faces se-
vere challenges and cyberspace governance construction ur-
gently needs strengthening” (Xinhua News Agency 2016a).
The 2016 National Innovation Policy lists one of China’s
strategic objectives as altering “the passive situation where
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critical core technologies have long been subject to the con-
trol of others,” and to develop an “independent and control-
lable” industrial technology system (Xinhua News Agency
2016b).

The Snowden leaks were by no means the only event driv-
ing the shift in China’s technology policy. As Cunningham
(2022) notes, the US bombing of the Chinese embassy in
Belgrade in 1999, and the establishment of the US Cyber
Command in 2009, also shaped China’s security strategy.
That said, our media and policy analysis show that 2014 was
a clear turning point. As a former US ambassador to China,
Max Baucus, concludes, “The Snowden leaks dramatically
changed Chinese policy towards the internet, its own peo-
ple, the United States, and the world, with respect to the
internet and cyber security ... It was a watershed develop-
ment” (Binder and Northrop 2020).

The US targeting of ZTE and subsequent technology re-
strictions have similarly led to an increased emphasis on se-
curity in Chinese policies. Figure 5 shows the number of
party, legislative, and executive documents containing the
terms “chokepoint” and “whole-of-nation system” from 2005
to 2021. The trend matches our media analysis, where sen-
timents supportive of decoupling and self-reliance jump up
from 2018 onward.

Similar to the Snowden shock, US technology restric-
tions triggered a surge of high-level political attention to
China’s vulnerabilities. A Party guidance in 2018 empha-
sizes the need to “accelerate the construction of an inde-
pendent and controllableindustrial technology system, to focus
on sorting out key areas of ‘chokepoint’ technologies, sys-
tematically tackle the key problem where critical technolo-

gies are subject to the control of others, so as to provide sci-
entific and technological guarantees for China’s industrial
security” (emphases ours) (Science and Technology Party
leadership group 2018). The guidance goes on to empha-
size the need to draw out the advantages associated with a
“whole-of-nation system” approach, and to “adhere to self-
reliance.”

This heightened focus on external vulnerability reverber-
ated to many different issue areas, as seen by the diversity
of high-level policy documents from 2018 on that point
to the need to overcome “chokepoints” in China’s econ-
omy. These guidances cover not just well-known dependen-
cies in products such as semiconductors and aircraft en-
gines, but also technologies for deep sea and deep earth re-
source discovery (Natural Resources Party leadership group
2018), germplasm resources (National People’s Congress
Standing Committee 2021), and agricultural technology
(State Council 2018).

The ensuing securitization of China’s development strat-
egy can be seen by comparing China’s thirteenth and four-
teenth FYPs, the economic guidances setting out the na-
tion’s medium- and long-term priorities. The two plans were
released in 2016 and 2021, respectively, i.e., before and af-
ter the start of US-China technology tensions. Whereas na-
tional security is discussed in connection with technology
once in Xi’s speech for the thirteenth FYP, and in terms that
reiterate the 2015 “Made in China 2025” industrial policy
for high-tech sectors (Xi 2015), Xi’s speech for the four-
teenth FYP signals a shift in overall strategy by highlighting
the need to “coordinate development and security,” empha-
sizing that “security is a prerequisite for development, and
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development is a guarantee of security.” He justifies this new
approach by pointing to the heightened level of risks, un-
derscoring the role of national strength in “preventing and
resolving various types of risks and hazards, and actively re-
sponding to the challenge of shocks brought about by shifts
in the external environment” (Xi 2020).

The party-state also turns its attention toward high-level
coordination. For example, the CCP’s Fourth Plenum held
in 2019 reiterated the importance of a new “whole-of-nation
system” to achieve technology advancement (Xinhua News
Agency 2019b). The focus on coordination is supported fis-
cally by a 2021 NPC budget resolution calling for funds to
“vigorously support scientific and technological self-reliance
and self-strengthening,” with particular focus on “choke-
point” technologies (National People’s Congress 2021).
Policies are also enacted to support the development of Chi-
nese (as opposed to foreign) capital markets for high-tech
firms (State Council 2020). A 2019 State Council guidance
encourages collaboration between firms and universities in
special high-tech zones, so as to make “breakthroughs in ma-
jor ‘chokepoint’ technologies and products” (State Council
General Office 2019).

In the spring of 2023, China’s leadership further restruc-
tured national institutions overseeing science and technol-
ogy. The reconfiguration was aimed at strengthening cen-
tral coordination over the “whole-of-nation” system for inno-
vation, and to reduce existing bureaucratic fragmentation
(Zhang et al. 2023). A Central Committee commission on
science and technology work was established, bringing cen-
tral oversight over the country’s innovation efforts and sig-
naling the elevation of technology development to a high-
level political priority. The responsibilities of the Ministry
of Science and Technology were also streamlined to focus
on overall coordination. The State Council describes these
changes as strengthening the “centralized and unified lead-
ership” of the CCP, and cast the need for stronger coordina-
tion given “the severe situation of international technologi-
cal competition and external containment and suppression”
(State Council 2023).

The timeline also suggests that structural explanations
concerned either with changes in the relative balance of
power or ideational shifts are insufficient to explain the tim-
ing of the policy responses (centered around 2014 for the
Snowden affair and 2017 for the ZTE incident). Of course,
structural shifts may have consequences for policy, but those
consequences are mediated through policymakers’ conver-
gent knowledge about a complex global environment that
they cannot perceive directly. The data (both quantitative
and qualitative) demonstrate how the knowledge shocks
can reverberate through a state administration, shaping of-
ficials’ understanding of their macrostructural context.

Addressing Changes in Party Leadership

It is difficult to explain the trend toward securitization of
China’s innovation policy by invoking the leadership change
in 2012 and elite preferences associated with the Xi Jinping
era alone, although they do interact with shifts in leader-
ship structure. Major changes in China’s national security
apparatus have occurred under Xi (Cheung 2022). How-
ever, as Figure 1 shows, there is no immediate change in me-
dia discourse after Xi takes power at the end of 2012. Rather,
the timing of our documented shift in technology discourse
and policymaking is more strongly correlated with the Snow-
den revelations. Media articles in our corpus further point
to “Prism gate” as triggering a reassessment of China’s ap-
proach to innovation.

A close study of Xi’s speeches related to science and tech-
nology suggests that securitization was not a preexisting con-
cern for the leader. Xi’s speeches at the start of his term
emphasize the importance of accelerating the “informatiza-
tion” of China’s military capabilities and using information
systems to strengthen China’s combat strength, but do not
mention network or information security (Renmingwang
2012, 2013). His speeches on technology stress the impor-
tance of indigenous innovation and controlling core tech-
nology, but also note the need for open cooperation and
do not mention either information or network security. For
example, Xi’s speech at a science and technology meeting
on March 4, 2013, stresses the need to “actively expand ex-
changes with foreign technology, and to work hard on uti-
lizing both international and domestic science and technol-
ogy resources” (Party Literature Research Center of the CPC
Central Committee, 2016).

It is in August of 2013 (9 months after his assumption of
the CCP General Secretary position and in the midst of the
Snowden leaks) that Xi’s speeches shift to active mentions
of information security and network security. After the es-
tablishment of the network security LSG, Xi’s speeches reg-
ularly touch on the importance of information and network
security (China Digital Times 2013; Xinhua News Agency
2013, 2016¢, 2016d, 2016e, 2018, 2019a). That said, the
changeover in leadership has plausibly reshaped discourse
around science and technology in other aspects, most no-
tably around the rejuvenation of the Chinese nation. As part
of this theme, Xi has called for China to become a “science
and technology power” and a “network power.” This shift
toward decoupling, then, is no doubt additionally filtered
through the Xi administration’s emphasis on national reju-
venation, and the two trends should be seen as interactive
rather than operating in isolation.

Conclusion

States seeking economic and technology advancement face
an existential trade-off between pushing their capabilities to
the cutting edge by integrating into collaborative innova-
tion networks, and protecting their core interests from ex-
ternal coercion by securitizing and closing off their innova-
tion ecosystem. The stakes are high as the decision on how
to structure innovation systems will shape a country’s future
prosperity, while also impacting its military capabilities and
strategic autonomy.

The dominant liberal and realist explanations of interde-
pendence have difficulty in accounting for change in state
strategies. Instead, our evidence suggests that knowledge
shocks change the relative salience of risks and benefits
of technological interdependence, providing a focal point
for complex state systems to internally coordinate a shift
in stance. Using descriptive text-as-data, our analysis pro-
vides good reason to believe that two distinct shocks over
the 15-year period, from 2005 to 2021, led to substantial
and mutually reinforcing changes in the positioning of var-
ious parts of the Chinese state in balancing the trade-offs
of technological interdependence. Analysis of government
documents shows heightened policy concern with technol-
ogy security and a move toward centralized coordination.
The Snowden shocks of 2013/2014 led to a securitization of
China’s network and cyberspace policies, while the technol-
ogy sanctions from 2018 onward drove a broader withdrawal
of Chinese engagement with global networks in favor of a
whole-of-nation system of self-reliance. Both shifts were un-
dergirded by institutional restructuring that strengthened
the central government’s internal coordination capabilities.
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There are natural limits to the generalizability of our ap-
proach focusing on the China-US dynamic in the case of the
two identified shocks. That said, there are clear indications
that at least on face, the dynamic travels to other sectors
and countries. In the China-US relationship, for example,
there is significant circumstantial evidence that US sanctions
policy and weaponization of the SWIFT financial messag-
ing system reframed domestic debates in China around the
threats associated with financial market interdependence.
This knowledge shift ultimately drove policy change, leading
the party-state to work on its own domestic financial messag-
ing system (Farrell and Newman 2023).

Moreover, the dynamic that we identify does not appear
to be limited to the China-US interaction. Research has
demonstrated that the knowledge shock associated with the
Snowden revelations affected Europe as well as China. While
the impact was naturally moderated by the transatlantic se-
curity relationship, it similarly elevated the salience of the
threat of technological interdependence and resulted in
significant change in framing and policy (i.e., the rise of
data sovereignty and the passage of data privacy legislation)
(Kalyanpur and Newman 2019).

We expect that the types of interactions we describe will
be most prevalent between economically powerful states
that have the capability to support a strategy emphasizing
self-reliance. It will also be more likely in those technologi-
cal domains, which are marked by higher levels of complex-
ity and uncertainty as to their relative security externality
(Norris 2016; Vaynman and Volpe 2023). While it is uncer-
tain whether all such technologies are equally vulnerable to
weaponization, major governments are undertaking efforts
to get ahead of future unexpected knowledge shocks, by
seeking to uncover potential chokepoints that might make
them vulnerable to coercion.!®> More research will be nec-
essary to further tease out the boundary conditions of the
causal relationship as well as demonstrate the phenomenon
in additional empirical domains.

Our findings have a number of important implications.
They contribute to a growing body of literature bridging
the gap between international relations and the study of
innovation. Given the critical role that technology plays in
the development of civilization and conflict, this seems long
overdue. Work by Taylor (2016), for example, has shown
how security threats may generate new political pressure
to increase spending on research and development. Our
findings suggest that such threats may not only affect the
amount of funding but also the nature of global innova-
tion systems themselves, as aspiring states participate or with-
draw. As technological production and use has become in-
creasingly global, the future of the Internet or semiconduc-
tor innovation may be shaped as much by great power poli-
tics as the technological frontier.

We hope that our work will contribute to theoretical de-
bates on interdependence in international affairs more gen-
erally. Existing work has tended either to stress the self-
reinforcing dynamics of joint gains or the self-undermining
nature of zero-sum competition. States and analysts are un-
certain, however, as to which dominates in technological in-
terdependence. Technological interdependence serves as a
potential proof of concept that such uncertainty may affect
other domains of interdependence as well. Recent shocks
associated with COVID and the financial crisis have demon-
strated the remarkable level of complexity in the supply
chains and financial exchanges that trade relies on. Actors

13China, for example, has sought to identify specific technology dependencies
that might leave it vulnerable to coercion (Murphy 2022).

embedded in such interdependent relationships will likely
face similar dilemmas to those we identify in the domain of
technological interdependence. By integrating the dynam-
ics of knowledge shocks and state coordination into stud-
ies of interdependence more generally, then, we can bet-
ter explain how interactions may shift beliefs about the rela-
tive benefits and cost of openness. And more important, we
may develop better insight into the growing drivers of eco-
nomic closure. For decades, scholars have emphasized the
forces that promote greater openness in the global econ-
omy and technological relationships: now we must update
our accounts to understand when and how openness may
not only be weakened but sometimes reversed.

Supplementary Information

Supplementary information is available in the
International Studies Quarterly data archive.
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