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About the Trustee Chair in
Chinese Business and Economics

CSIS’s Trustee Chair in Chinese Business and Economics provides unmatched thought leadership
for the Washington policy community by examining China’s economy and its commercial
relationship with the United States and the rest of the world.

We go beyond the headlines to examine China’s macroeconomy, trends in industrial policy and
specific high-tech sectors, the behavior of its companies and financial institutions, its trade and
supply chains, the political economy of clean-tech and climate governance in China, U.S.-China
relations, and China’s role in global economic governance. With our rigorous empirical and
data-driven research, we put forward proposals for how the United States and others can adopt
smart policies that account for trade-offs in an era defined by both deep interdependence and
strategic competition.

Our analysis is shared with the policy community, business leaders, scholars, and the public
through reports and commentaries, interactive digital content, and events. We generate new
conversations among stakeholders in the United States, China, and other countries by convening
discussions on the factors influencing their decisions.
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Foreword

Jumping Cars and Leaky Pens

like to joke with friends and family that my primary research method is “jet lag.” I spend a great

deal of time traveling in China doing field research. A constant interest over the years has been

China’s high-tech drive. I love visiting factories, looking at production facilities, and talking to
entrepreneurs and engineers about technology and their businesses. In big cities, industrial zones,
and at the edges of towns, Ive visited factories for medical equipment, mobile phones, airplane
components, cars, and a host of other products. Sometimes I walk away hugely impressed and
other times leave disappointed and underwhelmed.

When returning to the United States a few years ago from one such tour, I slid into a cab at Dulles
airport, muttered my address to the driver, and sat back hoping to catch a few winks on the way
home. But the driver, who was from Ukraine, wanted to talk, and as a China expert—who talks

to a lot of cab drivers—I took the opportunity to learn. He asked where I was coming from, and
when I answered, “China,” he instantly became very excited and exclaimed, “Wow, they’re a
superpower!” After a few moments it became clear that his conclusion was not based on the size or
capabilities of the Chinese military, but rather on the country’s growing success and prominence in
commercial high-tech.

When I think of the Chinese auto sector, I can see what he means.

Over nearly four decades of travel, I've watched China go from having no private cars—or even
much of an auto industry to speak of—to being miles (or kilometers) ahead of the rest of the world in
electric vehicles (EVs) and their batteries. A recent trip, in July 2025, to the Shenzhen headquarters
of BYD stands out. The company is not only the world’s largest EV maker, but its distinctive LFP
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(lithium-iron-phosphate) blade battery technology gives their cars extended ranges of 500 to 600
kilometers and reduces their susceptibility to fires relative to NMC (nickel-manganese-cobalt)
batteries. During the tour, I was introduced to an off-road SUV that features a drone, made by DJI (a
firm on the United States’ technology blacklist), perched on its roof. With the push of a button on
the SUV’s display panel, the drone’s bay opened, the drone flew several hundred feet up into the air
video-recording the car, landed back in the bay, and sent the video to the dash-screen—all while the
car was moving. I also was shown a nifty sports car that literally jumps and another SUV that BYD
claims can wade in deep water for up to 30 minutes. I’'m not sure of the use cases for any of these
features, but they are among the most obvious signs of advancement, alongside the innovations
BYD has made in the motor, brakes, and interiors of the cars they produce.

As impressive as BYD and China’s other EV makers are, there are areas where progress has been
more difficult. Take, for example, the simple ball-point pen. China imports vast quantities of the
tips—known as “nibs”—that go into the billions of pens produced each year in the country. In 2015,
the same year the infamous industrial policy blueprint Made in China 2025 was released, then
Premier Li Keqgiang expressed exasperation that China was so dependent on Switzerland and Japan
for nibs. His remarks translated into a massive industrial policy effort, with over $20 million given
to Chinese producers to develop China’s own high-quality nibs. Two years later, Taiyuan Iron &
Steel Group (TISCO), a state-owned enterprise (SOE) in Shanxi province, announced that it had
successfully mastered the high-precision machinery processes necessary to make excellent nibs.
However, translating this supposed technical breakthrough into a successful product has been
harder than expected. As of 2023, Chinese imports of nibs were still growing, and most domestic
firms elsewhere in the supply chain were still using imported nibs, meaning TISCO had yet to
conquer its foreign rivals. The trouble mastering nibs is the tip of a larger enduring challenge in
China with high-precision machining.!

China clearly has ambitions to be a dominant global high-tech power. Chinese leader Xi Jinping

has staked China’s future on developing what he calls, “new quality productive forces.”> Hundreds
of speeches and policy documents make it clear that the high-tech sector is meant to replace real
estate and infrastructure as the main driver of Chinese growth, as well as undergird China’s national
security by reducing its dependence on foreign suppliers and by facilitating the development of
advanced systems that support its military and intelligence apparatus.

This study focuses on the issue of how China’s technological trajectory—both its strengths and
weaknesses—shapes the more tangible elements of its international power and influence in military
affairs and commercial diplomacy.? Typically, discussions of China’s high-tech drive and its
international power occur separately. This study attempts to bridge these conversations, beginning
with explaining the need for such an integrated study, before moving on to the substantive analysis
and then considering the implications for U.S. foreign policy.
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Executive Summary

his report argues that China’s advancement across high-tech sectors has directly

strengthened the country’s international power and influence, and that other governments

need to respond pragmatically to reduce the downside costs and raise the upside
opportunities to make the most of these developments. Based on several years of fieldwork
and analysis of quantitative data and primary documents, the report first evaluates China’s
high-tech drive in general and with respect to specific industries. It then analyzes the effect of
these developments on China’s military capabilities as well as its role in shaping international
technical standards. The study concludes with policy suggestions for the U.S. government and
like-minded countries.

Chapter 1 explains that this study bridges two scholarly debates about China, one concerning

the extent to which the country is innovative and another about the economic foundations of
China’s international influence. Although few still hold that China cannot innovate, there is still
disagreement about whether China is on a pathway to comprehensive high-tech dominance or
whether the variation in its performance will continue indefinitely. International relations scholars
themselves make wildly different assumptions about China’s economy, with some stressing the
country’s growing economic might and others its substantial weaknesses and challenges. This study
aims to bridge these debates by conducting original analysis on both questions.

The first half of the study analyzes the development of China’s overall innovation ecosystem
and patterns across multiple industries. Chapter 2 explains that although China has aimed to
domestically develop advanced technology for many years, there has been substantial change
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over time with regard to the targeted technologies, the party-state’s institutional capacity, the
primary tools of industrial policy, the relevance of national security concerns, and the country’s
posture toward the global economy as a resource and a market. Chapter 3 shows that over

the past two decades, whether analyzed historically or in comparative perspective, China has
developed a stronger innovation ecosystem and made tremendous strides in both innovation
inputs and outputs. At the same time, there are still persistent weaknesses in innovation due to
the country’s continued support for state-owned enterprises, an inefficient financial system, and
weaknesses in human capital (especially in rural China). Chapter 4 elaborates on this mixed
picture by delineating among sectors that alternatively fit into four categories for gauging impacts
from China’s technological advancement: conforming success (e.g., pharmaceuticals), disruptive
success (e.g., electric vehicles), conforming failure (e.g., commercial aircraft), and disruptive
failure (e.g., advanced semiconductors). This study concludes that this pattern of varied success
is likely to endure, as these outcomes are the product of broader underlying dynamics within
China’s innovation ecosystem and how they varyingly intersect with the global industries of which
they are a part.

The second half of the report analyzes how China’s technological progress translates into greater
international influence and power. Chapter 5 investigates the evolution of China’s “military-civil
fusion” initiative, which aims to harness China’s commercial capabilities to enhance the country’s
military preparedness. The policy likely has not resulted in substantial improvements in Chinese
weapons systems, but the report identifies several dual-use technologies—among them Al, satellites,
reusable rockets, and drones—where commercial firms have likely made substantial contributions.
At the same time, greater progress has been inhibited by mutual distrust between China’s military
authorities and commercial companies. Chapter 6 documents how China’s growing technological
capabilities have directly translated into greater influence in the world of international technical
standards, which is particularly visible in mobile broadband technologies. At the same time, despite
investing massive resources and engaging in extensive coordination, the international standards
system has a number of strengths that have kept China from being able to dominate the outcome in
any single sector or undermine the overall system’s governance norms. In fact, the largest threats
from China to the system have only occurred when the United States has tried to block Chinese
firms from participating and driven them to pursue setting alternative standards.

Chapter 7 summarizes and synthesizes the findings of the report and discusses the policy
implications for the United States and like-minded countries. The key thread tying together this
report’s policy advice is for the United States to develop a robust view of technology leadership,

and then adopt a multifaceted policy approach, with focused efforts to promote its technological
advancement as well as properly calibrate the extent and nature of interdependence with China,
which this report summarizes as a strategy of “calibrated coupling.” The precise mix of tactics needs
to account for China’s growing overall prowess, variation in performance across industries, and the
mix of opportunities and risks that exist in different policy domains. Equally important, an effective
strategy must be built on collaboration with many other countries.
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Technological leadership does not only mean being at the cutting edge, but also having a vibrant
innovation ecosystem, the ability to massively scale production, and well-developed pathways to
diffuse the technology to users at home and abroad. Policymakers need to recognize that promoting
these different components require different sets of policies and that they are not always mutually
supportive. Relatedly, although it should be an important U.S. policy goal to achieve greater
technology leadership relative to China, it is equally, if not more important for the U.S. to achieve as
much absolute progress in technology leadership as possible.

U.S. industrial policy to promote technological advancement and protect a competitive landscape

is most likely needed in areas where China has successfully disrupted an industry, such as the EV
sector. It may also be helpful in areas such as semiconductors, where Chinese industrial policy

may be creating global distortions without achieving significant success. However, industrial policy
would be less valuable, and perhaps harmful, in sectors where China is progressing without causing
major disruptions (e.g., pharmaceuticals) or is failing to make headway (e.g., commercial aircraft).

In response to China’s military-civil fusion initiative, the United States needs to fine-tune risk
mitigation policies that restrict technology transfer. By contrast, in the area of international
technical standards, given the value of promoting common standards globally and the robustness of
the standards system, the United States should pursue a strategy of vigilant and proactive openness.
Efforts to isolate China will lead to fragmentation of international standards and guarantee China
unchallenged technological leadership in a large part of the world.

Finally, regardless of the industry or policy domain, the more support the United States can attract
from other countries, the greater the chance of U.S. policy success in advancing its technological
leadership. Conversely, unilateral policies or ones that inhibit cooperation with a wide range of
countries are far more likely to fail in achieving this mission.
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Chapter 1

Bridging the Technology and Power Debates

Technological Innovation: A Primer

To understand China’s innovation challenge, one first needs to grasp the nature of innovation

and the ecosystem that supports it. For the purposes of this report, innovation refers to the
development of new technologies and their novel application to solving societal challenges.* Not all
innovations are alike. Some are revolutionary and involve the creation and deployment of entirely
new technologies (e.g., the automobile or the computer); others are architectural and involve new
combinations of existing technologies that create previously unimagined uses (e.g., web browsers
or the smartphone); still others are disruptive by applying new technologies to an existing issue
(e.g., e-commerce); and some innovations are incremental, typically involving the repurposing or
customization of a single technology for a new use (e.g., improved pens or running shoes).’

Equally important as understanding the concept of innovation is realizing what circumstances
foster its emergence. An innovative society typically includes the following characteristics:
= A supportive ecosystem that promotes the development of well-educated human capital.

= A social climate that supports risk-taking by rewarding success and not overly
stigmatizing failure.

= Avibrant financial system that effectively channels capital from investors to
technology creators.

= Alegal system that protects intellectual property (IP) rights, thereby rewarding novel
creations and penalizing misappropriation.
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= An environment that supports high-quality manufacturing at scale.

= Highly developed diffusion channels by which new innovations can easily reach the
customers (in businesses, households, and governments) who need them.¢

Strong ecosystems do not emerge organically just because a
country supposedly has the “right” culture; instead, they depend
on supportive political institutions, regulations, and policies.

There are several popular myths about innovation ecosystems that must be put aside. Strong
ecosystems do not emerge organically just because a country supposedly has the “right” culture;
instead, they depend on supportive political institutions, regulations, and policies. Even free-market
economies must have capable governments that are able to effectively regulate markets and support
technological upgrading for innovation to flourish. Moreover, a politically liberal environment may
be helpful in fostering innovation, but the historical record demonstrates that such an atmosphere
is neither necessary nor sufficient for innovation. Though difficult, it is far from impossible for an
authoritarian political system to provide many elements of a supportive innovation ecosystem.
Third, innovation often occurs through a spirit of cooperation, but just as often it emerges out

of highly competitive environments. Fourth, although the market is a very important incentive

to spur innovation, two other incentives—patriotism and an altruistic desire to learn—have also

been common spurs to innovators.” Fifth, a country without all of the components of a healthy
innovation ecosystem may be able to draw on or benefit from the ecosystems of other countries. In
fact, most non-incremental innovations historically have been the product of contributions from
multiple countries. And finally, a corollary of the first five insights is that this is not an either-or
world; countries’ innovation ecosystems exist along a spectrum, and as a result, certain countries
may excel at different kinds of innovation more than others.

The Debate Over Innovation in China

The scholarship on Chinese technology policy typically falls into two camps, neither of which is
particularly helpful for understanding China’s actual innovation performance. The first is a wholly
descriptive approach in which policies are listed and analyzed for their content based on a reading
of relevant texts and occasional interviews with officials.® The other approach is highly legalistic
and specializes in documenting the ways in which Chinese policies are discriminatory and violate
China’s commitments to the World Trade Organization (WTO) or to specific countries such as the
United States.® Whether focused on summarizing policy trends or analyzing if Chinese policies
violate the country’s international commitments, such studies rarely explicitly connect policies

to actual performance. Moreover, it is worth stating that, despite the immense power of Chinese
officials, their preferences do not automatically translate into their preferred outcomes.

The Power of Innovation | 7



More recently, researchers have focused on the empirics of innovation in China, with analyses
becoming more optimistic over time.

The more critical assessments focus on weaknesses in China’s ecosystem that act as a drag on
innovation. These include an education system that encourages deference to authority and does
not prepare students to be creative and to take risks; a financial system that disproportionately
funnels resources to undeserving state-owned enterprises (SOEs); the weak protection of IP rights,
which penalizes inventors; and a market structure where profits can be made through a low-margin,
high-volume strategy or through political connections."

The shift to more positive interpretations of China’s innovative capacity has been gradual. There
was a wave of research that highlighted China’s intensive efforts to overcome these obstacles to
innovation or to identify emerging areas of progress. For example, China graduates the world’s
largest pool of scientists and engineers each year, and though not encouraged to be creative in
school, Chinese workers can learn creativity on the job, either through training by their employers
or in their own startups. Bank loans are increasingly directed toward private companies, and new
sources of financing, such as venture capital, have emerged within Chinese markets. Furthermore,
the legal environment and funding to protect IP rights has expanded. Finally, China’s large market
size offers the economies of scale to reward successful innovation as well as to provide a large user
base against which to test and refine products and services."

Buttressing this positive shift is a view that China’s various domestic problems have been
ameliorated by the country’s extensive engagement with the world economy, at least to some
extent. The paths to progress via globalization have been many, including sending millions of
students to study abroad; attracting foreign investors who share technology with local partners;
creating research and development (R&D) centers and training their Chinese employees; having
Chinese industry set up shop in Silicon Valley and other high-tech hubs; acquiring technology
through mergers and acquisitions; and hiring talent away from Western competitors.

These insights have led many observers to conclude that innovation success in China is partial and
varied. Some scholars highlight the differences across regions, recognizing that variation in local
industry structures (e.g., the types of firms and networks) yields different approaches to technology
development and commercialization.® Other researchers emphasize the relative strength of
multinational corporations, with particular emphasis recently being placed on transnational

ethnic Chinese companies that help nurture local talent and technology development.** Equally
common is the finding that Chinese industry has had more success with incremental innovations of
surrounding technology applications and the integration of previously separate technologies—what
some call “second-generation innovations”—than with original breakthroughs in basic technology.”

Since 2015, the pendulum has swung even further in the direction of recognizing that innovation
is increasingly common in China. Many observers credit individual entrepreneurs who have found
ways to innovate even in the face of significant political and economic obstacles. In fact, there

has been a wave of deep-dive case studies examining China’s most famous entrepreneurs and
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companies, including Alibaba, Xiaomi, Tencent, BYD, and Huawei, which provide support for the
argument that China’s approach is bearing fruit.!

Some studies have gone so far as to argue that China’s stable political institutions and policies have
finally shown their underlying value and yielded an ecosystem which may be superior to that of the
United States and other market economies. Some of this work has focused on the Chinese system

as a whole, while others have drilled down through case studies of companies, industries, and the
consequent impact these developments have had on China and the world more broadly.” These
in-depth studies are reinforced by what seem like daily reports about China’s advancements, which leave
some commentators wondering whether it is now the United States which has become “uninvestable.”®

As real as China’s progress has been, there remain reasons for skepticism and for holding off on
declaring China to be a high-tech superpower on par with the United States. The overall political
environment and macroeconomic performance of China do not align with the image of perfect
achievement. Observers have noted that, although from an official perspective China is still in the
period of “Reform and Opening,” recent years have witnessed the opposite on the ground. Political
power has become more centralized, the Chinese Communist Party (CCP) has become more
directly involved in implementing policy, and ideological controls have expanded. This means less
local experimentation and greater politicization of policy decisions.'® Moreover, there are signs
that economic liberalization and openness to foreign ideas and investment—elements central to
China’s rapid growth from the 1980s to the 2010s—have receded.?’ Relations between the party and
the state have become more problematic, with crackdowns on parts of the private sector resulting
in declining trust, which many analysts believe is necessary for policy proposals to translate into
effective economic performance.? Some observers go so far as to argue that these changes indicate
a shift in the logic of Chinese industrial policy in a direction that emphasizes security and that is less
conducive to the technological upgrading that yields more efficient economic growth.*

These changes in the policy environment appear quite visible in China’s slowing macroeconomic
trajectory. Growing debt and overcapacity appear to be endemic structural problems. Moreover, it
seems unlikely that China will retain its current technological trajectory without difficulties when
the broader economy exhibits so many challenges. Therefore, analysts need to be attentive to
variation in technological performance across industries and be open to the possibility that these
increasingly negative patterns could endure.

The Debates Over Chinese Power

The discussion above highlights how trends in innovation in China may affect the country’s broader
economic trajectory, its competitive position in specific industries, and the economies of China’s
trading partners. The next step, for this study’s purposes, is to see how trends in China’s economy,
and its technological innovation in particular, translate into Chinese international power and
influence. There is a large literature on Chinese power and the country’s international behavior,
but the linkage backwards to the economic foundations of power are not strongly developed. This
report aims to bridge that gap.
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Though many experts write about China’s hard military power, the literature on the economic
foundations of the country’s international capabilities and influence is much smaller.? There was a
nascent effort in the early 2010s by experts within the People’s Republic of China (PRC) to quantify
its “comprehensive national power,” but such studies have been discontinued.*

Many international relations scholars embed a positive view of China’s growing economic and
technological capabilities into their analyses. For example, those analyzing the impact of a “rising
China” often begin with the assumption of a strengthening and growing Chinese economy.? Some
analysts attempt to empirically describe China’s economic policies and the country’s performance,
including in the realm of technological advancement.?® This is particularly true for those who
examine China through the lens of a shifting balance of power in China’s favor, that is, scholars
engaging with the “power transition theory” or the “power cycle theory.” However, these analyses
tend to be brief and depend on very general metrics, such as GDP and some anecdotal examples of
technological progress.?

Although less common, at the other end of the spectrum, some international relations experts

have a much less sanguine view of China’s economy. Despite technological progress, these scholars
focus on China’s structural problems—including its graying population, horribly inefficient financial
system, rising debt, low productivity growth, and various other challenges. Some analysts go as

far to argue that China’s share of the global economy has “peaked” and that in relative terms its
power is beginning to wane. As a result, rather than facing an increasingly formidable country
whose influence is expanding on the foundation of greater capabilities, the world’s challenge will be
managing a China that tries to expand its external influence before its economic fortunes and power
further recede.?

Sitting between these two poles are analysts who see a more muddled picture, an economy with
both significant strengths and weaknesses. Bates Gill highlights technological progress but also
“long-standing structural challenges,” for example, an aging population, growing inequality, and
declining productivity.? Similarly, Ryan Hass also points to substantial economic “headwinds.”*°
Scholars who reach this mixed conclusion about China’s capabilities tend to also see China’s
influence as growing, but not to the extent that optimists assert. This is why David Shambaugh
concludes that China is a “partial power.”3!

Linking China’s Tech Prowess to Its International Power and
Influence

The above discussion suggests that more needs to be done to establish an accurate baseline of
China’s economic strength, particularly in advanced technology. Such an understanding would
provide valuable insight into determining China’s relative strength and international influence.
Effectively building this connection requires additional efforts in two directions.

The first is more analysis that concretely links China’s economic progress to its hard-power
capabilities. For the first half century of the PRC’s existence (1949-2000), China’s military and
civilian technological systems were essentially separate. Since 2000, however, that wall has begun
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to fall as China has gradually attempted to build a system for transferring technologies between
the civilian and military realms.*? In fact, one of Chinese leader Xi Jinping’s top priorities has been
the restructuring of the People’s Liberation Army (PLA), explicitly including greater collaboration
between civilian and military technological systems. In 2016, China created the National
Commission on Civil-Military Integration Development, and Xi himself became its chairman. This
effort, often called “military-civil fusion,” or MCF (junmin ronghe, Z£XFl &), has been integrated
into a variety of formal programs and forms the basis for more generally trying to link the civilian
and defense sectors.

Understanding the [military-civil fusion] initiative is an essential
part of understanding the relevance of China’s high-tech
development to its external posture.

MCF has drawn the attention of other governments, and experts have begun to attempt to evaluate
its effectiveness. Doing so, however, is challenging because of the difficulty obtaining relevant

data and information. Nevertheless, understanding the MCF initiative is an essential part of
understanding the relevance of China’s high-tech development to its external posture and pursuit of
global influence.

A second way to connect China’s technological development to international affairs is to examine
Chinese diplomatic behavior in realms where technology plays a central role. One of the key areas
of both cooperation and contestation, particularly in the digital era, is the world of technical
standards and standards development organizations (SDOs). Standards are a critical means

to facilitate cooperation in industries that integrate hundreds of technologies and that involve
companies and institutions from around the world. Some standards are de facto, imposed by

the widespread adoption of technology and related follow-on services and platforms. A typical
example is “Win-tel,” the Windows operating system long powered by Intel’s logic chips. Android
has served a similar function for smartphones. But most standards are formally adopted through
SDOs. Early on, most standards-setting work occurred in official state-based organizations such

as the International Telecommunication Union (ITU) and the International Organization for
Standardization (ISO), but an emerging complex of private industry standards consortia has taken
the lead in setting technical standards for a growing proportion of technologies, such as cloud
computing, local area networks, and car batteries. The participants in both the state-based and
private SDOs are essentially engaged in industrial diplomacy, trying to promote their own interests
while also seeking to advance technological progress, maintain their relationships with others, and
safeguard the legitimacy of the organizations themselves.

China’s emergence as a larger player in technological innovation has occurred alongside the
growing importance and transformation of technical standards and SDOs. In fact, one could trace
China’s original interest in “indigenous innovation” to its involvement in standards wars in the late
1990s, involving multiple efforts to develop alternative products to the DVD player. This was then

The Power of Innovation | 11



followed in the early 2000s by a failed effort to have the world switch from using Wi-Fi in their local
area networks to a Chinese alternative, WAPI. Since these early days, China has ramped up its own
domestic SDOs, and Chinese companies have become leading participants in international SDOs on
hundreds of topics.3

Surprisingly, scholarly attention to China’s role in SDOs has declined in the last decade.
Theoretically, it should be the opposite, given that there likely is a link between a country’s
technological capability and its potential influence in SDOs. As an example of how important
this topic is, the ITU and other organizations in the mid-2010s started issuing standards for
fifth-generation (5G) cellular network technology. China may end up dominating this industry,
as Chinese companies such as Huawei claim to hold over 20 percent of IP related to 5G, meaning
that companies worldwide using 5G technology will be paying Chinese companies for the rights
to do so.* In contrast, when China adopted 2G for its cellular networks in the late 1990s, it
simply paid royalties to U.S. and European patent holders. The ITU and other organizations are
beginning work on standards for 6G mobile telecommunications, as well as for Al. Understanding
China’s role in this arena is crucial to measuring how its technological capabilities translate into
international influence.

Research Design

The purpose of this study is to understand the linkages between China’s evolving innovation
ecosystem and capabilities and its international power and influence. To tackle this subject, the
study begins by examining the first half of this equation, China’s technological abilities. To do so, it
first summarizes Chinese industrial policy and where technology fits into the picture. Since policy
reflects aspirations, not results, Chapters 3 and 4 shift to discuss the results. Chapter 3 documents
developments across the entire innovation ecosystem, including both inputs (e.g., R&D funding)
and outputs (e.g., patents and licensing royalties). The data facilitates examining China in detail

as well as placing the country in a comparative perspective. This broad analysis identifies areas of
progress as well as continuing challenges.

The purpose of this study is to understand the linkages between
China’s evolving innovation ecosystem and capabilities and its
international power and influence.

The second step is to dig deeper into China’s innovation ecosystem by searching for sustained
patterns of variation across industries. There are certain sectors where China has performed
remarkably well and others where progress has been much slower. It is necessary to explain the
reasons for successes and failures. In addition, it is important to examine the influence China’s
performance has had on global industries as a whole. In some sectors, one might expect Chinese
involvement to be “conforming,” in which China’s efforts at innovation and expanding production
have had incremental and constructive effects on sectors as a whole. There are other sectors, in
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contrast, where China’s behavior is more disruptive to global industry, possibly the product of
steep rises in investment buttressed by industrial policy support, which then leads to a substantial
increase in global supply. Another source of disruption could be technological innovations in the
products themselves, particularly innovations that upset the original structures of the sector or that
potentially change production processes and result in substantial shocks to the industry as a whole.

Table 1.1: Chinese Innovation and the Economic Effects on the Global Industry

Success Failure
Conforming Conforming success Conforming failure
Disruptive Disruptive success Disruptive failure

Source: CSIS Trustee Chair in Chinese Business and Economics.

Combining these two issues—performance results and effects on global industry—yields four
alternative outcomes (see Table 1.1).

Chapter 4 will examine sectors that fit each of these categories and determine which factors are
most responsible for any particular outcome. There are broadly two sets of variables to consider.
The first group is rooted in China’s distinctive innovation ecosystem, including the systems for
human capital and financing, the social climate for risk-taking, the IP rights regime, and product
diffusion channels. Although this system is in some ways uniform, there are likely systematic
differences in how the environment is experienced by state-owned and private companies.

The second set of variables involves global characteristics of different sectors, including the
industry structure (e.g., concentrated or fragmented), the economic barriers to entry (e.g.,

the level of capital intensity), the relevance of economies of scale, and international regulatory
barriers to entry.

The second half of this study evaluates how China’s ability to innovate affects its strategic power

in two very different spheres. The first is the degree to which civil and commercial technologies
contribute to China’s military preparedness. Thus, Chapter 5 looks at the evolution of China’s

MCF strategy, its institutional design, and its implementation in general and regarding specific
technologies. The other area of attention is the extent to which technological progress has resulted
in China having greater influence in shaping technology standards, particularly in information and
communications technology (ICT). Chapter 6 lays out the evolution of China’s standards strategy,
its domestic standards system, and Chinese involvement in various areas of mobile broadband
technologies. The discussion charts China’s growing influence but also how it has been unable to
change the fundamental operating norms of the global system.

This study tests the primary hypothesis that the greater China’s success in technological innovation,
the more power (measured by capabilities and influence) China has in any particular area. The
alternative hypothesis is that factors outside of civilian technological proficiency—such as basic
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military power, China’s political institutions, and diplomatic training and experience—are more
important for strengthening China’s power in any specific area.

The report concludes, in Chapter 7, by summarizing and synthesizing the findings of the report
and discussing the policy implications for the United States and like-minded countries. The key
takeaway is that the United States needs to adopt a multifaceted approach, with focused efforts
to promote its technological advancement and to properly manage the extent and nature of
interdependence with China, which this report defines as a strategy of “calibrated coupling.”
The precise mix of tactics needs to account for China’s growing overall prowess, its variation

in performance across industries, and the mix of opportunities and risks that exist in different
policy domains.

Scott Kennedy

14



Chapter 2

The Evolution of Chinese Technology Policy

hinese technology policy, and the broader industrial policy system in which it fits, seems

ubiquitous, as do writings about both. China’s success in advanced technologies has

prompted other countries to look to its economic planning system and industrial policy as
models from which to learn. In fact, there is an increasing sense that countries cannot compete
effectively with China without being equally organized and intentional about their own economic
priorities and how to achieve them.

An understanding of Chinese technology policy is necessary to understand the linkages between China’s
evolving innovation ecosystem and capabilities and its international power and influence, the purpose
of the larger study. This chapter’s overview of Chinese technology policy aims to make several points.

An understanding of Chinese technology policy is necessary
to understand the linkages between China’s evolving
innovation ecosystem and capabilities and its international
power and influence.

First, although the Chinese Communist Party (CCP) has been engaged in planning for almost the
entire time it has been in power, its technology policy has changed dramatically over the years.
Throughout the Mao era (1949-76), when China had a centrally planned economy, five-year
plans (FYPs) and the machinery of the party-state played central roles in setting mandatory
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targets that were implemented in a top-down manner, with large-scale projects implemented

by party-state agencies at the national and local levels. Since the late 1970s, as China introduced
market mechanisms into the economy, planning has shifted from mandates to indicative guidance,
reflecting goals and targets that were supported by policies.* The label for FYPs in Chinese

also changed in the 1980s to reflect this shift; the designation went from “plan” (jihua, 1+Xl) to
something closer to the English word “design” (guihua, $1Xl). Then, in the mid-2000s, industrial
policy shifted to become far more focused on targeting specific industries to support technological
upgrading. More recently, government policy has increasingly been implemented through the
actions of government-supported research organizations and companies. This second transition
was heralded by the 2006 issuance of the Medium- and Long-Term Plan for the Development of
Science and Technology (MLP), which was followed by several large-scale engineering projects and
then the 2009-10 launching of an initiative to identify and provide policy support for “strategic
emerging industries.”’

Second, it is crucial to understand that Chinese industrial policy cannot be divorced from China’s
national security environment and aims. Catching up with global leaders and moving up the
technology ladder is not only meant to make China wealthy, but also to make it strong. This

aim has become even more explicit under the leadership of Xi Jinping, whose “comprehensive
national security concept” (zongti guojia anquan guan, 'S KE R % W) includes a specific role
for technology.*®

Third, the behavior and policies of the United States and other advanced economies have a
substantial impact on the goals and content of China’s industrial and technology policy. For many
years, China has set the long-term aim of technological advancement, but the specific content of
its focus, the level and direction of effort, and the results have all been driven by the technologies
valued by other countries. In other words, the progress of other countries in developing and
diffusing the technologies they consider of import and the extent to which those countries are
willing to make the technologies available to China have determined not only China’s specific
industrial and technology policy foci, but also in what way, to what extent, and how quickly it will
pursue those goals.

Finally, it is important to keep in mind that China’s industrial and technology policy machine is
complex and far from fully determinative. There is not a simple line from a leader’s preferences

to actual outcomes. Moreover, there are myriad weaknesses in the conception of policy, the
policymaking process, and its implementation, all of which means that policy goals are just that,
goals, not results. Understanding China’s level of success in implementing its policy—and the effects
of that success on the rest of the world—requires separate analysis.

With these premises in mind, this chapter will next look at the various components of Chinese
industrial and technology policy under the leadership of Xi Jinping. It will then discuss to

what extent observers should expect continuity or change due to China’s evolving economic
circumstances, relations with the United States, and the signals provided in China’s initial
proposal for the forthcoming 15th FYP (2026-30). This chapter will conclude by identifying several
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weaknesses in the system that may explain why Chinese technology policy does not consistently
achieve its goals.

China’s Controversial Broader Goals

The starting point for China’s technology policy system is its overarching goal of “indigenous
innovation” (zizhu chuangxin, B F81#7), which was first articulated in 2006 as the core aim of

the MLP. Chinese officials and scholars have consistently stressed that it is entirely normal and
appropriate for a country to seek to develop technologies domestically and then to move up the
value-added chain and reduce their dependence on technologies from others. Moreover, since

the MLP’s 2006 issuance, China has stressed a complementary economic security goal of having
technologies in its ecosystem that are “secure and controllable” (anquan kekao, ‘%4 7] 5¢).3° Chinese
officials thus highlight that advanced information and communications technology (ICT) and

other technologies developed beyond China—particularly by the United States and its allies—carry
potential security vulnerabilities which can only be mitigated by developing domestic alternatives.

Critics have interpreted these two overarching goals as the foundation of a blatant
import-substitution policy that violates the principles of comparative advantage, World Trade
Organization (WTO) rules, and various bilateral agreements with the United States and others.*°
Some critics go further, charging that these principles and the actions based on them reflect a
Chinese version of derisking or even decoupling.* Chinese defenders of its technology policy
respond that these criticisms are self-serving, meant to justify continued Western technology
dominance.* By this logic, if China were forced to only utilize the current globally best technology,
it would not be permitted to develop its own, which would leave it at the lower end of the
value-added chain and, thus, permanently vulnerable to various economic security risks.

Technology Targets

China’s more recent goals include, first, mastery of more advanced technologies and, second,
reduced dependence on foreign providers, including ensuring that Chinese companies occupy the
highest value-added parts of product value chains at home and abroad.

The most infamous, but not necessarily most important, plan for China’s technological
advancement is the Made in China 2025 (MC2025) strategy. Issued in 2015, MC2025 identified 10
technologies where China needed to become a leading innovator and manufacturer and raise its
overall market share at home and abroad.* Beyond these headline-grabbing targets (which were
actually in MC2025’s appendix), the plan focused on China becoming proficient in advanced
manufacturing across all sectors, both traditional and high-tech. Hence, the plan’s first word
(zhizao, filli&) is best translated as “manufactured,” not “made.”

China’s comprehensive list of “strategic emerging industries” (SEIs) (zhanluexing xinxing chanye,
EREEPEHT 4= k), created in 2009-10, has proven even more durable than MC2025. Following

the creation of the SEI framework, authorities issued the first SEI Catalogue in 2012, which listed
hundreds of specific technologies and products in seven broad categories that are meant to receive
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industrial policy support. Although the broad categories have only been adjusted slightly in the
list’s 2018 and 2023 updates, the specific technologies in the catalogue are increasingly advanced,
reflecting success in technological upgrading and the aim of continuously moving toward the
cutting edge. Table 2.1 shows how this upgrading looks through the lens of the SEI category “the
new-generation information technology industry.

Table 2.1: Selected SEI Catalogue Items Under “New-Generation IT Industry”
Category

IT Category 2012 2018 2023
Mobile 3G and 4G network  5G network access 5G and
Communication access equipment equipment above mobile
Networks communication
network control
equipment
Semiconductors Semiconductor Semiconductor Semiconductor
manufacturing manufacturing, manufacturing
including, (all technologies
specifically, involved in
lithography semiconductor
equipment manufacturing are

designated as SEls)

Artificial — Al, including Al, including
Intelligence (Al) software wearable smart
development equipment

and a variety

of applications
across services,
government, and
manufacturing

Advanced Energy — Advanced energy Advanced energy

Storage storage storage, including
advanced anode
and cathode
materials, and
solid-state batteries

Source: Derived from various SE| catalogue documents.*

China’s various FYPs, which set goals for the country’s economy and society as a whole, include
references to key technologies, with each successive plan identifying increasingly advanced
targets.* For example, the 14th FYP (2021-25) references the broad SEI categories given in 2018
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and then identifies additional specific priorities within some of the categories. For example, the
2021-25 plan stresses the need to integrate life sciences and information technology, biopharma,
biobreeding, biomaterials, and bioenergy. Furthermore, it encourages attention to science and
technology (S&T) development to spur future industries, including “brain-like intelligence, quantum
information, gene technology, future networks, deep-sea and aerospace development, and
hydrogen energy and energy storage.”¢

Based on the initial “Recommendations” of the 15th FYP (2026-30), issued in October 2025, China
has raised its ambitions still further. The country’s latest plan suggests “adopting extraordinary
measures” to achieve breakthroughs for several of the current SEIs, such as new energy, new
materials, aviation and aerospace, and the low-altitude economy.*” The future industries identified
in the 15th FYP represent a step up from those identified in the 14th FYP and include quantum,
biomanufacturing, hydrogen and nuclear fusion, brain-computer interface, embodied intelligence,
and 6G. Furthermore, the plan’s discussion of self-reliance stresses the digital economy, with a
particular focus on the industrial internet and Al. Finally, the plan identifies several technologies—
specifically, “networks, data, Al, biology, ecology, nuclear, space, deep sea, polar regions, and low
altitude”—as important to support because of their explicit value to national security.*®

Beyond these lists and overarching plans, China regularly issues sector- and technology-specific
plans which reflect evolving priorities. In the latter half of the 2010s, several plans were issued
for “Internet-plus,” which includes the Internet of Things (IoT), big data, and various other
applications.* In the 2020s, attention turned to AI.>° Most recently, Beijing issued a new Al+
Action Plan in 2025.%

The Wider Technology Ecosystem

Chinese technology policy is not only aimed at specific technologies and products but, equally
importantly, at the underlying ecosystem that supports technological upgrading across sectors.
Extensive efforts are being made to develop basic infrastructure that supports the entire economy;,
including transportation, energy sources, electricity transmission, and broadband connectivity.
Chinese officials view supporting a wide range of inputs—including finance, intellectual property
(IP) and technical standards, and education and talent—as central to the success of technology
policy. At the production stage, there is policy support for manufacturing, assembly, and supply
chain connectivity. And, of course, Chinese authorities promote the final stage of the product’s life
cycle by encouraging the comprehensive diffusion of technologies as widely as possible.

Beyond hoping to support the success of individual technologies, the CCP’s aim for the overall
ecosystem is to foster a range of spillovers, horizontally from one technology to another, vertically
up and down the technology stack and value chain, and within the country’s regions. This is one
reason why China devotes so much attention to developing technology clusters, including a variety
of technology zones and industrial parks, as will be discussed in Chapter 3.
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The International Context

Another critical component for understanding China’s technology targets concerns how the
country’s policymakers aim to situate the country in relation to global industries; national security
concerns seem to heavily affect their thinking on this. When first articulated in 2006, “indigenous
innovation” was not envisioned as a comprehensive plan for outright self-reliance or autarky;
instead, the aim was for China to be able to develop some technologies within the global innovation
ecosystem. Even 2015’s MC2025 began with the objective of raising China’s position within
international value-added chains, not replacing those chains with domestic ones. It was only in the
14th FYP (2021-25) that China made “self-reliance” an explicit goal. National security concerns were
given a highly prominent position in this plan.>> Based on its initial “proposal,” issued in October
2025, the 15th FYP will go substantially further. In fact, an entire section of the proposal contains

a strident term for self-reliance (zili zigiang, H17. H%%), which directly translates as “self-standing,
self-strengthening.” Moreover, the proposal’s emphasis on the need to achieve advances across the
entire supply chain (quanliantiao, ©%%%) is likely based on the knowledge that China can no longer
count on the availability of any important technologies from overseas.>

The growing emphasis on self-reliance in Chinese policy has occurred simultaneously with
deteriorating relations with the United States and other advanced economies. In addition to the
introduction of U.S. tariffs, the United States and its allies have imposed a wide range of restrictive
measures on technology as part of an effort to deepen their own economic security. These steps have
included actions such as placing ZTE and Huawei on the U.S. Department of Commerce’s Bureau of
Industry and Security (BIS) Entity List in 2018 and 2019, respectively, and the subsequent banning of
both companies from many Western 5G networks; the launch of the China Initiative in 2018; the Biden
administration’s restrictions on semiconductors and semiconductor equipment initiated in 2022

(and expanded twice since); the executive order from January 2025 on connected and autonomous
vehicles; and the addition of over 1,000 Chinese companies to blacklists maintained by the U.S.
Departments of Commerce, Defense, and the Treasury.> China had set the broad goal of achieving
greater self-reliance and had already taken many steps in that direction before these measures were
enacted, but these Western actions clearly accelerated China’s efforts to more assertively pursue these
goals. Moreover, the restrictions provided a blueprint for where China should focus its efforts, for
example, in specific areas such as advanced semiconductors and semiconductor equipment.

Equally important as how these measures have changed Chinese policy is how they have changed
the calculus and behavior of Chinese industry. Though Chinese companies have long pursued
technological upgrading and developing alternatives to foreign technology, many have been
grudging partners in a conscious strategy of self-reliance because better foreign technologies
have been available in their own markets and the companies are deeply integrated into global
supply chains. The de-risking strategy of the United States and its allies has helped align the
techno-nationalist approach of the Chinese government with the self-interest of Chinese industry.
As Western technologies have become less reliably available at home and as Chinese companies
have faced more obstacles in Western markets, Chinese companies have aggressively moved to fill
existing and potential future vacuums.
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Instead of autarky, China is engaging with the rest of the world
to raise and strengthen its position within global technology
ecosystems and markets.

At the same time, it is important to recognize this is not a strategy of autarky. Although China seeks
to reduce its dependence on foreign technology, its policymakers and business community still view
maintaining international connections and being embedded in the global economy as central to
their success. Chinese companies and researchers continue to aim to learn from technology leaders
around the world, participate in collaborative projects in the hard sciences and technology, and be
involved in international technical standards organizations. China still uses the size of its market

to induce foreign companies to share their technology and knowledge with Chinese counterparts
and partners.* In addition, China proactively sends students abroad to learn at the best universities
and research labs around the world. Moreover, Chinese companies collaborate with foreign
industry, domestically and abroad, both to acquire IP and to gain the tacit knowledge that supports
technological upgrading and improvements in manufacturing efficiencies. More recently, Chinese
companies have expanded their outward investments in technology-intensive industries and
established research and development (R&D) centers in advanced and developing markets around
the world.>¢ Instead of autarky, China is engaging with the rest of the world to raise and strengthen
its position within global technology ecosystems and markets.

Resources and Policy Support

To achieve its technology policy aims, the Chinese government has mobilized a vast array of policy
tools and deep reservoirs of financial resources. The central government and local governments
offer direct and indirect funding to support every step of the technology life cycle, from original
innovation to production to diffusion. These include subsidies, tax breaks, inexpensive land and
electricity, government guidance funds, low-cost bank credit, stock market listings, corporate
bonds, and government procurement.

These various financing tools add up to a lot of money. Calculating each component and the overall
totals is not easy, particularly because of the opacity of China’s fiscal and financial systems and

the lack of comprehensive public data. According to a 2022 CSIS study, China was first in global
spending—almost $250 billion—on industrial policy in 2019, including direct subsidies, tax breaks,
R&D support, below-market credit, debt-equity swaps, flexible arrangements for the net payables
of state-owned enterprises (SOEs), and state investment funds. The United States came in second
place, at almost $84 billion. When measured as a percentage of GDP, China’s lead is even more
striking: It spent the equivalent of 1.73 percent of its GDP on industrial policy in 2019, far ahead of
others, including South Korea (0.67 percent), France (0.55 percent), Japan (0.50 percent), Germany
(0.41 percent), Taiwan (0.41 percent), the United States (0.39 percent), and Brazil (0.33 percent).”’
When the assumptions were slightly loosened for China and more elements were included (such as
government procurement), Chinese industrial policy spending rose to around 4.9 percent of GDP.>
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In 2025, an International Monetary Fund (IMF) study, applying a similar methodology as the earlier
CSIS study, found that Chinese industrial policy spending ranged between 4.0 and 5.5 percent of
GDP from 2011 to 2023. Though the IMF study did not compute a parallel estimate for the United
States, it did find that China’s spending was over three times the amount spent by the European
Union.* China continues to innovate in the ways it is mobilizing capital, for example, recently
creating a new RMB 51 billion ($7.2 billion) fund for SOEs to invest in strategic emerging industries.®
Given the growing ambitions of Chinese technology policy discussed above, one should expect such
spending to grow in coming years.®

Beyond financial support of various sorts, the government has created a wide range of regulatory
regimes to facilitate technological advancement. Although China is renowned for IP theft, since the
early 2000s, regulators have developed a comprehensive IP system for trademarks, copyrights, and
patents; a complex system for developing standards at home and for participating in international
standards organizations, including to support the monetization of IP through standard-essential
patents; and a wide range of licensing schemes and IP dispute resolution mechanisms. (These issues
are discussed in detail in Chapter 6.)

Furthermore, China has built out a full-scale anti-trust and competition policy system. Its stated
purpose is ensuring fair competition by opposing the abuse of monopolies and the creation

of cartels or other horizontal anti-competitive behavior. However, China has on occasion used
competition policy in the past as a tool to progress technology and industrial policy goals. This is
most visible in instances when Chinese authorities have held up approval of major global mergers
or acquisitions that potentially threaten Chinese interests and then used their doorkeeper position
to aid domestic firms. The prime example of this dynamic is when Qualcomm abandoned its effort
to acquire NXP Semiconductors in 2018 after failing to win Chinese regulatory approval.5?

China’s international economic policy also consciously supports its technology policy goals. For
example, tariffs, non-tariff barriers, and investment catalogues that alternatively encourage or
discourage investment in various sectors have been standard tools for decades. More recently,
China established a full-scale export control regime and an investment security screening system
borrowing heavily from the U.S. versions. As has been shown in the case of rare earths, these tools
are regularly used to support China’s technological advancement goals.%

The same mixed-use character of Chinese economic policy applies to rules and regulations
regarding data security and privacy. To promote data security specifically, for example, China’s
cybersecurity regulator differentiates among five levels of risk based on the kinds of data involved,
with different compliance requirements for each level. Depending on the designated risk level,
compliance may include limiting the types of data one can collect and where it can be stored.5
Furthermore, regulators have asserted the right to demand certain kinds of data in certain
circumstances. Moreover, China’s “Great Firewall”—the complex of technological restrictions and
policies that block access to portions of the global internet within China—is designed to ensure
that the CCP can control China’s information landscape and maintain the dominance of its official
perspectives. Such severe limits on foreign media and social media also simultaneously help

local competitors.®
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China’s economic governance system is heavily oriented toward
supporting its industrial policy and technology goals.

In sum, China’s economic governance system is heavily oriented toward supporting its industrial
policy and technology goals. Although many of the rules and policies are framed solely in terms
of serving national security, these regulations also can be applied in a discriminatory way to foster
technology self-reliance.

Technology Policy Weaknesses

For all of its strengths and intimidating scale, Chinese technology policy, and the broader industrial
policy system in which it sits, possesses several weaknesses, even pathologies, that systematically
limit its effectiveness. This is not unique to China, as industrial policy has encountered problems
everywhere, including in Japan, the quintessential developmental state from the 1960s to the
1980s.% Yet several of China’s weaknesses are distinctive.®”

First, though the Chinese policymaking process considers a great deal of information and views,
at its core, its decisions still draw on ideological principles, not just rigorous, measurable criteria
that are open to objective evaluation. Since about 2015, from a substantive perspective, industrial
policy goals have shifted from being primarily based on improving the competitiveness of Chinese
firms and industries to simultaneously strengthening China’s national security.®® This shift raises
the priority of supporting technologies with clear national security relevance and reduces

the value of economic cost-benefit analysis in policymaking decisions. At the same time, the
decisionmaking process has become more centralized and has been moved from governmental to
CCP organizations. This may have streamlined the overall process, but doing so also has reduced
the scope for local adaptations and innovation and for input from central and local government
bureaucracies with extensive knowledge of their areas of responsibility. Furthermore, greater
centralization and a higher emphasis on political study have led to more performative behavior by
local officials that limits policy effectiveness.®

The second weakness revolves around the scope of China’s ambitions. While China has identified
specific industries and technologies where it wants to excel, the breadth of those sectors and
products is spectacular. Frankly, it is difficult to identify industries where China does not want to
make significant advances. When one emphasizes everything, it is akin to emphasizing nothing
because it makes it difficult to prioritize.

Third, despite there being meritocratic criteria for companies to receive industrial policy support,
China’s party-state often directs its attention toward certain kinds of firms for non-commercial
reasons. For example, the central government continues to explicitly aim to protect and nurture
SOEs, a goal found in successive FYPs, including the proposal for 2026-30. Moreover, regional
governments throughout China regularly prioritize local firms, both state-owned and private
enterprises, based in their own jurisdictions regardless of their capabilities. These predilections
frequently result in wasted resources and over-investment in many sectors.
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The fourth weakness of the Chinese innovation ecosystem centers on delayed industrial
consolidation. Chinese technology policy has become better at supporting basic and applied
innovation, and it is extremely well oriented toward translating innovations into production at scale
and then diffusing them throughout society.”” However, once a product is identified as high priority,
not only does over-investment frequently follow, but also pressures for market exit by weaker firms
remain insufficient. Consequently, the pace of industrial consolidation is typically quite slow. Since
2024, many industries have suffered from overcapacity, framed within China as “involution.”” This
is just the latest episode of a problem that has repeatedly occurred, including during the 1998-99
Asian financial crisis and the 2014-16 housing and securities markets crises. At the micro level, the
problem of delayed consolidation results in additional waste and in delays in turning attention
toward other future technology opportunities. At the macro level, this translates into larger booms
and busts, resulting in fewer constructive innovative efforts and slower productivity growth, which
undermines the original purposes of technology policy.

The Policy-Performance Gap

As China’s leaders try to make the country a leading technological power with innovative capacity
that serves the country’s economic and national security interests, Chinese technology policy has
evolved dramatically, becoming both more focused on specific technologies and far more ambitious
in its goals. The scale and breadth of the country’s technology policy—together with regular reports
of breakthroughs in Al, electric vehicles (EVs), biopharma, and a host of other technologies—paint
a picture of consistent success that is the product of a highly rational policymaking process and
smooth collaboration between the party-state and companies. However, while there are some
elements of truth to this picture, it is a one-sided depiction of reality. The Chinese policymaking
process has flaws, and China’s actual place in the global technological ecosystem does not

entirely correspond to the goals of its leaders. It is worth repeating that policy intentions do not
automatically translate into outcomes. In fact, oftentimes, commercial successes occur in spite of
government policies, not because of them.

Oftentimes, commercial successes occur in spite of government
policies, not because of them.

Given the gaps between policy goals and commercial results, the two need to be analyzed
separately. It is to the latter topic that this study now turns.
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Chapter 3

China’s Great Tech Leap Forward

hough China has a powerful party-state capable of achieving many of its goals, it is

important to remember that policies, regulations, and speeches are expressions of intent,

not actual results. The purpose of this chapter is to determine to what extent China’s
goals for technological innovation translate into actual performance. This begins with a simple
side-by-side comparison of China’s most general goals and actual outcomes. The discussion then
shifts to a deeper examination of domestic developments of innovation inputs and outputs before
turning to a comparative analysis of China and several other advanced industrialized economies
and large developing countries.

The China-specific and comparative data both show substantial progress across a wide variety
of metrics. At the same time, there remain areas of significant weakness in China’s innovation
ecosystem that appear likely to persist unless substantial changes are made to Chinese policies
and institutions.”

Five-Year-Plan Targets: Low-Hanging Fruit

The broadest targets are set in China’s five-year plans (FYPs). Over the decades, the metrics related
to science and technology (S&T) and innovation have changed, making it difficult to directly
compare the results across years. Nevertheless, as Table 3.1 shows, there has been steady progress,
though the metrics are neither terribly impressive nor conclusive.
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Table 3.1: S&T Goals in China’s Five-Year Plans, 2000-2025

10th FYP (2001-05)

Metric Goal Actual Outcome Result
R&D spending/GDP  1.5% 1.3% Not met
Enrollment in higher 15% 21% Met
education

Enrollment in high 60% 53% Not met
school

Enrollment in 90% 95% Met
middle school

11th FYP (2006-10)

Metric Goal Actual Outcome Result
R&D spending/GDP 2% 1.75% Not met
Average years of 9 9 Met
schooling

12th FYP (2011-15)

Metric Goal Actual Outcome Result
R&D spending/GDP  2.2% 2.1% Not Met
Enrollment in high 87% 87% Met
school

Completion rate 93% 93% Met

of nine-year

compulsory

education

Invention 3.3 6.3 Met
patents/10K people

13th FYP (2016-20)

Metric Goal Actual Outcome Result
R&D spending/GDP  2.5% 2.4% Not met
S&T progress 60% 60% Met
contribution

Households with 70% 91% Met

fixed broadband
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13th FYP (2016-20) (continued)

Mobile broadband 85% 96% Met

Invention 12 13.3 Met
patents/10K people

14th FYP (2021-25)

Metric Goal Actual Outcome Result
R&D spending/GDP  >2.4% 2.7% Met
High-quality 12 12.9 Met
invention

patents/10K people

Digital economy/ 10% ~10% Met
GDP

Source: CSIS Trustee Chair in Chinese Business and Economics.”®

The most consistently used metric is research and development (R&D) spending as a share of GDP.
Using China’s officially reported data, R&D spending has consistently risen over time, from 1.3
percent of GDP during the 10th FYP to 2.7 percent halfway through the recently completed 14th FYP.
During the 10th, 11th and 12th FYPs, an emphasis was also placed on expanding education. By the
end of 2015, China reported that 93 percent of young people completed nine years of compulsory
education and 87 percent had enrolled in high school. While seemingly impressive, these figures
apply only to urbanites and do not include China’s rural youth, where education attainment levels
are much lower.™

The 13th FYP expanded the number of S&T-related targets. Authorities also inserted a new goal,
the “science & technology progress contribution rate,” a measure of how much of the economy
was affected by S&T activity. According to interviews, this measure was used because it could show
progress in gross inputs of S&T activity even if they did not translate into meaningful outputs, such
as improvements in total factor productivity.” The other primary goals related to the expansion of
access to the internet, targets that were easily achieved. Similarly, China was able to raise the per
capita rate of registered invention patents.

The 14th FYP (2020-25) incrementally raised the goals still further, setting targets for high-quality
invention patents and the size of the digital economy as a share of total GDP. As of late 2025, both
of these targets had been reached. Nevertheless, given that real estate has comprised upwards of
30 percent of the Chinese economy, the digital economy—comprising just 10 percent—is not nearly
large enough to compensate as an alternative driver of overall growth.
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The Impressive Growth of Innovation Inputs

A healthy innovation ecosystem requires sufficient funding (and other policy support) directed to
the development of basic infrastructure. Funding enables the development of human capital, which
is then translated into R&D that generates new knowledge, scientific inventions, and technological
innovations. In turn, those inventions and innovations facilitate increased value added in goods that
are produced for domestic and global markets. China shows broad progress at each of these stages
of the innovation life cycle.

No matter the metric, China has put enormous financial
resources into promoting science and technology.

No matter the metric, China has put enormous financial resources into promoting science and
technology. According to the Organisation for Economic Co-operation and Development (OECD),
and as shown in Figure 3.1, Chinese R&D spending has rapidly increased over the last quarter
century in absolute terms, from almost nothing in 2000 to just under $1 trillion per year in
purchasing power parity (PPP) terms in 2023 (the last year for which data is available), placing
China just slightly behind the United States. Though China has overtaken the United States in terms
of government R&D expenditure, the United States holds an overall advantage because of its higher
corporate R&D levels.

Figure 3.1: Total Chinese and U.S. R&D Spending, 2000-2023
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Source: “OECD Data Explorer,” OECD, https://data-explorer.oecd.org.

One sign that China’s R&D environment has truly improved is the growing importance that
multinational corporations (MNCs) place on conducting R&D in the country. Around the same
time that China joined the World Trade Organization (WTO) in 2001, MNCs began setting up R&D
facilities within China. However, these approximately 200 facilities appear to have been meant
merely to satisfy Chinese authorities’ demands. Moreover, these early efforts were primarily
focused on applications for the Chinese domestic market, as opposed to foundational research
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or even international markets.” Since then, sentiment and behavior have changed. The number

of foreign-based R&D centers in China continues to grow despite growing geopolitical tensions,
expanded export controls and investment restrictions, and a slowdown in the Chinese economy.
Though there is no comprehensive data, these centers likely number well over 1,000, with over 600
in Shanghai and 100 in Beijing alone.” From 2013 to 2023, the number of technology researchers in
MNCs in China grew from 629,000 to 838,000, and total R&D spending rose over the same period
from RMB 201.5 billion ($28.4 billion) to RMB 375.8 billion ($52.9 billion).” A survey of MNC CEQs

in 2025 indicated that these executives believe R&D in China is of growing importance to their
corporations’ global R&D activities and that they are likely to expand such efforts going forward.™

Venture capital is another reflection of investor confidence and interest, and can be a more
productive matchmaker between profit-oriented investors and innovation-focused entrepreneurs
than government fiscal outlays for R&D or commercial loans. As Figure 3.2 shows, China’s venture
capital sector grew until 2021-22, though the following two years saw a significant decrease in the
number of deals and the value of venture capital activity. In the United States, the number of deals
has also fallen, but the overall value has not dropped as precipitously.

Figure 3.2: Venture Capital in China and the United States, 2015-2025
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Source: "Venture Reports 2015-2025," CB Insights, https://www.cbinsights.com/research/report/venture-trends-2025/.

China continues to lag in venture capital, though it has caught up to the United States in overall R&D
spending. Where China is clearly excelling is in the broad measure of its industrial policy spending.
According to an earlier CSIS study, China spent almost $250 billion on industrial policy in 2019,
including direct subsidies, R&D tax incentives, various other tax incentives, government funding

for R&D, below-market credit, and state investment funds. The United States came in second

place worldwide, with almost $84 billion in spending. However, when measured as a percentage

of GDP, China’s lead was even larger—1.73 percent compared to the United States’ 0.39 percent.®°
When the assumptions were slightly loosened for China and more elements were included (such as
government procurement), Chinese industrial policy spending was estimated to be 4.9 percent of
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GDP.® More recently, an International Monetary Fund (IMF) study, applying a similar methodology
to data from 2011 to 2023, found that Chinese industrial policy spending ranged between 4.0 and
5.5 percent of GDP. The authors did not compute a parallel estimate for the United States, but they
found that China’s spending was over three times the amount outlaid by the European Union.*?

Much of these funds have gone into the basic infrastructure critical to innovation and
manufacturing, including roadways and broadband. As of 2023, China had about 5.5 million
kilometers of road, including 184,000 kilometers of expressways.®* Although China opened its first
high-speed rail line in 2008, it had 48,000 kilometers of high-speed rail crisscrossing the country
by 2024.3* As for broadband, less than 2 in 1,000 people had a broadband subscription in 2000; by
2024, that number had risen to 44.7 in 100 people, placing China ahead of the United States (38.1 in
100) and just behind much smaller, highly connected countries such as South Korea (46.6 in 100).%

China has added more capacity in renewables, especially
solar and wind, than the rest of the world combined, such that
renewables accounted for 38 percent of China’s electricity
production by 2024.

Investment in energy sources and the electric grid have been equally impressive in China. As a
recent report by CSIS’s ChinaPower Project shows, China consumes far more energy than any
other country, with coal and other fossil fuels still the dominant sources of principle energy.
Nevertheless, China has added more capacity in renewables, especially solar and wind, than the
rest of the world combined, such that renewables accounted for 38 percent of China’s electricity
production by 2024.8¢

Another foundational element to China’s efforts at fostering innovation is the proliferation of
industrial development zones. According to one Chinese source, the total number of all such
zones stood at 77,402 as of 2025, including S&T research parks and industrial zones dedicated
to manufacturing. The province of Guangdong was in the lead, with 15,862, followed by Jiangsu
(8,547), Zhejiang (7,032), Shandong (6,121), and Shanghai (3,422).%"

In addition to infrastructure, another important investment destination to foster innovation is
human capital. China has made tremendous strides in this area as well. China grants degrees to
roughly 5 million undergraduates per year, with about 1.9 million of these graduates majoring in

a science, technology, engineering, and mathematics (STEM) field.®® This compares to the roughly
540,000 STEM degrees awarded in 2024 in the United States.®® China also produces roughly
400,000 master’s degree graduates in STEM annually, whereas the United States produced 139,900
in the 2021-22 academic year.*® In 2021, for the first time, China produced more PhD recipients in
STEM (44,819) than the United States (41,382), a trend that appears to be continuing.”

Equally important to domestic support, China’s human capital stock receives a significant boost
from international educational opportunities. In 2019, there were 369,000 Chinese students
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studying at U.S. universities, with just under half (46.3 percent) studying STEM subjects. Between
2015 and 2024, 1.42 million Chinese students studied STEM internationally.” The return rate to
China used to be relatively low but has risen over time. Between 2015 and 2022, the return rate
increased from 24.0 percent to 28.2 percent for science students and from 15.0 percent to 17.5
percent for engineering students.”

The Meteoric Rise of Innovation Outputs

What has all of this investment in R&D, infrastructure, and human capital yielded for China in
terms of innovation outputs? In a word, a lot. Whether measured by the generation of scientific
knowledge, the creation of inventions and IP, or the levels of domestic technology-related
production or exports, the figures reflect a comprehensive transformation of China’s technology
ecosystem and what it can produce.

In 2017, according to Nature, for the first time China’s scientists published more papers than their
U.S. counterparts.® As Figure 3.3 illustrates, by 2022, Chinese scholars had also taken the lead in
the share of papers that are cited most often by other scholars.

Figure 3.3: U.S. and Chinese Proportions of the Top 1-Percent of Cited Scientific
Papers Worldwide, 1981-2023
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Source: “NISTEP-RM350 Appendix 1,” Japanese National Institute of Science and Technology Policy Library, https://nistep.repo.nii.
ac.jp/records/2000231/file_details/NISTEP-RM350-Appendix1.xlsx.

Moreover, according to Ohio State University’s Carolyn Wagner, the wide range of disciplines
referenced in scientific papers by Chinese scholars is another indication that they are not merely
imitating international counterparts elsewhere but rather developing genuinely novel ideas.*

China’s creation of IP has also increased dramatically. The number of registered patents has steadily
risen, as has the share of patents classified as “invention patents,” reflecting more fundamental
contributions to innovation (see Figure 3.4).
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Figure 3.4: Patent Filings in China, 2005-2024
@ Design 0 Utility @ Invention

5,000,000
4,000,000
3,000,000
2,000,000

1,000,000

2006 2008 2010 2012 2014 2016 2018 2020 2022 2024
Source: “National Data,” National Bureau of Statistics of China, https://data.stats.gov.cn/easyquery.htm?cn=C01&zb=A0N0V&sj=2024.
China has led the world in the number of filed patents for well over a decade, but as Figure 3.5

demonstrates, the country has been the world leader since 2019 in patent filing through the Patent
Cooperation Treaty (PCT) system as well, an objective sign of high quality.*

Figure 3.5: PCT Patent Applications by Country, 2000-2024
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Source: “WIPO IP Statistics Data Center,” World Intellectual Property Organization (WIPO), https://www3.wipo.int/ipstats/key-search/
indicator?tab=pct.

IP quality can also be measured through its monetary value. In 2015, Chinese companies received
roughly $1.1 billion in IP licensing royalties from entities outside of China. By contrast, in the same
year, U.S. institutions received $111.2 billion in royalties. By 2024, the United States’ licensing
revenue had increased to $169.5 billion, roughly a 52 percent increase, while China’s had increased
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tenfold, to $10.1 billion. As of 2024, China still provided more payments ($45.8 billion) than it
received, but the revenue-payment ratio is gradually improving in China’s favor.®

The final step in the innovation life cycle is production, and, once again, China has shifted its
position dramatically over the past two decades. According to the World Bank, China contributed
$625.2 billion in domestic value added to manufactured goods in 2004, just 8.5 percent of the
world total. By 2024, China’s output had jumped to $4.7 trillion, accounting for 28.0 percent of all
manufacturing value added globally.®® Moreover, as Figure 3.6 shows, China’s share of domestic
value added in manufacturing has risen across multiple industries since 2000.

Figure 3.6: China’s Share of Global Domestic Value Added in Selected Industries,
2000-2022
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Source: “OECD Data Explorer,” OECD, https://data-explorer.oecd.org.

Not surprisingly, as CSIS’s China Power Project reports, China’s trade profile has shifted in the
same direction over this period, with China becoming the dominant producer of high-value-added
manufactured goods in sector after sector.” Critically, the share of China’s exports by
foreign-invested domestic firms has dropped over the same period, from nearly 60 percent to

27 percent, meaning that this shift toward higher domestic value added is not a reflection of the
influence of foreign-invested firms in China.'° In fact, foreign firms’ contributions in terms of
investment, jobs, IP creation, and exports have been gradually falling over time.

The Comparative Perspective

The strengthening of China’s innovation ecosystem looks equally impressive when placed in the
broadest comparative perspective. The gold standard for overall comparative data on innovation
is the Global Innovation Index (GII), maintained by the World Intellectual Property Organization
(WIPO), Cornell University, and INSEAD.
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China’s overall rank has risen from 43rd in 2010 to 10th in 2025 (see Figure 3.7). China now ranks
the highest among all 36 upper-middle-income countries and is third in the Asia-Pacific, just behind
Singapore and South Korea. It has entirely separated itself from developing countries such as

India and Brazil.

Figure 3.7: China’s Rise in Global Innovation Index Global Rankings, 2007-2025
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Source: WIPO, Global Innovation Index 2025 (Geneva: WIPO, 2025), https://www.globalinnovationindex.org/.

The GII is comprised of over 100 metrics, divided into inputs and outputs. As Table 3.2 shows,
China’s score and rank for inputs is 19th, weighed down by relatively low scores for its institutions
(44th), which is a product of a weak regulatory environment and a wide range of challenges with
human capital (20th), the result of having so many rural Chinese students who do not finish high
school and the low number of inbound university students. By contrast, China now ranks 6th in
infrastructure and 1st in knowledge and technology outputs due to the rapid growth in science
publications, patents, and technology adoption in society (such as internet connectivity, robot
adoption, and EVs).
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Table 3.2: 2025 Global Innovation Index Rankings of Selected Countries

h
China USA Japan Sout Germany India

Korea
Overall 10 3 12 4 11 38
Inputs 19 6 12 4 15 52
Outputs 5 3 14 6 8 32
Institutions 44 16 22 20 23 58
Human capital 20 13 18 1 4 54
& research
Infrastructure 6 32 17 7 28 61
Market 13 1 10 5 22 38
sophistication
Business 8 1 6 4 13 64
sophistication
Knowledge & 1 3 12 9 11 22
tech outputs
Creative 14 5 18 4 8 42
outputs

Source: Compiled from the individual 2025 Gll economy profiles. “Gll 2025 Economy briefs and profiles,” WIPO, https://www.wipo.
int/web-publications/global-innovation-index-2025/en/gii-2025-economy-briefs-and-profiles.html.

A final sign of China’s growing innovation ecosystem lies in the increasing importance of innovation
clusters in China. In the 2025 GII data—which combines data on the locations of investors listed in
patents, authors in scientific papers, and recipients of venture capital funding—two Chinese regions
are ranked in the top five innovation clusters worldwide: the Pearl River Delta, which encompasses
Shenzhen and Hong Kong, is first overall, and Beijing is fourth. Moreover, of the top 100 innovation
clusters, China is home to the most (24), followed by the United States (22), Germany (7), India (4),
and the United Kingdom (4).°! These findings are similar to those in the Global Hub Innovation
Index developed by Tsinghua University, which counts 19 mainland Chinese urban areas within its
dataset. This data finds that Chinese hubs have relatively weak ecosystems but still generate high
levels of technological innovations and high-tech economic output.'®?

Continuing Weaknesses

The clear overall trend is in the direction of a strong innovation ecosystem in China, including
intensive efforts to foster R&D, which is translating into progress in scientific discoveries,
inventions, and high-tech production and diffusion. That said, it is important to recognize that
the data analyzed above also reveals weaknesses, for example, in China’s regulatory institutions,
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financial system, and human capital. The consequence of these weaknesses is that China’s high-tech
progress has not translated into higher economic growth. Instead, the data indicates that structural
inefficiencies in the economy are leading to slower growth. Total factor productivity, which reflects
that the contribution of improvements of capital, human capital, and technology to innovation,

is essentially no longer a significant contributor the country’s economic growth. China’s financial
system remains incredibly inefficient, leading to the rapid accumulation of debt. Moreover,

though China has made clear progress in generating R&D and its manufacturing sector has an
unrivaled ability to scale up production and diffuse technology in society, soft budget constraints
and political incentives that inhibit creative destruction and consolidation mean that industries
routinely suffer from bouts of overcapacity that generate additional debt challenges, which
translates into low productivity and limits further innovation. Finally, although urban China has
seen a huge improvement in human capital, there are hundreds of millions of rural Chinese citizens
who do not finish high school and are unable to work in any high-tech sector, except perhaps as
delivery drivers. These weaknesses are born of the same ecosystem that is responsible for China’s
technological progress.'®

China’s high-tech progress has not translated into higher
economic growth. Instead, the data indicates that structural
inefficiencies in the economy are leading to slower growth.

As aresult, it is critical to maintain a balanced view of China’s technological trajectory and its

economy as a whole. One of the most valuable ways to appreciate this variation is by comparing and
contrasting developments across industries, which is the task of the next chapter.
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Chapter 4

Systematic Sectoral Variation

few years ago, while on a research trip in China, I visited two Shanghai companies located
within a few minutes’ drive of each other, but which could not have been more different.

The first was a small upstart pharmaceutical firm focused on oncology therapies. As
I listened to the head of research carefully explain the firm’s specific niche in the vast array of
efforts worldwide, their business model, and their efforts to raise funding, I was struck by how
internationalized the company’s staff was. Just about everyone, including this individual, had
received their graduate degrees in the United States or Europe, and several had previously worked
for larger Western pharmaceutical firms. These scientists had a crystal-clear understanding of
the global industry and how to go through the U.S. Food and Drug Administration’s certification
process. The company even had an office in Bethesda, Maryland, precisely for this purpose.

A few days later, I arrived at the lobby of the state-owned Commercial Aviation Corporation of China
(COMAC) to learn about its efforts to build the C919 jet. The first stop on my tour was jarring; it

was an old-fashioned display of the CCP history of Chinese aviation and the firm’s development. I
wondered if I had been transported to an official museum in downtown Beijing, with photographs
of Chinese leaders, including Xi Jinping, and official-sounding language used to describe the
industry, instead of standing in a twenty-first-century office.

China’s pharmaceutical industry is young and remains behind that of the United States,
but its incredibly capable talent pool is enabling it to catch up fast. In contrast, while the
country’s commercial aviation sector is making incremental progress, its deep enmeshment
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in China’s party-state means that the sector is not gaining ground on the world’s leaders in any
appreciable way.

Most analysts of China’s technology sector recognize the variation in current circumstances.
Despite this recognition, a common approach is to emphasize the overall progress and minimize
the significance of any differences, which are usually chalked up to global industry dynamics or the
extent of Chinese policy prioritization. Several studies on China’s Made in China 2025 initiative and
other cross-sectoral analyses are emblematic of this perspective.'*4

Sectoral variation is likely to be a persistent feature of China’s
technology drive going forward.

This report challenges this conclusion and instead argues that not only are there large differences
across sectors, but that these differences reflect the underlying strengths and weaknesses of China’s
innovation ecosystem and, additionally, that sectoral variation is likely to be a persistent feature of
China’s technology drive going forward.!* This chapter makes this point by comparing performance
across several sectors along two dimensions. First, it analyzes how successful Chinese firms have
been in terms of innovation inputs and outputs, including research and development (R&D) activity,
technological upgrading, and growing domestic value added, exports, and global market share.
Second, the analysis examines the effect of China’s tech activity on global industry in terms of
whether China’s behavior is gradually integrating into the sector as a whole or if it is a disruptive
force. Disruption may be the product of unfair trade practices, such as industrial policy spending,
but can also be the result of technological innovations and products that change the underlying
dynamics of an industry overall.

These two dimensions (conforming and disruptive) yield four potential outcomes:

1. Conforming Success: Chinese companies effectively innovate and in turn generate new
opportunities for innovation and growth in the global industry as a whole.

2. Disruptive Success: Chinese companies achieve substantial commercial success, yet they
disrupt the industry due to either industrial policy spending that undermines original cost
structures or due to achieving technological advances that challenge dominant technology
platforms and business models.

3. Conforming Failure: Chinese companies pursue genuine innovation, yet they fail to
achieve technological advancement and market progress, a reflection of standard “creative
destruction,” preserving the health of the sector’s overall business model, supply chains, and
business relationships.

4. Disruptive Failure: Chinese companies fail to successfully innovate and gain ground on
their international competitors, yet they negatively influence the sector’s overall trajectory
through their behavior.
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Table 4.1: Innovation Effects and Outcomes in Selected Industries

Success Failure
Conforming = Pharmaceuticals = Commercial aircraft
= Mobile phones = Advanced machine tools
= E-commerce = Healthcare services
= Social media = Education

= Medical equipment

Disruptive = Electric vehicles = Advanced
. Steel semiconductors
= Aluminum
= Solar
= Wind

= Telecommunications
equipment

Source: CSIS Trustee Chair in Chinese Business and Economics.1

To understand these patterns, this chapter will focus on four of the industries listed in Table 4.1:
pharmaceuticals, electric vehicles (EVs), commercial aircraft, and advanced semiconductors.
Since 2010, China’s party-state has set increasingly ambitious goals for all four sectors, as

listed in Table 4.2.

Each sector has been the recipient of substantial state-directed financial and policy support. In
2023, for example, government R&D funding included RMB 1.78 billion ($251 million) for medical
equipment, RMB 1.64 billion ($231 million) for automobiles, RMB 7.2 billion ($1 billion) for large
transport vehicles (including rail and aviation), and RMB 11.80 billion ($1.7 billion) for computer and
communications equipment (of which semiconductors are a central component).'’” Broader annual
industrial policy funding—including direct subsidies, tax breaks, below-market credit, government
procurement, and government investment funds—totaled at least 10 times these amounts.!%

Despite consistent and ample funding and regulatory support across all four sectors, outcomes in
these sectors have varied dramatically. These differences are the product of broader underlying
dynamics within China’s innovation ecosystem and how they intersect with the global industries of
which they are a part.

Conforming Success: Pharmaceuticals

There are many examples of conforming successes from which to choose, among them

mobile phones, e-commerce, and medical equipment. This report intentionally focuses on
pharmaceuticals, a sector which by all accounts was highly unlikely to succeed in China.
Historically, the industry in the country has been weak and plagued by lax standards, corruption,
and scandals. Chinese vaccines, for example, have had extremely low efficacy, even in recent years.
As aresult, consumer trust in China’s domestically made drugs has been quite low. Moreover,
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Table 4.2: Evolving Goals for Selected Priority Sectors

Strategic Emerging Made in China 2025 14th Five-Year Plan

Industries (2010) (2015) (2021)
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medical materials
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system, from
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Source: CSIS Trustee Chair in Chinese Business and Economics.?®

general-purpose
chips related

to national
information and
network security

micro-electro-mechanical
systems (MEMS)

= Advanced storage
technologies, broadband
semiconductors, silicon

High-density carbide, and gallium
packaging nitride
and 3D

micro-packaging

Scott Kennedy

40



despite China’s scale, the size of its domestic market for pharmaceuticals—typically a key incentive
for companies—has been relatively small because of rigid price controls on drugs and healthcare
services set by regulators that have emphasized patient access over corporate profits. To make
matters worse, China’s historically weak protection of intellectual property (IP) rights would seem
to be a fatal obstacle for a sector where patents account for the largest share of a product’s value.

Surprisingly, the pharmaceutical sector has overcome these problems and achieved a level of
success no one would have predicted two decades ago. Some credit goes to Chinese regulators,
which have provided financial and regulatory support for each component of the value chain: (1)
basic and applied R&D; (2) active pharmaceutical ingredient (API) production; (3) clinical trials; (4)
pathways for innovative drug development; and (5) drug manufacturing.

China’s regulators adopted several key policies to promote each of these components:
1. A series of policies from 2015 to 2025 to support generic drug development.!®®

2. The 2020 creation by the National Medical Products Administration of four special drug
approval pathways: approval for breakthrough therapy drugs, conditional approval, priority
review and approval, and special approval procedures."°

3. The adoption of punitive measures for fraudulent clinical trial data and the encouraging of
Chinese drug developers to participate in international clinical trials.™

4. Expanded protection of IP rights, including a drug patent linkage system in 2017 and data
exclusivity rights in 2019.1"2

5. The “market authorization holder” system, introduced in 2015, which decouples
manufacturing from markets and makes drug accountability clear."

A move to open the industry to private and foreign-invested firms has been central to the
effectiveness of these policies. The pharmaceutical sector’s major players used to be various
state-owned enterprises (SOEs), such as Sinopharm and Shanghai Pharmaceuticals. Since 2010,
however, there has been a tidal wave of new entrants from the domestic private sector, including
Jiangsu Hengrui, Fosun Pharma, Beigene, Yunnan Baiyao, and Zai Lab. Equally important is the
industry’s highly internationalized talent pool. Most of the founders of China’s top pharmaceutical
firms studied medicine or pharmacology in the West and previously worked for one of the world’s
leading pharmaceutical companies. Zai Lab founder Samantha Du, who worked for Pfizer before
returning to China, is typical of this trend.™

China’s regulators have also expanded domestic market opportunities for Western pharmaceutical
makers. As a result, these firms have increased their investments in China and now actively
collaborate with domestic firms. Relatedly, they have expanded their R&D activity in China."
Because Chinese industry is relatively young and headed by people with deep international
experience, Western pharmaceutical firms do not see their Chinese cousins as major threats

but instead as helpful partners capable of carrying out trials in China and codeveloping drugs

for global markets. Venture capital firms—composed of Western and Chinese partners and

who serve as quality evaluators and bridges among scientists, innovators, manufacturers,
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healthcare providers, and market regulators—also play a central role in nurturing China’s growing
pharmaceutical sector."

China’s pharmaceutical industry may be more internationalized and open than just about any
high-tech sector in China. Returned Chinese talent working in private firms and carrying out
partnerships with overseas pharmaceutical companies and venture capital firms has been crucial to
the development of China’s pharmaceutical sector. These benefits include improving the industry’s
overall structure, transferring IP and tacit scientific knowledge, strengthening the R&D process,
performing clinical trials, raising capital, improving the drug approval system, and developing
product marketing and services.!"”

In 2019, 25 percent of clinical trials worldwide were conducted in
China; by 2023, the rate had risen to 39 percent.

The intensive policy reforms and growing openness to private firms and the global industry have
been transformational. As Figure 4.1 illustrates, the number of clinical trials in China has risen from
under 2,400 in 2019 to 4,900 in 2024. Moreover, 92.8 percent of the trials in 2024 had domestic
sponsors."® In 2019, 25 percent of clinical trials worldwide were conducted in China; by 2023, the
rate had risen to 39 percent."” Wuxi AppTec has become the dominant provider of clinical trials in
China, but it is not alone.'*°

Figure 4.1: The Growth of Clinical Trials in China, 2019-2024
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Source: “Center for Drug Evaluation,” Center for Drug Evaluation of the State Drug Administration of China, https://www.cde.org.cn/.

More impressive than the increase in the number of clinical trials is the recent—and apparently
sudden-rise of China as a source of innovative drugs. The number of novel chemical drugs
approved for clinical trials in China rose from 493 in 2019 to 1,247 in 2024. In 2024, the number
of novel drugs that entered development (though not necessarily clinical trials) in China was over
1,250, just shy of the 1,440 that entered development in the United States. In 2020, 5 of the top 50
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companies that developed innovative drugs were Chinese. By 2024, that number had risen to 20,
with an earlier leading generic drug maker, Jiangsu Hengrui, topping the list.”!

Disruptive Success: Electric Vehicles

It would be an understatement to say that the EV industry has been even more successful than the
pharmaceutical sector in China. In fact, the Chinese EV sector has achieved a globally dominant
position, a major shock to the global auto industry in multiple ways.

This dominant position was not the product of China’s original auto sector industrial strategy. From
the mid-1980s to the mid-2000s, China’s auto industry was centered around joint ventures between
large SOEs and leading automakers from the United States, Europe, and Asia producing internal
combustion engine (ICE) vehicles under the brands of foreign partners. Chinese policymakers had
hoped that this would lead to extensive technology transfer and upgrading, thus paving the way

for the local firms to develop their own models and displace their foreign partners in short order.
But the result was the opposite: Chinese SOEs became deeply dependent on their foreign partners’
technology and branding to maintain market share.

Four major shifts in China have led to a fundamental reordering of the EV sector. The first change
was the entry of Chinese non-SOEs into the industry. Starting in the late 1990s, several Chinese
companies—Geely, Great Wall, BYD, and Chery—jumped into the auto sector despite regulatory
restrictions meant to block them from doing so. These companies quickly demonstrated their
ability to learn and proved nimbler than SOE incumbents, leading central policy to eventually
legitimize their growing role.

The second adjustment was China shifting the focus of industrial policy in the mid-2000s from the
auto industry as a whole to new energy vehicles (NEVs), both plug-in battery-based EVs and hybrids.
A central driving force behind this change was former Minister of Science and Technology Wan
Gang, who had studied overseas in Germany and then worked as an engineer at Audi in the 1990s.
He saw the potential for electrification as an alternative to ICE vehicles. Moreover, he believed that
this shift would allow Chinese automakers to reduce their dependence on foreign producers by
adopting a leapfrog approach to technological advancement. Policymakers also saw supporting
NEVs as a way to reduce China’s dependence on oil imports and address worsening air pollution.

The third shift was a quantum leap in the scale of Chinese government support—funding and
regulatory changes—to massively boost both supply and demand for EVs. By CSIS’s estimates,
China’s EV sector received at least $231 billion in industrial policy support between 2008 and

2023 (see Table 4.3), including funds for buyer rebates, a sales tax exemption, infrastructure,

R&D, and government procurement. This estimate is conservative because it does not include a
range of additional state support, such as local rebate programs, low-cost electricity, cheap land,
below-market credit from banks, local government investment in private EV makers, and support
for other parts of the supply chain (e.g., raw materials, chemical producers, and battery makers).2
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The phalanx of policies to promote the technological upgrading, production, and diffusion of EVs
has been accompanied by massive funding. Authorities have gradually increased the requirements
for battery technology, including energy intensity, range, and safety. One of the most important
policy changes was the 2018 adoption of the “dual-credit system,” which set a target for the
proportion of automakers’ fleets that should be NEVs. Those producing above the target would
receive credits, and those below it would be required to buy credits to avoid fines or other penalties.
The rate was initially set at 8 percent and then increased annually.'” Another important policy
adjustment was to grant Tesla the right to open a 100 percent-owned subsidiary in Shanghai, the
first wholly foreign-owned enterprise in the industry. The goal was both to prod domestic producers
into improving their own capabilities and to support the development of the local supply chain for
parts and components.

Table 4.3: Industrial Policy Spending for China’s EV Sector (USD, billions)

Type of 2009-2017 2018 2019 2020 2021 2022 2023 Total
Support

Sales 37.8 4.3 3.3 3.5 7.4 9.2 0 65.7
subsidies

Sales tax 10.8 7.7 6.4 6.6 16.4 30.3 39.5 117.6
exemption

Infrastructure 2.3 0.2 0.2 0.3 0.3 0.6 0.6 4.5
subsidies

R&D 2 3.6 3.4 35 4.3 3.9 4.3 25
Government 7.8 1.6 14 29 1.7 1.8 0.8 18
procurement

Total 60.7 17.4 14.8 16.8 30.1 45.8 45.2 230.8

Significance

Total value of 143.1 76.6 63.7 66.2 163.9 302.7 395.6 1,211.7
EV sales

Government 42.4% 22.7% 23.3% 25.4% 18.3% 15.1% 11.4% 19.0%
support as

share of EV

sales

Per vehicle 13,860 12,311 12,294 8,538 6,656 4,764
(USD)

Source: Adapted from Scott Kennedy, “The Chinese EV Dilemma: Subsidized Yet Striking,” Trustee China Hand (blog), CSIS, updated
June 28, 2024, https://www.csis.org/blogs/trustee-china-hand/chinese-ev-dilemma-subsidized-yet-striking.

The Chinese government has supported domestic consumers through various funding sources as
well. For example, on the demand side, customers benefit from sizeable rebates toward their EV
purchases to make the vehicles more affordable. In addition, the government restricted issuance of
new license plates for ICE vehicles while making such licenses more readily available for EVs.
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The fourth change critical to China’s growing prowess in the industry is the entry into the EV sector
in the late 2010’s by a new wave of companies with origins in the information technology (IT) and
internet industries. As a result of a range of policies demonstrating a strong policy commitment to
the industry, NIO, Xiaomi, XPeng, and other companies with little previous auto experience dove
into the market. These more recent additions have helped push boundaries in a number of ways.
NIO has developed a battery-swapping system as an alternative to traditional charging; Xiaomi has
integrated its other IT products into its vehicles and streamlined the manufacturing process; and
XPeng has invested heavily in autonomous vehicle technology.

A focus on R&D and technological upgrading is now a built-in feature of the industry in China.
However, although government support is substantial, it represents only a small share of total
investment. The Chinese company BYD, for example, has 11 research institutes and labs and
employs almost 110,000 engineers. As of the third quarter of 2024, BYD’s total annual R&D
expenditure was $21.9 billion.”* CATL, which, held 38 percent of the global market share in batteries
as of late 2025, has six R&D centers with over 20,000 staff, including over 5,000 individuals with
master’s degrees and 500 with doctorates. In 2024, it spent $2.6 billion on R&D, and the company
cumulatively has been granted or applied for over 43,000 patents.'?

In bypassing ICE vehicles and focusing on EVs, China’s top
automakers have leapfrogged their chief rivals, who have
wavered for decades on electrification.

What have these four shifts and all of this effort achieved? Quite a bit. In bypassing ICE vehicles and
focusing on EVs, China’s top automakers have leapfrogged their chief rivals, who have wavered for
decades on electrification. Chinese companies have continued to refine the technologies involved
in batteries, motors, cockpits, infotainment systems, and other components. As a result, domestic
firms’ share of the Chinese market rose from 37.2 percent in 2015 to 64.8 percent in the first nine
months of 2025.1% Relatedly, EV sales went from around 5 percent of passenger car sales in China in
2019 to around 50 percent in 2024.” Moreover, Chinese EV-producing companies have gone from
being irrelevant beyond China to becoming the world’s leading exporters of EVs. In 2024, China
made up 20 percent of global EV exports in value terms.”?® Equally important, Chinese EV and
battery makers are investing heavily beyond China, including throughout Asia, Europe, and Latin
America. As they do so, these Chinese companies are transforming the auto industry and supply
chains globally.®

China’s move into EVs has been both highly successful and highly disruptive, at least to the global
industry, in two ways. First, by providing so much industrial policy funding and policy support,
China has attracted hundreds of companies attempting to be auto producers and thousands more
to fill out parts of the supply chain. The extent of subsidies has allowed automakers to price their
vehicles far lower than EVs made elsewhere, making Chinese EVs price competitive with traditional
ICE vehicles. Moreover, even with a large rise in domestic sales, Chinese automakers have produced
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far beyond what the domestic market can bear and, as a result, are exporting at highly competitive
prices, which puts further strains on the incumbent players around the world.

The second disruptive component of China’s turn toward EVs is technological. China’s push into
EVs was highly deliberate and assertive. In contrast, international automakers have been far more
hesitant. Although EV technology was originally developed in the United States, Europe, and Japan,
those automakers have treated EVs (and hybrids) as niche markets, in part because of their own
advantages with ICE vehicles and the conventional view of EVs as a pricey ethical choice, not simply
an alternative energy and propulsion system. Add to this Chinese automakers’ huge investments

in connected and intelligent vehicles and autonomy and one can see how China’s efforts are

having a transformative effect on the sector as a whole. Even more remarkable is that this total
transformation of the industry was viewed as entirely unlikely even five years ago.

Conforming Failure: Commercial Aircraft

In stark contrast to the Chinese auto sector, the commercial aircraft industry in China has continued
to flounder. This frustrating result is not for lack of attention or effort. China’s top leadership has
made developing a domestic commercial aircraft a high priority since the 1970s. In the early 1980s,
China developed the yunshi (Y-10) jet—a four-engine aircraft modeled on Boeing’s 707-but due to
worries about safety, the project was mothballed; only three Y-10s were ever assembled. In the
1980s and 1990s, Chinese policymakers took an approach similar to the automotive industry and
formed a partnership with a leading Western firm, McDonnell-Douglas. The U.S. company sold
several planes to China, but efforts to at co-production went nowhere. The partnership was then
dissolved when Boeing acquired McDonnell-Douglas in the early 2000s."*° Soon after, in 2003,
China’s Ministry of Science and Technology (MOST) developed a new plan for a domestic airliner,
and this goal was included in both the 2006 Medium- and Long-term Plan for the Development

of Science and Technology and the 11th Five-Year Plan (2006-10). It was on this basis that the
Commercial Aircraft Corporation of China (COMAC) was created in 2008, with initial assets of RMB
19 billion ($2.7 billion). The company was given two tasks: (1) Complete the design and production
of a regional jet to reduce China’s dependence on Embraer and Bombardier; and (2) Develop a
single-aisle airliner to reduce dependence on Boeing and Airbus. In the 17 years since its foundation,
COMAC has made some progress toward both goals, but far less than originally envisioned.

It is important to note that China has a large aircraft manufacturing sector and an extensive aviation
industry. COMAC was born out of the Aviation Industry Corporation of China (AVIC), the country’s
top aerospace firm, which produces both civilian and military aircraft and equipment.” Besides
COMAC and AVIC, there are thousands of other aviation manufacturing firms in China, which
together generated RMB 121.5 billion ($17.4 billion) in sales in 2023, almost double the value from
2016 of RMB 67.1 billion ($9.6 billion)."*> These companies have large R&D teams, and there is a mass
of research organizations associated with the sector. In 2023, companies in this sector submitted
16,564 patent applications, were granted 10,753 patents, and had a total of 60,200 patents in force.
In the same year, these organizations generated RMB 135.7 billion ($19.1 billion) through various
technology contract arrangements, including technology transfers, IP licensing, consulting, and
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others.™ China’s commercial aviation market is similarly huge. The government has invested
heavily in airports and other transportation infrastructure. In 2024, the country had 730 million
air travelers.”* As of early 2023, China’s 10 largest airlines had a combined 2,864 aircraft in their
fleets.®> Forecasts by Boeing and COMAC both indicate that China will account for roughly 20
percent of all new commercial aircraft purchases through 2040.13¢

All of this activity, however, has not added up to much, particularly in comparison to other sectors
with greater momentum. As of 2020, it was clear that COMAC was a “minor leaguer” compared to
its international rivals."”” Six years later, this conclusion still holds. COMAC had originally aimed to
deliver its regional jet—the ARJ21, later renamed the C909—in 2010 or so, but the first plane was not
delivered to an airline until 2015. As of late 2024, COMAC had delivered over 140 of the aircraft to
various airlines, almost all within China.”*® The schedule for its single-aisle jetliner, the C919, was
similarly delayed by several years, with its first delivery not coming until December 2022.%° COMAC
claims to have received over 1,000 orders for the C919, but as Figure 4.2 shows, its production
schedule has ramped up extremely slowly, particularly in comparison to its main competitors. As
of the end of 2024, COMAC had delivered a total of only 16 planes, less than what Boeing or Airbus
produce in a single month. In 2021, Boeing and Airbus had revenues of $60.0 billion and $50.2
billion, respectively. By contrast, COMAC’s sales that year were $1.5 billion."°

Figure 4.2: Deliveries of Narrow-Body Commercial Jetliners, 2020-2024
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Source: Press releases from Boeing, Airbus, and COMAC.

More significant than the delays in their delivery is the fact that these planes are almost entirely
dependent on foreign technology and global supply chains. Both are modeled on Western versions,
and the primary suppliers for both planes are from the United States and Europe.

Using a highly respected third-party platform (Airframer.com), an analysis in 2020 by CSIS’s
Trustee Chair in Chinese Business and Economics demonstrated that both the regional C909 and
the narrow-body C919 depend almost entirely on Western components, including the engine,
avionics, landing gear, and other critical systems.'! A 2025 analysis of the Airframer data by the
Rhodium Group found that the C919 continues to depend on foreign suppliers for 100 percent of
its raw materials, 90 percent of its components, 83 percent of its power systems, 57 percent of the
airframe, and 72 percent of the avionics."?
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China’s aviation industry has missed every single deadline it has
ever set.

Chinese companies have tried unsuccessfully to steal gas and steam turbine technology from
General Electric.® Since 2015, they have also expanded efforts to create their own engines. For
example, the Aero Engine Corporation of China (AECC), founded in 2016, has made some technical
progress on its CJ-1000 turbo-fan engine, but it is still in development and far from being able to
replace the Leap-1C produced by CFM International, a joint venture of the U.S.-based GE Aerospace
and France-based Safran Aircraft Engines."** News reports suggest that China is aiming for the
CJ-1000 to be certified by 2027 and available for commercial use by 2030, but China’s aviation
industry has missed every single deadline it has ever set. Observers are not holding their breath.

Despite the foreign technology they contain, according to my interviews, the C909 and C919 are

less capable than their global counterparts. Sources report that the C909, in particular, is poorly
designed, and the rear of the craft is known to get warm during flights. As a result, the maintenance
hours for the plane have been high by international standards. Finally, the C919 is less fuel efficient
than the Boeing 737 MAX or the Airbus A320neo. As a result, according to interview sources, despite
placing orders for the C919, Chinese airlines are not genuinely interested in buying the plane.

They would prefer to have fleets entirely composed of Boeing and Airbus planes. The domestic
alternatives are less efficient and less reliable, and having planes from three producers complicates
fleet maintenance, training, and crew scheduling.

Given these problems, it is no wonder that China’s plans for its own wide-body jetliner, the CR929,
are far from reaching fruition. In May 2014, Xi Jinping and Vladimir Putin oversaw the signing of a
joint venture that would focus on the co-production of this plane—hence the “C” for China and the
“R” for Russia—but their collaboration never went beyond the drawing board; the joint venture was
officially dissolved in the early 2020s."** COMAC has said that it is moving ahead on its own, but as
China’s relations with the West worsen, the company is encountering difficulty attracting Western
suppliers, which would still be essential if the plane were to ever be produced.

Why have China’s aircraft dreams not been realized?"¢ Most importantly, the technology is
incredibly complex, both for individual components as well as for systems integration, the latter

of which requires millions of parts working together seamlessly. The single most difficult challenge
lies in the engine, which itself is based on thousands of patents as well as tacit knowledge gained by
engineering teams over decades. Understanding how the metallurgy of engine blades is affected by
operating at high temperatures in high-altitude conditions, for example, is only captured through
thousands of hours of experimentation, testing, and flight time—data and experience the CJ-1000,
for example, does not have.

Second, unlike both ICE and EV automobiles, where 40 to 50 million vehicles are produced,
sold, and, most significantly, used annually, the global market for planes and their components
is counted annually in the low thousands. This means that development through a method

of incremental progress gained via constant feedback loops during production and use is not
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possible for the commercial aircraft sector. In fact, due to the high risks of air travel, incremental
improvements are unfortunately often acquired through the learning process following crashes.
This kind of learning process is viable for China in the context of social media apps or even EVs, but
a serious accident would be fatal to its dreams of building a competitive airliner.

Third, unlike in pharmaceuticals and EVs, and most other successful industries, China’s aircraft
manufacturing industry is dominated by large SOEs. AVIC emerged out of the People’s Liberation
Army Air Force and is deeply embedded in the military production system. COMAC and AECC are
also part of this system. SOEs, including those with military industry ties, are highly bureaucratic
and have low internal transparency. Moreover, their interaction with foreign companies and experts
is quite rigid.'*” According to interview sources, COMAC has hired several hundred aviation and
aerospace experts from other countries, including the United States, in order to help the company
catch up. But these foreign employees are given very little decisionmaking authority and are even
segregated from their Chinese colleagues. Though foreign-born executives rarely rise to the top of
Chinese companies in general, COMAC and other companies in aviation manufacturing are extreme
in their control of foreign employees.

Fourth, and relatedly, the level of technology sharing between Western and Chinese aviation

firms has been much less than in other industries. Western leaders have fiercely protected their
technology, and as noted above, Chinese airlines have preferred to buy planes from the incumbent
leaders and have not been enthusiastic about switching to domestic alternatives. Beyond the
commercial disincentives for sharing, the U.S. government placed AECC on the U.S. Commerce
Department’s Bureau of Industry and Security (BIS) Entity List in 2020, which makes future legal
technological collaboration even less likely.!*

Finally, the United States and the European Union have an outsized role in regulating the global
aviation industry. Unlike with trade and other areas where multilateral institutions set and enforce
the rules, the U.S. Federal Aviation Administration (FAA) and the European Union Aviation Safety
Agency (EASA) remain the aviation sector’s chief regulators. They are the gold standard for the
certification of aircraft and their major components. Interviews suggest that the FAA and EASA are
skeptical of China’s commercial aircraft quality and safety; if the FAA or EASA do not certify the
C909 and C919 (or recognize the Chinese aviation regulator’s certification), then it would be difficult
for COMAC to sell its planes abroad.' It appears that, to date, the FAA’s and EASA’s positions

are based purely on questions of safety and reliability and are not instruments of protectionist
governments seeking to block COMAC’s products from markets outside China, but this regulatory
hurdle will still be hard for COMAC to meet in the coming years.

The above discussion demonstrates that China’s efforts in aviation manufacturing have yet to pay
off and, moreover, that the chances of changing this outcome any time soon are quite low. At the
same time, China’s frustrations are not hurting the global industry. China has continued to promote
cooperation between COMAC and its foreign suppliers. For example, though it has paused receipt
of Boeing planes as a result of recent crashes and the ongoing trade dispute with the United States,
it has increased its orders of planes from Airbus. Industry sources also expect China to eventually
renew purchases of Boeing aircraft because of continuing market needs and the fact that China does
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not want to be dependent on a single supplier. There is no chance that domestic Chinese suppliers
will be able to meet Chinese demand for aircraft in the foreseeable future, which is why this report
categorizes this sector as a “conforming failure.”

There are several ways this outcome could potentially change, but none of them are likely. Chinese
authorities could provide more subsidies to COMAC and others in the supply chain in the hope

of achieving new breakthroughs, but this would likely yield continued slow, plodding progress. If
Chinese authorities were to suddenly open the industry up to private players and invite the likes

of Huawei, Alibaba, or others to become plane manufacturers, they would theoretically be more
attuned to markets and quality. However, planes are a world away from e-commerce, mobile
phones, telecom equipment, and even EVs. The incremental learning model these firms are familiar
with in their own industries would not necessarily translate easily into commercial aviation.

Alternatively, China could ramp up protectionism even further, blocking both Boeing and

Airbus from its market. But it cannot replace something with nothing, and COMAC is still very

far from being able to ramp up production. Moreover, if China took such a protectionist step,

one would expect U.S. and EU authorities to restrict sales of major components for the C919,
including the engine and avionics. This would immediately lead to a halt of the plane’s production
and operations.

Given the problems facing China’s aviation innovation ecosystem
and the structure of the global industry, the status of China’s
aviation sector as a “conforming failure” is likely to endure.

The final source of change would be a disruptive technological breakthrough, such as occurred
with electrification in autos. There are efforts around the world, including in China, to move
toward batteries and electric motors for small jets, but the physics of flying make this solution
impractical to apply to larger commercial aircraft. There are also efforts related to “flying taxis”
and the “low-altitude economy” in China and elsewhere. However, while initiatives have shown
some technical progress, they are still many years away from commercialization, and even then,
they would not be an option for long-distance travel. Given the problems facing China’s aviation
innovation ecosystem and the structure of the global industry, the status of China’s aviation sector
as a “conforming failure” is likely to endure.

Disruptive Failure: Advanced Semiconductors

The center of China’s high-tech drive is most certainly the semiconductor industry. This industry’s
development is foundational for almost every other sector, from autos to medical devices to Al.

In its early years, the semiconductor industry was primarily centered around fully integrated
companies that both designed and manufactured their own chips. But since the 1990s, the

sector has been radically restructured through fragmentation and specialization. At the heart

of this shift has been the emergence of “pure-play foundries” or “fabs,” companies that provide
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contract manufacturing services for firms that design chips. Upstream in the production chain,
there are firms that specialize in making the equipment and software tools that fabs then use, and
downstream there are testing and packaging firms that assemble the final chipsets together for
shipment to end users for mobile phones, autos, home appliances, and many other industries.

The result of this transformation is that the semiconductor industry has become geographically
dispersed and that cross-country collaboration has become integral to the industry’s operations and
identity. No country or company is an island unto itself.'>

It is in this more globalized sector that China, for both economic and national security reasons, has
tried to become more influential. Although China has invested more resources and policy support
for advanced-node semiconductors than just about any other sector, and has made substantial
progress over the last decade, this report characterizes the outcome as a “disruptive failure.” In
absolute terms, China has made gains, but it is still far behind the United States and others in the
most important areas of the industry. Moreover, China’s activities have been quite disruptive, both
due to its extensive industrial policy support and because of actions taken by the United States,
China, and others aimed at protecting their own economic security."

China issued its first industrial policy on semiconductors in 1994. Adopting the same strategy that
it had used for automobiles and commercial aircraft, it created several large SOEs—such as the
Semiconductor Manufacturing International Corporation (SMIC)—to act as national champions

for this strategic sector. The country invited leading firms from around the world to open fabs in
China, including SK Hynix (2006), the Taiwan Semiconductor Manufacturing Company (TSMC)
(2007), Intel (2010), and Samsung (2019). China also encouraged collaboration between the
Chinese SOEs and foreign leaders through joint ventures and other arrangements. But all of these
efforts have generated little in the way of success. The joint ventures, for example, entrenched the
dependence of Chinese partners on foreign companies and resulted in minimal technology transfer
or upgrading. Moreover, the SOEs made limited progress on their own. Analyses conducted in the
2010s found very little positive results from China’s efforts.!*?

China shifted gears dramatically in 2014 when it launched a National Integrated Circuit Industry
Investment Fund, or “Big Fund,” which over the subsequent decade invested over $140 billion in
promoting the development of stand-alone domestic firms and capacity in every segment of the
semiconductor value chain (see Figure 4.3). Intensive support has gone to talent recruitment, R&D,
design, equipment and tools, manufacturing, and downstream applications of semiconductors.'*®

In mid-2024, the Chinese government announced a third round of funding totaling $47.5 billion,
which was supposed to focus on addressing some of the largest weaknesses of the country’s
semiconductor industry, including in manufacturing tools, equipment, and graphics processing
unit (GPU) chips used in Al. One component of this approach has been to encourage mergers and
acquisitions in order to consolidate capabilities in the most effective organizations.">*
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Figure 4.3: Semiconductor Industrial Policy Spending, 2014-2023 (USD, billions)
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Source: Raj Varadarajan et al., Emerging Resilience in the Semiconductor Supply Chain (Boston: Boston Consulting Group and
Semiconductor Industry Association, May 2024), https://www.semiconductors.org/wp-content/uploads/2024/05/Report_Emerging-
Resilience-in-the-Semiconductor-Supply-Chain.pdf.

A critical context to understanding the Chinese semiconductor sector is the dramatic expansion of
export controls over this same period, led by the United States but also incorporating restrictions
from elsewhere, most importantly, the Netherlands and Japan. As China has ramped up efforts to
achieve greater domestic capabilities and to reduce its reliance on suppliers from the United States
and others, the United States has simultaneously expanded restrictions on technology sharing. It
originally targeted a small number of companies, placing them on the BIS Entity List or imposing
other restrictions, but in October 2022, U.S. efforts shifted dramatically, imposing restrictions

on providing the most advanced semiconductors and manufacturing equipment used to make
such chips. The United States asserted extraterritorial jurisdiction by simultaneously requiring
companies in other countries that use U.S. technologies in their own products, most importantly
semiconductor equipment manufacturers in the Netherlands (ASML) and Japan (Tokyo Electron),
to similarly desist in sharing their most advanced semiconductor technology with China. The

rules were augmented by closing some gaps in coverage and adding some new elements in late
2023 and late 2024. These restrictions have not been absolutely comprehensive and airtight, but
they have created much higher hurdles for China to make progress in the sector than would have
otherwise been present.'

The full balance sheet of China’s trajectory in the semiconductor
sector is not simple, with successes, setbacks, and outright failures.

The full balance sheet of China’s trajectory in the semiconductor sector is not simple, with
successes, setbacks, and outright failures. Those who emphasize progress focus on absolute
improvements in Chinese capabilities, even in the face of significant restrictions.”*® However, this
report sides with those who highlight ongoing struggles within the industry and on the continuing
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gap between China and other major players across many elements of the industry, particularly at
the leading edge.

There have been improvements within the sector. For example, in the case of manufacturing,

SMIC has raised its capabilities significantly. As of mid-2025, it accounted for 6 percent of all fab
production, putting it third globally behind TSMC and Samsung (see Figure 4.4). However, SMIC

is still at least two to three generations behind TSMC, according to analysts. Moreover, SMIC’s

yield rate—the proportion of chips produced on a wafer that are functional—is reportedly 20 to

40 percent, whereas the rate for TSMC is 90 percent, a massive gap. SMIC’s inability to access the
most advanced lithography machines means that it will not be able to manufacture chips smaller
than 7 nanometers (nm), indicating that the distance between it and the world’s leaders may in fact
expand in the coming years. SMIC and another Chinese fab, Huahong, are more competitive in less

Figure 4.4 Global Foundry Market Shares
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Source: “Global Pure Foundry Market Share: Quarterly,” Counterpoint, October 25, 2025, https://counterpointresearch.com/en/
insights/global-semiconductor-foundry-market-share.

advanced “legacy” chips—28 nm and higher—where their market share has risen substantially."*”
While legacy chips occupy a large share of the overall semiconductor industry, a lead there still
leaves Chinese companies behind their foreign counterparts and industry leaders.
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Figure 4.5: Regional Share of Semiconductor Shipments by Company HQ
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Source: Sarah Ravi, 2025 SIA Factbook (Washington, DC: SIA, May 27, 2025), https://www.semiconductors.org/
resources/2025-sia-factbook/.

Equally telling as to the state of the Chinese semiconductor sector is data that breaks down the
market share of semiconductor design firms and their global shipments. As Figure 4.5 shows,
U.S.-headquartered companies still account for over 50 percent of all chips produced globally.
China trails dramatically, with only a 4.5 percent market share.*

Figure 4.6: Semiconductor Industry Value Added, 2024
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Note: EDA stands for electronic design automation, DAO stands for design automation optimization, and ATP stands for assembly,
testing, and packaging.

Source: SIA, 2025 State of the U.S. Semiconductor Industry (Washington, DC: SIA, July 2025), https://www.semiconductors.org/
wp-content/uploads/2025/07/SIA-State-of-the-Industry-Report-2025.pdf.

The imbalance in advantage is brought home even more clearly when one delineates the origins
of value added across each of the various segments of the semiconductor industry. As Figure 4.6
demonstrates, China has made significant inroads in materials, fabrication (at least in legacy chips),
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and assembly, packaging, and testing.'” However, in the most advanced and valuable parts of the
industry, China is still substantially behind the United States and others.

A brief look at two segments—memory and GPUs—illustrates how Chinese firms are making progress
but still trailing industry leaders in important ways.

China launched three major memory chip firms in 2016: Fujian Jinhua Integrated Circuit Corp
(JHICC), based in Jinjiang, Fujian Province; Yangtze Memory (YMTC), based in Wuhan, Hubei
Province; and ChangXin Memory Technologies (CMXT), based in Hefei, Anhui Province. The
country’s goal was to peel away market share from the world’s leaders, most notably Samsung, SK
Hynix, and Micron.'®® YMTC has focused its efforts on NAND flash memory, and it has gradually
raised its capabilities such that it can produce “3D NAND,” with over 232 active layers, which brings
it somewhat closer to both Samsung and SK Hynix. YMTC is also known to have innovated with
“hybrid bonding,” connecting the flash memory with the logic chips in a device.’®' CMXT has made
similar kinds of progress in DRAM memory.'¢? Both companies have made these advances in the
context of expanded export controls in the United States, which have limited their access to the
most advanced equipment (and technical support) as well as to overseas markets.

In the case of GPUs, China’s progress has been more halting. A number of startups have appeared in
this segment, but none have been able to present a significant challenge to the world’s clear leader,
U.S.-based Nvidia, which holds over 90 percent of the global market.'s* The most serious recent
entrant into this space is Huawei, whose Ascend series of chips are, in principle, closer in capability
to Nvidia’s chips. However, Huawei is still behind Nvidia in terms of computing power.!s* Alibaba’s
semiconductor subsidiary T-Head is also a credible market entrant, producing 100,000 chips in
2025, though again, at lower computing power relative to Nvidia.'®> Other notable entrants include
Cambricon and Moore Threads. The former, which reportedly has received substantial investment
from the Chinese Academy of Sciences and the second round of China’s national semiconductor
fund, has developed a chip useful for inference but not for training.!®¢ Moore Threads, which was
founded by a former Nvidia employee, received fast-track approval for listing on Shanghai’s Star
Market in December 2025.'” A clear bottleneck for each one of these Al chip designers is production
capacity and quality limits from SMIC and any other domestic fab that might be a suitable producer.
Given their inability to access TSMC, Chinese companies will likely be in a zero-sum fight for a finite
amount of production capacity well into the future.

One could look at China’s extensive efforts and these cases to tell a positive story of progress. This
is the posture a Chinese industry source provided in an interview for this project. He framed it this
way: “In the past, one could not even compare the U.S. and Chinese semiconductor industries. And
now they are comparable. China is x years or x months behind.” And this progress, in my view, is a
direct result of U.S. pressure since 2018, which has forced China to accelerate and expand its efforts
to become more self-sufficient.

While understandable, an equally good case can be made on the other side. Although China is
advancing in absolute terms, as another analyst notes, “it is still dramatically behind the U.S.”'68
This is not only a product of China’s difficulties, but also a function of the United States’ and others’
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continued innovation and forward progress. Although China has expanded R&D in the industry,
U.S. firms on average allocate the equivalent of 17.7 percent of their sales to R&D, compared to

only 9.2 percent for Chinese firms.'s® In the case of Al chips, as China’s firms make progress on
computing power and scale, so will Nvidia, and likely at a faster clip, perhaps leading to a widening
gap between China and the cutting edge. As a result, this report agrees with the conclusion

offered by another long-time analyst of the industry, Jimmy Goodrich, who concludes: “For the
foreseeable future China will likely be a ‘fast-follower,” perennially challenged in keeping pace with
global leaders.”'™

Beyond this relatively negative outlook, it is clear that China’s efforts have been highly disruptive,
not because of new technological breakthroughs but rather due to two other reasons. The first
comprises the national security concerns that underly the arms race in investments and restrictions
by the United States, China, and other countries. These steps have fundamentally shaped the
semiconductor industry’s development, which is leading to major shifts in supply chains,
investment, talent flows, and types of collaboration. The second cause of disruption centers on
China’s expansion of its efforts in materials, legacy chips, and certain product segments, including
memory. As a part of this effort, China has tried to gain market share by selling at prices lower than
foreign competitors.” The country is also in the process of expanding fab capacity in legacy chips
to such an extent that the kind of excess capacity problems witnessed in solar panels and EVs could
occur in semiconductors.””? Occasional bouts of overcapacity are not unusual in semiconductor
production, but China’s investments could exacerbate this problem and make the ultimate process
toward consolidation more difficult.

Conclusion

This analysis demonstrates that although China has made enormous strides toward greater
technological leadership, there is substantial variation within and across industries. This mixed
picture is not just the result of timing, with the country inevitably making up ground in areas in
which it has long trailed competitors. Instead, these differences are likely to persist because of
the features of China’s domestic innovation ecosystem and the distinctive dynamics of the various
industries in which China aims to compete.

Although China has made enormous strides toward greater
technological leadership, there is substantial variation within and
across industries.

China has been more successful in industries with medium-level technological barriers, where
incremental learning is possible and where there are large economies of scale, which allow it to take
advantage of its substantial manufacturing prowess and huge domestic market. These markets are
typified by EVs, as discussed above. By contrast, highly advanced sectors with low economies of
scale, such as commercial aircraft, have been more difficult in which for China to make headway.
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The international context has also been critical. When the global industry is cooperative, technology
sharing has been much more common and has facilitated China’s advancement. This is certainly

the case in pharmaceuticals. In addition, there are some occasions where overseas leaders have
developed new technologies but have not put sufficient resources behind their diffusion. Such
circumstances present an opportunity for China to step in and fill the vacuum. This appears to have
been the case with EVs, where China’s adoption of a leapfrog approach to technological advancement
has presented a massive challenge to the global automobile industry. By contrast, in industries where
the incumbents are highly focused on maintaining their advantages for commercial and security
reasons—such as with semiconductors—the obstacles for China have been more daunting. In others,
such as with commercial aircraft and jet engines, the sector-specific advantages of the incumbent
Western firms mean Chinese producers have no clear path to global competitiveness.

This discussion is important for understanding the mixed trajectory of Chinese industry. It

raises the question of what China’s record of innovation means for its international power,
including its military capabilities and diplomatic influence. This report turns to these issues in the
next two chapters.
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Chapter 5

Progress in Military-Civil Fusion

Ithough the ins and outs of China’s commercial economy, including macroeconomic trends

and global business footprint, are rarely discussed in tandem with analyses of its military,

a key component of China’s international power lies in the close relationship between the
two. Since the mid-2010s, China has increasingly emphasized the need to apply achievements in
commercial technology in support of the country’s military preparedness. Most commonly known
as “military-civil fusion” (MCF), this initiative appears to have been embedded within the broader—
and more ambiguous—initiative “integrated national strategic systems and capabilities” (yitihua
guojiazhanlue tixi he nengli, —{A{UIE R MR R FIRET]), simplified by Chinese military industry
expert Tai Ming Cheung as “national strategic integration.”'”

A high priority under Xi Jinping’s leadership, MCF permeates Chinese policy and official texts and
publications, including appearing in the 2017 constitution of the Chinese Communist Party (CCP). In
addition, it has been the focus of a series of military development documents and has been featured
in China’s five-year plans. In fact, MCF has become a part of the regular policy lexicon in China."™

Since the rise of Xi Jinping, the MCF initiative has drawn enormous international attention,
particularly from Western governments, businesses, policy analysts, and the media.”™ The U.S.
Department of Defense’s annual review of China’s military has included an extended discussion of
MCF in its most recent iterations. Moreover, the U.S. government has added a growing number of
companies to the U.S. Commerce Department’s traditional Bureau of Industry and Security (BIS)
Entity List."” In 2021, other parts of the U.S. government went further, creating two additional
blacklists: the Pentagon’s list of “China Military Companies” with business in the United States
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(the “1260H” list), and the Treasury Department’s “Non-SDN Chinese-Military Industrial Complex
Companies List.”"”” Companies on the 1260H list presently face few substantive restrictions, whereas
American investors cannot buy publicly traded securities of those on the latter list. There is also a
distinct possibility that further restrictions will be placed on interactions with companies on both
lists in the coming years.

Building on this report’s analysis of China’s technological trajectory in general, enhanced with the
discussions on specific sectors, this chapter reviews the origins of MCF and explores the creation

of the MCF policy framework under Xi Jinping. The chapter then offers an analysis of MCF’s
effectiveness, focusing in particular on MCF’s role in shaping how China’s civilian economy supports
the country’s military preparedness. The discussion concludes with an assessment of the broad
policy challenges this poses for the United States and others.

MCF’s Origins, Inspiration, and Obstacles

Although in many ways the logic behind the MCF initiative is clear, there are several surprising elements
given conventional views about China’s political system. First, in view of China’s massive, sprawling
defense industry, one may wonder if such a program is truly necessary. The largest of China’s traditional
defense firms are all state-owned enterprises (SOEs)—among them the China Northern Industries Group
Corporation (Norinco), the China Electronics Technology Group (CETC), the China State Shipbuilding
Corporation (CSSC), the Aviation Industry Corporation of China (AVIC), the China Aerospace Science
and Technology Corporation (CASC), and the China Aerospace Science and Industry Corporation
(CASIC)."™ These companies service much of China’s military needs: Norinco is the country’s largest
weapons manufacturer; CETC makes radar systems and communications equipment; CSSC builds ships
for the PLA Navy; AVIC and its subsidiaries are the primary designers and manufacturers of China’s
military aircraft; and CASC and CASIC, while primarily responsible for the country’s space program, also
manufacture ballistic and cruise missiles.””

In addition, the top executives of defense enterprises are all highly ranked within China’s
political system, while the businesses themselves receive an enormous amount of funding
from the government. Finally, these firms, like other SOEs, are supervised by the State-Owned
Assets Supervision and Administration Commission (SASAC) and the CCP’s Central Discipline
and Inspection Commission, but they operate without any external checks from China’s media,
legislature, or other sources. Conventional wisdom might question what substantial role, if any,
commercially focused companies could play in this space.

MCF, however, is not about these firms. Instead, it focuses on the products, services, capabilities, and
skills of Chinese companies and research organizations that typically focus on the civilian economy,
as they may be able to supplement the traditional defense sector in support of the CCP’s goals.
China’s traditional defense enterprises concentrate on the country’s core combat-related weapons
systems and supporting logistical technologies, the first of China’s three-category military acquisition
system. On the other hand, MCF—including the participating enterprises and organizations—is
primarily focused on the second and third categories: (1) dual-use equipment, or items that have both
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commercial and potential military applications, and (2) standard civilian products that the military
needs for general operations, such as food, clothing, and other supplies.!°

Another surprising element to MCF is that China’s push to more effectively utilize its civilian
technology ecosystem for military purposes, particularly in its early years, grew out of a certain
admiration for the United States’ technological capabilities, the strength of the U.S. defense
industrial base, and the U.S. military’s ability to effectively absorb and apply commercial
developments.'® Representative of early admiration is a 2014 People’s Daily article that emphasizes
how MCF was viewed as a natural extension of market reforms during this period. The article notes
that “integrating military and civilian sectors and promoting military-civil integration are common
practices in market economy countries.”'®? This appreciation was not just about generalities but
also touched on specific aspects of the United States’ defense industrial system. In fact, MCF’s most
direct inspiration is the U.S. concept of civil-military integration, an idea often cited by Chinese
sources in the context of MCF. For example, many Chinese experts cite a 1994 report from the
former U.S. Office of Technology Assessment, Assessing the Potential for Civil-Military Integration,

to bolster their own view on the benefit of China having a similar program.'®* Furthermore, the
2007 edition of China’s Technology Foundations of National Defense discusses the U.S. model of
civil-military integration in depth and then evaluates U.S. programs and agencies such as the
Tactical Response Plan, the Defense Advanced Research Projects Agency, the National Aeronautics
and Space Administration (NASA), the Dual Use Science & Technology Plan, and the Small Business
Innovation Research program, as well as their impact on U.S. military capabilities.’®* More recently,
the State Council’s Development Research Center published a document in 2018 outlining the

role of legislation such as the United States’ Federal Technology Transfer Act of 1986 and the 1996
Federal Acquisition Reform Act in the development of dual-use industries in the United States.'

China’s strong interest in the U.S. approach exists despite massive differences in the countries’
political systems and contrasting approaches to government-business relations. On one hand, with
a very clear boundary between the private sector and government, the United States has a detailed
regulatory and legal system to manage these complex relationships. For example, there are clear
rules restricting the appropriation of intellectual property (IP), including the Federal Acquisition
Regulation and the Defense Federal Acquisition Regulation Supplement, both of which are
periodically updated.’®® In addition, in certain circumstances, the United States can compel industry
support, such as with the Defense Production Act (1950), though in general the private sector and
citizens have significant legal protections. Moreover, there are detailed procedures to manage the
actual engagement that protects both sides, including a system of security clearances and firewalls
within U.S. firms that separate their commercial and military-related activities.

In China, on the other hand, although there are some legal protections for the private sector,
enterprises lack fundamental political and regulatory protections. Beyond the CCP’s role in the
appointment of personnel and investment decisions in SOEs, the country’s Defense Mobilization
Law (2010), National Security Law (2015), National Intelligence Law (2017), and various other
regulations weaken the autonomy of companies by placing national security interests, which
can be very broadly defined, above the interests of companies and the privacy and rights of their
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customers.'¥” Despite this environment, the PLA has been hesitant to work with commercial firms
because of the opposite perception—being unconvinced that private firms are trustworthy enough
to handle sensitive information about China’s military system and its technology needs.

Chinese admiration of the United States is even more surprising given the extensive, and expanding,
domestic criticism of the United States’ insufficient military capabilities, outdated military
procurement system, and an overall sense of growing problems with defense firms. Some analyses
of the United States current defense industry go so far as to suggest that it may be the United States,
not China, that needs substantial reforms to its military industrial base.'s®

Despite the power of the Chinese state and the existence of a regulatory environment which
appears to compel cooperation in certain circumstances, the Chinese state—particularly the
military—has found it surprisingly difficult to utilize the technologies and services made available
through the country’s civilian economy. This is because the PLA and the traditional defense
industry are deeply intertwined and have long been isolated from the rest of society, including
from private enterprises and research organizations. Moreover, compelling the private sector to
provide help during a war or in emergencies is fundamentally different to facilitating long-term
peacetime collaboration and mutually beneficial relationships that support the nurturing of an
entire ecosystem.'®® As a result, achieving MCF has required building regulatory infrastructure and
mechanisms of interaction which previously did not exist.

MCF’s Policy Framework

The goals embodied in MCF, specifically around drawing on the civilian economy for the military’s
benefit, are of long standing, albeit under a variety of names and with changing foci due to various
failures and a general inability of private firms to break into China’s largely self-contained—and often
graft- and corruption-ridden—defense ecosystem.'”° Though the term “military-civil fusion” was first
used at the 17th Party Congress (2007) by then General Secretary Hu Jintao, earlier texts provide
evidence for a similar conceptualization. For example, policy documents during the administrations of
Jiang Zemin (1989-2003) and Hu Jintao (2002-12) regularly mention “civil-military integration” (junmin
jiehe, . R&5 %) and the concept of “embedding defense within the people” (yujunyumin, 8% T E).!

It has really been under Xi Jinping that China has pushed more
fully to institutionalize the goals associated with MCF and to
formalize the concept into a major strategic component of
China’s military modernization.

But it has really been under Xi Jinping that China has pushed more fully to institutionalize the goals

associated with MCF and to formalize the concept into a major strategic component of China’s
military modernization.’> Much of the policy framework—the policy designs, institutions and
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organizations, and initial funding—was put in place from 2013 to 2017. Since then, the primary focus
has been on implementation. This chapter will cover both in turn.

The report of the 3rd Plenum of the 18th Party Congress in November 2013 was the first to highlight
Xi’s new MCF formulation, and major policy documents were rolled out over the next three years
elaborating the goals of MCF, as well as the institutions and funding supporting it."®* China’s 2015
defense white paper offers a more fleshed-out purpose and strategy for MCF: “With stronger policy
support, China will work to establish uniform military and civilian standards for infrastructure, key
technological areas and major industries.” Moreover, the paper highlights areas where the military
can leverage civilian capabilities, such as through “outsourcing logistics support to civilian support
systems” and the “joint building and utilization of military and civilian infrastructure.”®* In a 2017
speech, Xi noted that

... after a long period of development, our country’s economic and technological power
has increased greatly to the point that in several technological areas our country now leads
the world. This provides a solid foundation for strengthening the military through science
and technology, and we are fully capable of doing a better and faster job in integrating
military and civilian technologies.'*

Based on this policy, China has built a large organizational structure to support MCF. In 2016, the
Central Military Commission—chaired by Xi Jinping—created the National Defense Mobilization
Department. Then, in January 2017, Xi created—and made himself head of—the Central Military-Civil
Fusion Development Commission (CMCFDC). Staffed with top officials from across every part of
the relevant bureaucracy, the CMCFDC reports to the Politburo Standing Committee, also headed,
of course, by Xi Jinping, and not to the State Council. The CMCFDC has leading groups (essentially
small committees) which focus on specific areas of work and subsidiary offices in every province
around the country. Other key agencies supporting the implementation of Xi’s policy of MCF
comprise the Military-Civil Integration Promotion Department under the Ministry of Industry and
Information Technology (MIIT) and the Economic and Defense Coordination Department within the
National Development and Reform Commission (NDRC).

These core organizations have overseen the creation of specific systems to facilitate cooperation
among the military, traditional defense enterprises, private companies, and civilian research
organizations unrelated to the PLA. Extensive efforts have focused on supporting both collaborative
research and development (R&D) as well as procurement. For example, the MCF agencies created
certification systems for both R&D and acquisition to which all firms can apply. These systems are
supported by online platforms where firms can see procurement tenders and submit their bids.!*¢

The final piece of the policy framework is funding. In the latter half of the 2010s, Chinese
policymakers oversaw the creation of both a national MCF fund and various provincial funds, much
of which went to support the creation of industrial parks. As Figure 5.1 shows, the establishment

of MCF funds ramped up dramatically starting in 2017, coinciding with the establishment of the
CMCFDC and the release of a policy calling for greater public investment to help promote MCF by
the State Council.**’
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Figure 5.1: Number of Newly Established Military-Civil Fusion Funds by Year

26
24

25
20
15
10

- 0 -
2012 2013 2014 2015 2016 2017 2018 2019 2020

1

Source: Scott Kennedy and Audrey Fritz, “China’s Military-Civil Fusion Funds: Big but Not Necessarily Effective,” Trustee China Hand
(blog), CSIS, October 4, 2019, https://www.csis.org/blogs/trustee-china-hand/chinas-military-civil-fusion-funds-big-not-necessarily-
effective; Elsa B. Kania and Lorand Laskai, Myths and Realities of China’s Military-Civil Fusion Strategy (Washington, DC: Center for

a New American Security (CNAS), January 2021), https://www.cnas.org/publications/reports/myths-and-realities-of-chinas-military-
civil-fusion-strategy; and Tai Ming Cheung and Eric Hagt, “China’s Efforts in Civil-Military Integration, Its Impact on the Development
of China’s Acquisition System, and Implications for the United States,” in Proceedings of the Sixteenth Annual Acquisition Research
Symposium, Wednesday Sessions vol. 1, April 30, 2019, https://dair.nps.edu/handle/123456789/1725.

As Figure 5.2 reveals, the funds were far from evenly distributed geographically, with the largest
number being created in Sichuan Province (11), followed by Beijing (9), Guangdong (6), Hunan (6),
and Shaanxi (6).

Figure 5.2: MCF Fund Distribution by Province
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Source: Kennedy and Fritz, “China’s Military-Civil Fusion Funds”; Kania and Laskai, Myths and Realities; and Cheung and Hagt,
“China’s Efforts in Civil-Military Integration.”

The Power of Innovation | 63


https://www.csis.org/blogs/trustee-china-hand/chinas-military-civil-fusion-funds-big-not-necessarily-effective
https://www.csis.org/blogs/trustee-china-hand/chinas-military-civil-fusion-funds-big-not-necessarily-effective
https://www.cnas.org/publications/reports/myths-and-realities-of-chinas-military-civil-fusion-strategy
https://www.cnas.org/publications/reports/myths-and-realities-of-chinas-military-civil-fusion-strategy
https://dair.nps.edu/handle/123456789/1725

Basic policy formation was thus completed by 2018-19. Since 2020, as noted above, the term MCF
has appeared less often in official documents and Chinese state media. This may be because, as with
the Made in China 2025 initiative, the term MCF drew extensive negative external attention. Another
explanation is that “military-civil fusion,” as originally conceived, no longer adequately captures
every aspect of what China’s leadership hopes to achieve. In either case, the broader phrase of
“national strategic system and capabilities” has become the most common official verbiage to
describe this area.'®

Implementation

With the policy framework in place, the focus of MCF since 2020 has been on implementation.
However, given the short duration of the policy and the high degree of opacity of China’s policy
process—and of the defense realm in particular—any evaluation of MCF’s performance record must
necessarily be tentative and cautious.

Using the broad metrics publicly available, it is difficult to conclude whether MCF has been a
resounding success, or even if it has made a major difference in China’s military capabilities.
Chinese authorities themselves have not publicly provided a clear evaluation of MCF. China’s own
experts have used terms such as “MCF level” (junmin ronghe chengdu, 7 REl &%) and “MCF
depth” (junmin ronghe shendu, Rl & 7RE) as yardsticks to measure the level of progress in
integrating the civilian and defense economies in various spheres, but neither a clear explanation of
the strategy’s components nor any systematic data on its implementation have ever been offered.'”®
Moreover, a higher fusion level would not necessarily translate into greater defense capabilities.
Hence, “MCF level” and “MCF depth” are even less meaningful than the ambiguous “science and
technology contribution rate” discussed in Chapter 3, which is meant to measure technology’s
effect on the country’s economic growth.

Chinese officials occasionally point to the establishment of MCF-related funds and programs as
evidence for the initiative’s development, but rarely if ever do they discuss any concrete outcomes.
Equally important, collectively, MCF-related funds do not add up to very much compared to

other government spending priorities. As Figure 5.3 illustrates, the total size of MCF-related funds
between 2010 and 2024—-$105.8 billion—comprises a tiny fraction of China’s military spending
(whether unofficial estimates or the official figure, $3.2 trillion and $2.4 trillion, respectively),

the more conventional government guidance funds ($1.1 trillion), or even the market cap of the
country’s stock markets ($576.6 billion). Even a single company, Huawei—one of China’s largest
tech companies—expended far more in R&D ($205.9 billion) over the period than all MCF-related
funds combined.

Another important point to consider when examining MCF’s implementation is that the policy
appears primarily focused on the second and third categories of China’s three-pronged military
acquisition system: (1) developing the potential military applications of dual-use technologies
originally designed for civilian use, and (2) making standard commercial products available to
military customers. MCF-related activities do not appear to target the first prong, China’s core
military equipment—by far the largest category of military acquisition category. According to
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analyses by the U.S. government and independent scholars, China’s military capabilities have
improved dramatically over the past two decades.?’° The vast majority of this progress within the
most consequential parts of China’s military likely originates “in-house,” that is, out of work by
China’s traditional defense enterprises and not from MCF-related funding or activities.

Figure 5.3: China’s Minimal MCF-Related Funding
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Source: Aggregated from various public, private, and think tank estimates.

Sector-Specific Contributions

Although MCF’s effect on China’s overall defense modernization drive has likely been supplemental,
it is possible to identify specific areas where collaboration among the military, defense enterprises,
research organizations, and commercial companies has generated meaningful results, including
strengthening specific elements of China’s capabilities which could be valuable in combat,
espionage, logistics, and other spheres. As noted previously, the discontinued use of “MCF” in
official lexicon means that it is challenging to identify MCF-related activities. As a result, the below
examples are highlighted because they appear to reflect the broader trend toward the collaboration
that MCF is seeking to foster. Whether these instances are officially recognized as part of the

wider MCF initiative seems less significant than their value in facilitating an understanding of

the larger policy.

RESEARCH

China has several hundred national “state key” labs throughout the country. They work on every
imaginable area of science and technology and have enormous resources at their disposal. Much
of the labs’ work is for civilian purposes, but certain research areas have high potential for military
applications, including the life sciences, chemistry, physics, quantum, and Al. In many instances,
state key labs collaborate with nearby universities and civilian companies.?”!

In addition to the state key lab system, a new class of labs involved in research that supports MCF’s
goals is also emerging. The Shenzhen-based Peng Cheng Lab (PCL) is one example. Co-founded in
2018 by the Shenzhen and Guangdong governments, PCL primarily focuses on Al and cybersecurity,
both of which have extensive potential military applications.?*> When the organization was placed
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on the BIS Entity List in January 2025, the notice said that PCL was included among a group of
organizations that likely assisted China in developing hypersonic weapons and flight.2%

According to public records, PCL has had a wide variety of research partners, including many
participants in China’s military defense sector as well as numerous private companies. PCL’s Al
compute cluster “Cloud Brain II,” for example, is reportedly powered by Huawei chips and has
trained large language models (LLMs) for Huawei and other private Chinese technology firms,
including Zhiyuan, Baidu, and Deepseek.?** PCL’s research subdivisions also include the Control and
Network Basic Research Laboratory, which studies defense and resilience for satellite constellations
in “uncertain environments” caused by “interference” or “attack.”?*> Additionally, PCL’s other
strategic partners have included organizations with explicit ties to China’s defense industrial

base, such as the National University of Defense Technology, the Key Laboratories of Science and
Technology on National Defense, and the State Key Laboratory of Information Security (which is
under the Chinese Academy of Sciences Institute of Information Engineering). More concretely,
PCL hosts “cyber ranges,” which provide virtual simulations, among other uses, for cybersecurity
training, potentially including offensive cyberattacks.?°¢

Al APPLICATIONS

As noted above, one element of the MCF initiative has been creating mechanisms to facilitate
companies’ bids for contracts with the PLA and related organizations. The PLA uses platforms such
as PLA Procurement Net (jundui caigouwang, ZERARIEIMN) to issue bids and announce results. It
likely was from such a platform that researchers at Georgetown University’s Center for Security and
Emerging Technology (CSET) created a database of almost 3,000 Al-related contracts awarded by
the PLA in 2023 and 2024.2°" The CSET team found that 11 of the top 15 successful bidders were SOEs
and other organizations who regularly engage with the PLA, such as CETC and Norinco. However,
they also found that over 70 percent of companies that won two or more Al-related contacts were
typical commercial Al companies, with top firms being iFlyTek Digital (20 contracts), PIESAT

(18), NovaSky (15), JOUAV (12), and Nanjing Huage Information Technology (11). The commercial
contracts comprised Al model assessment, surveillance, drone simulations, drone control, and
many other applications.

SPACE

Most of the technologies China uses in space were developed by the Chinese defense industry,
one of the most prominent being the Beidou Navigation System (BDS), a global satellite network
used for positioning, navigation, and timing services. Jointly created by the China National Space
Administration and the Chinese Academy of Space Technology, BDS was meant to serve as an
alternative to the U.S. Global Positioning System (GPS) in the wake of the First Iraq War.2°¢ BDS,
which has over 50 satellites within its network, has both civil and military applications.?*

Some space-related technologies in China are emerging from the private sector. In particular,
following the 2020 Russian invasion of Ukraine and the subsequent rapid deployment of SpaceX’s
Starlink satellites in 2023 and 2024, several Chinese organizations have begun launching large
constellations of low Earth orbit (LEO) satellites to compete with the Starlink system. The Xingwang
system is being developed specifically for military uses by China SatNet, while several private
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companies, Qianfan and Landspace, are developing commercial versions with at least 10,000
satellites in each constellation. Overall, Chinese firms aim to launch nearly 40,000 satellites into
LEO as part of three mega-constellations.?® Though these efforts are encountering a variety of
obstacles (including space debris left from failed missions), they may eventually succeed, and if they
do, these systems could very well have dual-use capabilities and be available to China’s military.?"

Chinese companies have also recently started to develop reusable rockets. Landspace, iSpace, CAS
Space, and Deep Blue Aerospace are following in the footsteps of private Western companies in this
field, such as SpaceX, Blue Origin, Rocket Lab, Relativity Space, Stoke Space, and Virgin Galactic.??
In December 2025, Landspace launched the Zhuque-3, which achieved some milestones during a
notable trial before then exploding.?*® These private Chinese firms could eventually provide services
to the PLA as SpaceX is doing for NASA.**

Chinese institutions with strong ties to the PLA are carrying out
research on Al use cases in space, including big data-driven
decisionmaking, cybersecurity, and satellite resilience.

China’s private sector supports military space applications in other ways as well. For example,
Chinese institutions with strong ties to the PLA are carrying out research on Al use cases in space,
including big data-driven decisionmaking, cybersecurity, and satellite resilience.?® Zhijiang Lab
(ZJL), for instance, has played host to interactions between the Chinese big tech firm Alibaba

and the MCF-involved space firm ADA Space. Z]JL is jointly funded by the Zhejiang provincial
government, Zhejiang University, and the Alibaba Group, and its director was the cofounder

of Alibaba Cloud and the former chief technology officer of Alibaba.¢ In 2018, ADA Space was
founded via explicit MCF support under the Sichuan Military-Civil Integration Satellite and
Application Industry Innovation Project, and in the same year launched the Tian Fu Military
Integration-1 satellite.” In May 2025, ZJL. and ADA Space launched 12 satellites as part of the latter’s
“Star-Compute Plan” using rockets constructed by CASC; each satellite carried Al compute and
remote sensing payloads.?® Other non-state tech companies have signed cooperation agreements
with ADA Space, including Huawei, iSoftStone, and Ucap.??

NUCLEAR FUSION

China’s nuclear fusion program is characterized by a centralized group of state-aligned firms

and research labs working alongside a dynamic private industry which also receives significant
government support. Housed at the Hefei Institute of Physical Sciences in the capital of Anhui
Province, the government-funded Institute of Plasma Physics (ASIPP) developed the Experimental
Advanced Superconducting Tokamak in 2006, the first fully superconducting tokamak worldwide.
(A tokamak is used to create nuclear fusion using a combination of magnetic fields.) In November
2025, ASIPP officially revealed its plan to develop a next-generation fusion facility, the Burning
Plasma Experimental Superconducting Tokamak.?°
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China’s Academy of Engineering Physics—the main institution responsible for the research,
development, and testing of nuclear weapons—has taken a leading role in nuclear fusion research
as well, focusing on other pathways to fusion, such as laser and pulsed-power Z-pinch inertial
confinement.?” The academy is also collaborating with institutions such as ASIPP and the
Southwestern Institute of Physics on their fusion research.??? Such collaboration is not necessarily
surprising given that fusion reactions are applicable for both civilian and military use cases.?*

Private fusion-focused companies such as Xi’an Startorus Fusion and Neo Fusion have received
direct state support; Xi’an Startorus received support from the Shaanxi provincial and Xi’an
municipal governments, and Neo Fusion received support from the Anhui provincial and Hefei
municipal governments.??* China reportedly led equity investments in fusion worldwide in 2023,
with much of the funding going to private firms.?? This kind of dual-track approach to technology—
state-backed SOEs and research institutions working alongside private firms focused on eventual
commercialization—is an outgrowth of MCF. Once commercialized, nuclear fusion has the potential
to confer enormous commercial value, improve China’s economic security posture by reducing
the country’s dependence on imported energy, and even potentially yield further direct military
benefits, such as with nuclear weapons development.

Conclusion

Military-civil fusion is highly emblematic of China’s current direction, in which technological
progress is being harnessed for both economic benefits and national security advantages.
Furthermore, MCF has the imprimatur of China’s top political leadership and is supported by a
complex institutional infrastructure. Although direct state funding has been limited, the policy
has been more about matchmaking than financing. This initiative would not have made sense in
1985, or even in 2000, but it makes sense in 2026, in an era when Chinese companies and research
organizations are making rapid technological progress.

The vast majority of the credit for China’s impressive military modernization should go to the
country’s traditional defense industry, but the cases discussed above reveal that MCF is making a
difference in a range of areas, including Al, space, drones, and energy. At the same time, despite a
tradition of deep intervention by the state in China’s economy, the MCF initiative has yet to solve the
problem of limited trust between the PLA and normal commercial firms, which continues to be an
impediment to greater contributions.

If those obstacles can be overcome, there are many other industries where MCF could make a
more sizeable impact in the future. For example, China’s civilian shipbuilding industry is already
closely connected, both physically and through various relationships, with military shipbuilders.??
China’s military drones are produced by traditional defense enterprises, such as AVIC, CASIC, and
Norinco.?”” Yet commercial drones could have potential military benefits, ranging from surveillance
to carrying weapons. Shenzhen-based DJI, the world’s dominant commercial drone producer,

has vehemently denied allegations that it supports its devices being used for military purposes.??
In 2025, the company sued the U.S. government (and lost) for being designated as a PLA-related
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firm.?» Yet even without the company’s active cooperation, militaries worldwide have been able to
modify DJI drones for military purposes.*°

EVs also have potential military value because of their quiet motors and because using batteries
for energy storage could minimize refueling logistics in certain situations.?! In January 2025, the
Pentagon added the world’s largest EV battery maker, CATL, along with several other companies,
to its list of 1260H PLA-related firms, and as of early 2026, it reportedly was poised to add leading
EV producer BYD and others (among them Alibaba).**? There does not appear to be much publicly
available information definitively showing such collaboration or any substantial results which may
have come from it, but it would not be surprising for this to become an area of MCF focus.?**

The qualified success of the MCF initiative presents the United States and other Western
governments with three policy challenges. The first is to develop a clear and consistent rationale
for why companies that do business with the PLA should face restrictions by the United States,
what these restrictions should be, and how they should be managed internally within the U.S.
government and in relation to like-minded countries. Should the bar be set at firms that provide
weapons systems or dual-use technologies, or should the scope be even broader? Currently,

the United States has three separate lists managed by the Commerce, Defense, and Treasury
Departments, with different foci, standards, and tempos. To what extent should the United States
seek to unify these lists or at least expand coordination of their administration?

The second set of questions concerns potential rationales to set limits on expansion of these
restrictions or how they are applied to different kinds of companies developing different kinds of
technologies. For example, improving China’s ability to develop hypersonic missiles is significantly
different from facilitating the sale of vaccines which are used to protect the health of military
personnel. Relatedly, given that some companies involved in MCF may have multiple business lines,
it is worth considering whether a Chinese company’s ties with the PLA in one area of business should
disqualify the company from having any commercial interactions with the United States in unrelated
non-defense business domains. The United States itself expects other countries to differentiate
between the defense- and commercial-oriented subsidiaries of American companies. Also, another
rationale for maintaining ties with commercial firms that have some PLA ties could be, ironically, to
reduce the PLA’s confidence in the trustworthiness of these companies for further collaboration.

The last policy issue is the extent to which U.S. policymakers, impressed by China’s rapid
technological progress and by the supposedly close ties between Chinese industry and the PLA,
may want to use the MCF as a model for defense industry reforms at home. Although MCF itself, at
least in its early years, was partly inspired by the perception of a successful partnership between
U.S. industry and the U.S. military, the question now is whether the learning process should go in
the other direction. The United States might consider creating more “patriotic capital” and blurring
the lines between firms and the military, but it is worth evaluating the potential benefits and risks.
This is particularly worth analyzing at a moment when China’s political leadership has instituted a
widescale purge throughout the PLA, ostensibly for endemic corruption.?*
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The difficulties of determining how to most appropriately impose restrictions on China, under
what circumstances one might loosen such restrictions, and how to facilitate the United States’ own
advancement are questions that are also relevant to the world of technology standards. However,
the starting point of that policy space (international cooperation) makes it a valuable contrast

to the discussion of MCF offered here. It is to the discussion of technological standards that this
report next turns.
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Chapter 6

The Power of Standards

Why Focus on Technical Standards?

There are a range of economic diplomacy issues beyond the realms of military and defense where
one could evaluate the extent to which China’s growing technology capabilities translate into greater
international power and influence. As China makes progress in green technologies, for example,

it could have a greater foundation to shape how the world tackles climate change. Similarly, as

the country’s capabilities grow in infrastructure and healthcare, it gives China a stronger basis to
become more involved in international development assistance and public health. These and other
areas provide valuable windows into the linkage between capabilities and influence.

As insightful as investigations into the areas of the environment and healthcare would be, this

study has chosen to focus on the world of technical standards. Although, as discussed in Chapter

4, China is still highly dependent on foreign suppliers for the most advanced semiconductors

and semiconductor manufacturing equipment, the country has made enormous progress

in information and communications technologies (ICT) more broadly. Chinese enterprises

have gone from assembling electronics and telecommunications products to being original
equipment manufacturers, designers, and developers of underlying technologies. This is reflected
in the growth of invention patents, licensing royalties, and highly visible breakthroughs in
telecommunications equipment, mobile phones, Al applications, and large language models (LLMs).

If technological prowess matters for international power and influence, it should be visible in
the world of technology standards. Although quite arcane and often slow-moving, standards
are surprisingly important and more controversial than one might expect. As researcher John
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Seaman writes, standards “are documents that define requirements, specifications, guidelines

or characteristics that can be applied to materials, products, processes and services to ensure
that they are fit for purpose.”?5 Standards—which normally set requirements for quality, safety,
operational design, or interoperability—are typically voluntary and set through processes that

are transparent, multistakeholder, and consensus-based. Though standards are intended to be
public goods that spur innovation and benefit society as a whole, standards have been highly
contested in ICT in particular for two reasons. First, shaping technology standards in ICT can be
disproportionately valuable to the contributors when the standard includes their own intellectual
property (IP) or aligns with their own products and business plans. And second, widely dispersed
digital technologies create potential national security risks, a challenge that has expanded with the
advancement of mobile communications, the internet, and the Internet of Things (IoT).*¢

The cooperative benefits, competitive value, and national security risks associated with technology
standards have not been lost on Chinese companies or the Chinese government. In fact, both

have actively participated in the international standards system for almost three decades, with
their attention and efforts growing over time. China’s mounting involvement has drawn sustained
attention from Western scholars and policymakers. On the one hand, there is substantial concern
that China is increasingly dominating standards development organizations (SDOs) and, in the
process, undermining SDOs’ traditional operating norms, pushing Chinese technology on the
world, and promoting rules that support authoritarian views about information and data.?” On the
other hand, some observers, while recognizing growing Chinese activism and efforts to achieve
these goals, believe the existing standards system has been sufficiently robust so far to effectively
blunt China’s more disruptive aims.?® Not surprisingly, evaluations of China’s effectiveness have
translated into different opinions about how the United States and others should best respond, with
attention paid alternatively to either limiting Chinese involvement or expanding Western activism.

To understand these issues, this chapter begins by tracing China’s initial interest in standards, the
evolution of its policy framework, and the development of its domestic standards system. The
discussion then turns to examining China’s involvement in international technical standards setting,
with particular attention to its level of participation in important ICT-related SDOs. This provides

a basis for determining China’s actual level of influence, both materially in terms of proposals
adopted and normatively in terms of how SDOs operate and the impact of international rules
related to information and data security. The chapter examines broader trends as well as specific
controversial cases that shed light on the supposed disruptiveness of Chinese activism and the role
of Western policy. The chapter concludes with a brief look to the future, with an eye toward the
implications for U.S. policy options.

The Evolution of Chinese Policy, Institutions, and Practice

China’s strong interest in technology standards began in the 1990s. The People’s Republic of China
(PRC) joined the International Organization for Standardization (ISO) in 1978 and then began

the process of aligning its own domestic standards with international ones. However, it was not
until the late 1990s, as the country began to court overseas investment and become connected to
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international supply chains, that it saw standards as a strategic area of activity. China’s experience
of having to pay high royalties to use second-generation (2G) wireless technologies developed

in Europe and the United States and to assemble and sell DVD players, most of the IP for which
was owned by Japanese firms, left the impression that standards were not just about facilitating
cooperation but also about achieving technological leadership and expanding a country’s share
of the income from global value chains. In reaction to this experience, Chinese companies tried
to develop alternative standards and products to DVDs in the late 1990s and to Wi-Fi in the early
2000s. Failure in both instances generated an internal debate in China not only about standards
but also about technology policy more generally. Techno-globalists—from both industry and
government—argued that China should pursue a strategy of integration and, at least for the time
being, rely on technologies (and standards) from advanced economies. Techno-nationalists, in
contrast, concluded that China should invest more in the research and development (R&D) of
underlying technologies to give the country a greater chance to successfully shape international
standards, which would allow Chinese industry to monetize IP and obtain a higher share of the
value chain in ICT products.?*®

Since the early 2000s, and particularly under Xi Jinping’s leadership, techno-nationalists have
dominated the formal policy debate. Yet the varying capabilities and business interests of different
elements of Chinese industry and the differing responsibilities for various parts of the bureaucracy
have meant that the issue of how to approach technical standards has never been fully resolved.

Xi Jinping sees technology standards as an important source of
China’s international power. He went so far as to state in 2018 that
China should lead “the reform of the global governance system.”

Based on his speeches and statements, Xi Jinping sees technology standards as an important
source of China’s international power.?° He went so far as to state in 2018 that China should

lead “the reform of the global governance system.”?*! Former Premier Li Kegiang (2013-23)

shared a similar sentiment, stating in 2016 that “standardization is a reflection of a country’s

core competitiveness and overall strength.”?*> The year prior, the State Council launched a plan

to reform China’s standardization system and strategy, indicating broader agreement as to the
importance of standards in policy and government.?* The initial result was the 2017 issuance of a
“Standardization Law,” which explained the importance of standards and codified the formulation
and implementation processes for standards.?**

The solidification of China’s approach came in 2021, when the country issued a comprehensive
national standards strategy that stressed the linkages among technological innovation, standards,
and China’s international influence. The strategy called for greater attention to updating China’s
standards system, emphasized the significance of patents, and stressed the varying roles of industry
standards groups and consortia. It also called on China to synchronize 85 percent of its domestic
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national standards to parallel international standards in order for China to avoid being isolated.
Known as “Standards 2035,” the plan set out its ultimate goal for that year:

By 2035, a more robust, advanced, and internationally compatible standards system will

be in place, and a more comprehensive standardization management system with Chinese
characteristics will be established. A standardization work framework driven by the market,
guided by the government, led by enterprises, involving society, and characterized by
openness and integration will be fully formed.?*®

Although there has been substantial institutional and policy development since the launch of

the 2015 standardization reform plan, there has also been a high degree of continuity both in

the overall orientation and in the processes for standards development and regulation. This is

still a hybrid system in China, with leadership provided by the state but highly dependent on the
active participation of industry and technical experts. Sitting at the apex of day-to-day work is the
Standardization Administration of China (SAC), which sits under the State Administration of Market
Regulation (SAMR). SAC oversees all of China’s technical committees and related working groups
in coordination with the relevant functional bureaucracies, such as the Ministry of Industry and
Information Technology (MIIT). The most authoritative standards are “national standards,” which
can be mandatory or voluntary. China also allows for the separate creation of voluntary standards
developed by local governments, industry associations, and enterprises, with participants coming
from government, industry, academia, and research organizations.?*¢ As Table 6.1 illustrates, China
has set a rapid pace for the development of national standards.

Table 6.1: National Technical Standards in China, Select Years

2005 2010 2015 2020 2021 2022 2023

DOMESTIC STANDARDS

Total in Effect 1,320 2,860 1,931 2,252 2,815 2,266 2,902
Formulated 690 2,123 1,330 2,584 1,900 1,382 1,708
Revised 630 737 601 668 915 884 1,194

ADOPTED INTERNATIONAL STANDARDS

Total 711 n/a 500 568 876 792 999
Identical 417 n/a 283 245 521 379 543
Modified 220 n/a 171 323 355 413 456
Non-equipment 74 - 46 - - - -

Source: National Bureau of Statistics, China Statistical Yearbook on Science and Technology 2024 (Beijing: China Statistics Press,
November 2024), 216, https://www.stats.gov.cn/sj/ndsj/2024/indexeh.htm.

The mirroring of China’s standards system with that of the international system is intentional.
Many domestic technical committees have purposefully adopted an equivalent substantive focus
to their international counterparts at the ISO and other international standards bodies, such as
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the International Telecommunication Union (ITU). This provides the basis for China’s ability to
determine how aligned its domestic standards are with international ones. The reported data
in Table 6.1 indicate, however, that China was still far short of its goal of having 85 percent of its
standards aligned with international equivalents as of 2024.

Chinese Participation in International Technical Standards
Bodies

Since the late 1990s, Chinese participation in international technical standards development has
risen substantially. This applies to: (1) treaty-based organizations, such as the ITU; (2) non-state
organizations whose participants are “national bodies” of the country members, such as the ISO
and International Electrotechnical Commission (IEC); and (3) other private organizations, such

as industry consortia and other non-profit groups, whose members are private organizations or
individuals. Experts from industry and research organizations participate in all three kinds of SDOs,
but they clearly have a greater say in groups like the ISO and industry consortia. Some sources
interviewed for this project held that the governance norms for treaty-based organizations, such as
the ITU, were weaker and more vulnerable to the influence of powerful members. These sources
believe that the UN system allows its largest members, such as China, to have more influence than
other participants, whereas the other organizations are more independent and have more robust
governance norms less subject to the preferences of individual members.

Broadly speaking, several things are striking about Chinese participation. First, some developments
clearly fit the general narrative of a concerted and well-organized increase in Chinese participation
in the development of international standards. The number of Chinese participants has increased
substantially in many international SDOs. In fact, representatives of Chinese organizations comprise
the largest share of members and meeting participants in some SDOs. In addition, representatives
of Chinese institutions are increasingly occupying positions of leadership within standards-setting
bodies, originally at the working level and now more recently in top leadership positions at SDOs.
Moreover, there is clear evidence, provided by interview sources and reported by others, that
Chinese participants from different organizations coordinate their positions, commonly in the case
of leadership selection but also occasionally with respect to substantive issues as well.

At the same time, several unexpected trends in Chinese participation complicate the picture

of a unified, top-down approach. Perhaps the most visible of these shifts concerns the types of
individuals representing Chinese organizations. Originally, the most highly ranked officials and
engineers from China attended as a reflection of their seniority. However, because of their weak
language skills, and because all international standards organizations operate in English, these
older individuals were typically unable to contribute significantly and were able to influence even
less. Increasingly, younger engineers, with better English and more overseas experience, have
been tapped to participate. In addition, Chinese companies have increasingly hired away senior
standards experts from Western technology companies to lead their international activities. As a
result, it has become impossible to use ethnicity to identify who works for Chinese companies.

The Power of Innovation | 75



In addition, China’s national standards bodies are composed not only of Chinese citizens who
work for the government and domestic enterprises, but also often Chinese citizens who work for
multinational companies. This third group gains membership in SDOs based on their technical
knowledge, and it is understood that they are likely to promote ideas aligned with their companies’
interests, not just with China’s. Although this mixed composition of membership is common
throughout the world, it is somewhat surprising to find it occurring in China.

Finally, there is an increasingly wide diversity of Chinese companies that participate in international
standards activities. In the 2000s, at least in the ICT space, most participating companies were
either Huawei or state-owned enterprises (SOEs), such as China Mobile and ZTE. More recently,
it has become common to see representatives from privately owned companies such as Alibaba,
Tencent, Xiaomi, Oppo, Vivo, and others. This shift signals the existence of a deeper pool of
companies engaging in extensive R&D and thus being capable of substantive contributions to
international standards. Moreover, the list of specific Chinese companies becoming involved in
SDOs in the area of ICT reveals that there are growing numbers of Chinese device makers whose
interests tilt toward having global standards for products that can be sold around the world and
whose business strategies are based on inexpensive licensing schemes, a posture different from
those of Chinese companies trying to maximize their revenue through standardization.

These trends are visible across both state-based and non-state-based international standards institutions.

The most important place to start is ISO, the largest international standards organization. As Table 6.2
shows, Chinese participation in ISO technical committees (TCs), where the daily work of standards
setting occurs, has grown from 695 TCs in 2008 to 780 in 2025. During the same period, German
participation barely changed (724 in 2008 to 725 as of 2025), while U.S. involvement has dropped

over the same period (620 to 566). The trend is the same for hosting the secretariats of these ISO TCs.
Germany still hosts the most (134 in 2025), but China and the United States now host the same number
(91), representing growth for China (up from 23 in 2008) and decline for the United States (down from
127 in 2008). The one area within the ISO system where little has changed is with secretariats for TCs
in the ICT sector (JTC-1), where China has managed to host only one of several dozen secretariats.?

Trends in overall participation at the ITU show an even larger transition (see Figure 6.1). The
number of Chinese members involved in various working groups rose from 14 in 2008 to 139
in 2025. During the same period, German participation rose slightly, from 26 to 35, while U.S.
participation fell from 148 to 119.

Chinese leadership within the ITU has also grown. Houlin Zhao, a former Chinese official, served as
the ITU’s deputy secretary-general from 2007 to 2015 and as its secretary-general between 2015 and
2022. He has held the highest rank of any Chinese national in an international standards-related
organization.?*® Multiple interview and written sources report that although he did not explicitly tilt
the scales in the direction of Chinese participants with regard to any specific standards, Zhao was
highly encouraging of Chinese involvement, including for Huawei.?*
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Table 6.2: Participation in the International Organization for Standardization (ISO),
Selected Years

China

YEAR Eﬁiﬂfﬁ:ﬁggAL ISO SECRETARIATS JTC-1 SECRETARIATS

2008 695 23 0

2021 741 66 0

2022 733 73 0

2023 748 79 1

2024 769 86 1

2025 780 91 1

Germany

YEAR ISO TECHNICAL ISO SECRETARIATS JTC-1 SECRETARIATS
COMMITTEES

2008 724 136 2

2021 741 132 2

2022 703 132 2

2023 706 130 2

2024 719 136 2

2025 725 134 2

United States

YEAR I(?OOM-:/I;S:;;;:AL ISO SECRETARIATS JTC-1 SECRETARIATS

2008 620 127 6

2021 570 100 8

2022 555 94 8

2023 554 92 8

2024 562 93 8

2025 566 91 7

Source: “Members,” International Organization for Standardization, www.iso.org/about/members.

Within the ITU, Chinese representatives have increased their positions of leadership within ITU-T,
the part of the organization responsible for telecommunications standards. As of 2024, according to
data from ITU’s website, Chinese representatives occupied 14 of 54 seats as chair and co-chair (25.9
percent) and 21 of 158 vice-chair positions of ITU-T study groups (13.3 percent). By contrast, though
China has increased its hold on leadership positions within ITU-R, the section of the ITU responsible
for radio communications, the gain is much smaller. In 2024, Chinese representatives held 2 of

28 chair positions (7.1 percent) of ITU-R study groups and only 11 of its 131 vice-chair positions

(8.4 percent).?°
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Figure 6.1: Membership in the International Telecommunication Union

@ United States @ China Germany

148

150 139
100
50
26
14
0
2008 2021 2022 2023 2024 2025

Source: “Membership,” International Telecommunication Union, https://www.itu.int/hub/membership/.

Arguably the most important international standards development organization for telecommunications
is not the ITU but rather 3GPP. Created in 1998 as the Third Generation Partnership Project, 3GPP’s
initial goal was to avoid the fragmented mobile telecom world of the second-generation (2G) era,
reflected in two different, incompatible standards, GSM (developed in Europe) and CDMA (developed

in the United States). As of 2025, 3GPP is jointly run by seven telecom industry groups from multiple
regions worldwide, and its stated purpose is to draft the technical specifications for global mobile
broadband networks.?! It recently completed work on various aspects of 5G and is in the early stages of
developing standards for a 6G wireless world, a central focus being the implications for AL

As of late 2025, according to one interview source, there were roughly 550 member companies and
organizations participating in 3GPP, including just about every major firm related to the telecom
sector.?? The group’s plenary gatherings draw well over 1,000 attendees; multiple interview sources
said that Huawei often sends the largest delegations to these meetings and that the Chinese giant is
likely one of the most important participants in the body. That said, each member organization has
only one vote regardless of its number of attendees at any single meeting.

Another measure of China’s participation is the number of leadership positions Chinese representatives
hold within working groups across 3GPP’s three primary work streams: core networks and terminals,
radio access networks, and system and system aspects. As Table 6.3 demonstrates, 19 Chinese
organizations hold leadership posts in 3GPP’s 17 active operational-level groups (3 plenary bodies and 14
working groups), compared to 13 European companies in 11 groups and 12 U.S. firms in 9 groups.

China’s ranks have swelled within the Institute of Electrical and Electronics Engineers (IEEE) as
well. A global scholarly society for engineers, the IEEE is also a publisher and an SDO, with eight
technical councils, a portfolio of over 1,000 standards, and almost 1,100 projects underway as of
late 2025. The IEEE is best known for being the developer of generations of the Wi-Fi standard—also
known by the relevant technical committee number of 802.11—for wireless local area networks,
done in partnership with the industry consortium Wi-Fi Alliance. The engineering society was also
the co-developer of Bluetooth (in its 802.15 working group) together with the Bluetooth Special
Interest Group (BSIG).
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Table 6.3: Leadership of 3GPP’s Working Groups

Working Groups

Core Networks and

Radio Access

Systems and

Terminals Network System Aspects
Plenary C: Huawei C: Samsung C: Intel
VC: Airbus, NTT VC: Vivo, T-Mobile, VC: China Mobile,
Docomo, China Telecom ltalia LG, Deutsche
Telecom Telekom
WG1 C: Qualcomm C: China Mobile C: Deutsche
VC: Nokia, Apple VC: NTT, Ericsson Telecom
VC: China Unicom,
Nokia
WG2 — C: InterDigital C: Samsung
VC: Samsung, CATT VC: Qualcomm,
Huawei
WG3 C: Ericsson C: Nokia C: Samsung
VC: China Telecom, VC: Huawei, VC: NTT, Oppo
Nokia Samsung
WG4 C: China Mobile C: Apple C: Tencent
VC: ZTE, Cisco VC: Qualcomm, VC: Ericsson,
China Telecom Xiaomi
WG5S — C: Motorola Mobility  C: Huawei
VC: Qualcomm, VC: Ericsson, China
CATT Unicom
WG6 — — C: InterDigital
VC: Airbus,
Samsung

Note: Chair (C) and vice chair (VC). Chinese companies are in bold.

Source: “3GPP Groups,” 3GPP, https://www.3gpp.org/3gpp-groups.

Whereas voting at the ITU is by country member and at the ISO is done by “national body,” voting
in 3GPP is by company and in the IEEE is by individual person. As Table 6.4 shows, Huawei has
far more individual members in the IEEE’s working group for Wi-Fi than anyone else, giving it
disproportionate weight in the working group’s operations. In addition, ZTE and Lenovo have
significant numbers, with a few other Chinese companies also having representation.
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Table 6.4: Number of Participants from Leading Companies in the IEEE’s 802.11
Wi-Fi Working Group

Top 10 Other Notable Chinese Companies
Huawei (79) Oppo (17)

Apple (42) TCL (8)

Qualcomm (41) Xiaomi (7)

MediaTlek (41) China Mobile (3)

Samsung (41) Hikvision (2)

Broadcom (36)

Cisco (33)

NXP Semiconductor (31)

ZTE (28)

Lenovo (27)
Source: “Working Group Members,” IEEE 802.11, https://www.ieee802.org/11/members.html.

Growing Chinese Influence

China’s substantial participation in standards organizations, representation at standards-setting
meetings, and holding of SDO leadership positions reflect the country’s growing interest

and technical expertise. However, they do not necessarily demonstrate Chinese influence in
international SDOs, nor do they indicate the extent to which the actions of Chinese participants
align or conflict with those of other countries. Data and information on actual influence is difficult
to come by because standards committees are collaborative, and it is often difficult to trace the
origins of specific proposals, why one proposal was adopted over another, or how important one
idea is relative to others. This is likely why standards organizations rarely if ever provide data on the
relative contribution of members to specific technical standards.

On the basis of 5G standards, which China actively contributed
to developing, China rolled out a national 5G network faster than
any other country.

One area where there has been sustained attention in tracking influence is with the development of
wireless broadband standards over several generations. As noted above, China was simply a user of
2G standards: GSM and CDMA. When the world moved to 3G in the early 2000s, 3GPP and the ITU
approved several versions of the foundational standard, including the Chinese version, TD-SCDMA,
along with WCMDA and CDMA2000, developed in Europe and the United States, respectively.
Although a breakthrough, TD-SCDMA-based networks only operated within China. When the world
moved to 4G in the late 2000s and early 2010s, Chinese proposals were incorporated into a global
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standard, LTE; however, there were still two variants, TD-LTE (developed primarily by China)

and FDD-LTE (developed mainly by others). That said, China did contribute to standards allowing
for seamless interoperability (and global roaming) for all 4G-compliant networks and devices.?
The development of 5G, the initial base standards for which were set in 2017 and 2018 and have
been elaborated on in the years since, reflects a further move toward a unified set of international
standards, with Chinese contributions to the process expanding further.?* On the basis of 5G
standards, which China actively contributed to developing, China rolled out a national 5G network
faster than any other country.*

The quantitative data that does exist, as analyzed by third-party industry groups, shows growing
Chinese influence on wireless broadband standards. Assembling this data is no easy task, as there
are roughly 80,000 technical contributions to 3GPP each year.?¢ During the high point of 4G
standards development (2009-12), Huawei, ZTE, and the Chinese Academy of Telecommunications
Technology (CATT) were among the top 10 contributors in terms of both overall proposals and

the number of proposals accepted.?” As Figure 6.2 shows, Huawei was the stand-out Chinese
contributor, offering nearly double the number of contributions compared to ZTE and three times
those of CATT and ranking second overall just behind the Swedish telecom firm Ericsson.

Figure 6.2: Standards Contribution to 3GPP, Selected Companies, 2009-12

@ Contributions Accepted Contributions
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Source: “Standards Leadership within the 3GPP” ABI Research, July 3, 2013.

During the 5G era, Chinese companies have become even more prominent. Huawei has moved to the
top in terms of numbers of both proposals and accepted contributions (see Figures 6.3 and 6.4). In
addition to ZTE and CATT, private Chinese mobile phone maker Vivo (originally a subsidiary of BBK
Electronics) has become a substantial participant in SDOs, with a growing number of contributions.?*
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Figure 6.3: Submitted 5G Contributions per Vendor/Operator per 3GPP TSG,
2015-2022 (H1)
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Source: Omdia, 3GPP Contributions Analysis - 2022 Update (London: Omdia, October 2022), https://omdia.tech.informa.com/-/
media/tech/omdia/marketing/commissioned-research/pdfs/3gpp-contributions-analysis---2022-update.pdf.

Figure 6.4: Approved 5 G Contributions per Vendor/Operator per 3GPP TSG,
2015-2022 (H1)
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Source: Omdia, 3GPP Contributions Analysis - 2022 Update.

The number of standard-essential patents (SEPs) associated with a standard and related products
are further quantitative measures of influence. SEPs are self-declared, typically early on in the
standards process, and they form the initial basis for how IP rights are handled between the various
contributors and users, either individually, through patent pools, or via some other mechanism.
This data is controversial, as different analysts come up with different results based on alternative
methodologies. A 2018 report about 5G SEPs listed Huawei fourth in the raw count of both SEPs
and patent families (multiple patents that derive from a common invention), behind Samsung,
Ericsson, and Qualcomm. When the analysts took into consideration multiple factors, including
level of citation by others of one’s patents and participation in meetings, Huawei jumped to second,
just behind Qualcomm.?* A more recent study, which accounts for contributions to 3GPP and
declarations of SEPs and patent families through September 2024, reaches a similar conclusion,
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with Huawei and Qualcomm ranked first and second, respectively, substantially ahead of the rest of
the field. Other notable Chinese SEP holders include ZTE, the China Information Communication
Technologies Group (CICT) (which now includes CATT), Oppo, Vivo, Xiaomi, and Lenovo.?®

A combination of factors likely explains China’s growing influence in the field of 5G standards. Most
important is the growing technical expertise of Chinese companies and research organizations.

In 2024, Huawei alone spent $25 billion on R&D. China Mobile kicked in another $4.7 billion.?!
China’s growing experience in international standards is also central; Chinese companies have
complemented local staff with hiring of experienced talent from overseas. According to one
interview source, Huawei may have a standards team of up to 1,000 people, a quarter or a third

of whom are non-Chinese citizens who previously worked at Western firms. As a result of their
growing experience and skills, according to another standards expert interviewed for this project,
Chinese firms “use the rules to their maximum advantage.” Direction provided by the government’s
SAC and other Chinese agencies allows Chinese participants to be relatively well organized in
certain circumstances, enabling further Chinese influence. A final factor in China’s growing reach

is the sheer gravitational weight of the country, both due to the size and significance of its market
and to the influence of the Chinese state. Being from China may give Chinese participants structural
negotiating leverage that those from smaller countries lack.

Limits on Chinese Influence

Despite the stark reality of China’s mounting influence, it is important not to overstate things. In
fact, China does not dominate the global world of standards by any means, and the global standards
system has displayed an unexpected level of robustness despite being a theater for potential
geopolitical competition.

China does not dominate the global world of standards by
any means, and the global standards system has displayed
an unexpected level of robustness despite being a theater for
potential geopolitical competition.

First, it is important to highlight that worries that China would adopt a domestic standard and
force it on the international system have not been realized. As of late 2025, there has not been a
single case of China successfully dominating an entire international standard to the detriment of
companies from the United States and its allies or Western norms. Even as Chinese contributions to
mobile broadband have risen, the adopted norms are far from “Chinese” standards.

Second, the quantitative approach to counting relative contributions to standards likely overstates
China’s role. This may simply be because not all contributions are equal. Some Western participants
believe that their own contributions, though perhaps somewhat modest numerically, are more
central to the core technological elements of standards than those from Chinese participants. In
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the case of mobile broadband, for example, Qualcomm points to its foundational contributions

to network access, antennae architecture, waveform, data encoding, power control, and data
utilization. The company argues that many others, including Chinese participants, have only
contributed to less central elements of mobile standards, such as improvements, optimizations,
corner cases, and targeted applications (for example, IoT, connected vehicles, satellite
communications, and smart factories), not to the core elements. The ultimate proof of the centrality
of their own contributions, Qualcomm argues, is that it has signed far more licensing agreements
for 5G than any other standards contributor.?%

Third, to the extent that some of the increase in Chinese influence is due to acting in ways
inconsistent with the common norms of SDOs, the world of standards has shown remarkable
resilience and effectively resisted such challenges. This applies to day-to-day issues as well as larger
challenges. Chinese participants submit a massive number of proposals, which on occasion may
clearly not be of much value, or they will divide a single proposal into multiple ones to appear to be
making more proposals. One interviewed standards expert reported that they have seen Chinese
participants use an LLM to draft proposals, which then have hallucinations in them (citations to
non-existent publications); when others have pointed this out, the Chinese participants again used
an LLM to respond to the critique. There also was a case at the IEEE of Huawei trying to make a
company manager a voting member despite the individual not having the technical wherewithal

to understand the issues.?® In all these instances, the other participants have patiently, yet directly
and effectively, pushed back. Junk proposals are routinely dismissed, and unqualified staffers,
including in the IEEE case, have been kept out of groups.

Other participants have also been able to successfully fend off as what they see as more serious
challenges to the governance norms of SDOs. As noted above, Chinese participants have
substantially increased their presence and role at the ITU, particularly within ITU-T. In interviews,
Western industry observers have pointed to a growing flood of contributions from Chinese
participants and the weak governance norms of the institution that have reduced its legitimacy in
the eyes of some. In frustration, several important Western corporate participants withdrew from
the ITU in 2020-21 and stopped contributing to their standards or referencing them in products.
Instead, the Western corporations placed more attention and value on other international SDOs that
they characterized as having stronger governance norms, particularly the standards committees
under the ISO-IEC’s Joint Technical Committee-1 (JTC1). This has not meant participating only where
Chinese representatives are absent, but rather focusing on environments where the rules and
norms are vigorously implemented to ensure fairness. Western companies argue that chairs must be
agnostic and unbiased, that the process must be open and expert-driven, and that there must be an
appeals process which participants can (and do) use to complain.

Interview sources cite the ISO-IEC JTC-1 standards committee on Al (SC42) as a positive example

for SDO resiliency. SC42, whose secretariat is hosted by the American National Standards Institute
(ANSI) in Washington, D.C., sets general Al governance standards for enterprises, for example, on
risk management, bias, transparency, the general characteristics of Al, and interoperability. Created
in 2017, the committee runs well even though its chair, Wael William Diab, works for Futurewei, an
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arm of Huawei that operates in North America.?* All of that is to say that the norms of SDOs and the
existence of a large ecosystem of such groups makes it extremely difficult, if not impossible, for any
single participant, including China, to manipulate them to the detriment of everyone else. When
such behavior is found, others have been able to successfully adapt.?¢®

Fourth, to ensure that there are no standards that would undermine the national security of the
United States and other Western governments, there often are experts from Western intelligence
agencies who attend international standards meetings, including officials from the intelligence
community, national security agencies, and economic policy offices. This includes 3GPP and
ISO-IEC JTC-1 working groups. These experts typically do not make proposals, but they are able to
spot proposals from China or others that might directly harm Western national security interests.

Finally, despite a strong government presence and clear efforts to steer participation, the diversity
of Chinese commercial interests prevents the consistent alignment of positions by Chinese
companies, further limiting overall influence by China. Instead, observers note a diversity of views
and positions not only within standards bodies but also in subsequent activities related to managing
IP rights, product design, and business strategy. One interview source went so far as to suggest that
Chinese companies may not only see Huawei as a rival but also as a firm on which they want to
minimize their dependence. Strong ties with Western companies help to achieve this goal.

The developments surrounding audio and video standards—what are called “codecs”—illustrate

how competing commercial interests among Chinese corporations preclude the creation and
implementation of a single Chinese standard. Some Chinese companies have supported the creation
of a Chinese standard, AVS, but many others, particularly downstream users such as device makers,
have preferred to align with and use codecs developed primarily in the United States and Europe,
including the various versions of MPEG, which have been codified in the ITU and global industry
consortia. At a minimum, these latter Chinese companies choose to endorse several standards and
to participate in multiple patent pools in order to hedge their bets and keep their technology and
business options open. In this regard, their behavior is consistent with typical ICT companies from
around the world.

The Unintended Consequences of Attempted Isolation

Ironically, one source of China’s potential strength in the standards world centers on the
unintended consequences of U.S. government efforts to isolate and slow Chinese technological
advances. The most significant action in this regard may be the May 2019 decision to put Huawei on
the U.S. Commerce Department’s Bureau of Industry and Security (BIS) Entity List, a central tool

in the United States’ export control playbook. Adding Huawei to the list may have been justified on
national security grounds or as a way to help Western telecom firms gain commercial advantage,
but policies always have trade-offs. In this case, the decision has had negative consequences for
U.S. leadership in technology standards, which could potentially weaken Western technological
leadership more broadly.
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The Entity List action, which specifically cited the risks to international standards bodies, put

U.S. companies and others at risk of violating U.S. export control laws if they shared sensitive,
non-public information with Huawei in international SDOs. The original announcement was
accompanied by a “temporary general license” to permit continued limited interaction with Huawei
in several international standards organizations developing 5G standards, but it set such high
conditions for compliance that U.S. participants interpreted the rules as creating serious risks if
they interacted with Huawei in these groups at all. Several months after the initial announcement,
the Commerce Department updated its guidelines, eliminating the original exception permitting
exchanges in the context of 5G standards, thereby confirming U.S. participants’ earlier fear and
raising the risks even further.?6¢

Amid the U.S. government’s actions, at least four organizations—the IEEE, Wi-Fi Alliance,

Bluetooth Special Interest Group (BSIG), and SD Association—took actions against Huawei. The
IEEE announced that Huawei representatives could continue to participate individually in their
standards work but that representatives from the Chinese company could no longer serve as editors
or reviewers of IEEE publications. The Wi-Fi Alliance, BSIG, and SD Association went further,
suspending Huawei’s membership and participation entirely.?¢”

Given the uncertainty in standards organizations resulting from the U.S. government’s May 2019
decision, Google announced that it would cut off new Huawei smartphones and other devices from
using its Google Mobile Services, thereby blocking those devices—and their users—from Google’s
Play Store, YouTube, and Gmail accounts. Although Huawei could continue to use the open-source
version of Android, doing so immediately became less valuable when the company’s customers
could not access Google’s proprietary services and extensive ecosystem.

In the case of the standards bodies, none of the participants were happy with either themselves

or Huawei being constrained. Western companies did not believe that their actions warranted
restrictions because they do not share proprietary secrets in standards meetings. Moreover,
Western companies feared that isolating Huawei could result in the fragmentation of the global
standards system and all of the technology ecosystems built on them. Within days of their initial
decisions and in response to complaints from all sides, the four groups mentioned above reversed
their suspensions of Huawei completely. In contrast, it took several years for the U.S. government to
sufficiently water down its warning to Western participants, with the Biden administration issuing
revised guidance in 2022 and 2024.2%8

These policy actions by the U.S. government had two significant negative consequences. First,
Western participants temporarily limited their own involvement in some standards organizations
for fear of being hit with civil and criminal penalties. This meant fewer proposals, less engagement,
and reduced influence by Western companies. Second, Huawei concluded that being locked out of
standards bodies would slow its own product development and leave it 6 to 18 months behind its
competitors. Moreover, because Huawei could not be sure how long restrictions on participation
would last, the Chinese company decided to invest in a series of technologies less dependent on
Western providers and to be more assertive in developing alternative standards.
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Three developments deserve highlighting here. The most well known is Huawei’s development of
HarmonyOS, an operating system—and its related ecosystem—that could run its devices, given the
limited access to Android and the denial of access to Google Mobile Services.?° The initial version
of HarmonyOS was built on top of Android, but the 2024 edition, HarmonyOS 2, which premiered
with the Huawei Mate 70 Pro, is entirely separate from Android and supported by an ecosystem
of tens of thousands of apps. As of late 2025, the latest versions of HarmonyOS were running on
36 million Huawei devices.?° Although only a de facto standard, the result was the emergence of a
third mobile operating system to rival Android and Apple’s iOS.

Less well known than its HarmonyOS, but potentially equally consequential, is Huawei’s effort to
develop NearLink as a single alternative to at least Bluetooth and possibly also Wi-Fi, an effort it
launched simultaneously with HarmonyOS. Huawei began development of NearLink in 2019, then
spearheaded the issuance of an association-level standard within China in 2022 and created the
SparkLink Alliance to develop support from the wider global industry.?" Technically, NearLink
could feasibly replace both Bluetooth and Wi-Fi, but one industry interview source said the main
target has been Bluetooth, a 30-year-old technology which has high latency, making it increasingly
problematic for users; by contrast, Wi-Fi has repeatedly improved and should be even better with
the upcoming release of Wi-Fi 8.

Huawei’s NearLink initiative is reminiscent of WAPI, the Chinese alternative to Wi-Fi proposed in
2003, discussed above. That effort failed miserably, as China tried to mandate use of WAPI even
though it was opposed by almost all industry leaders, including top Chinese companies such as
Lenovo. There is no guarantee NearLink will fare much better. Given the strong network effects that
accrue to entrenched technologies such as Bluetooth and Wi-Fi, change would require either buy-in
from a large part of the global industry or the technology would have to gain initial dominance in
China and then be forced on others, no easy feat even for a company as massive as Huawei, even

if the Chinese government made this a priority. Nevertheless, these potentialities need to be taken
seriously. The Chinese government is currently developing a national standard for the NearLink
technology, and Chinese representatives have been able to get consideration of the technology

on the agenda of ITU-T. Equally important are the reach of Huawei’s existing technologies and
ecosystem and its progress in attracting other companies in Europe, Japan, and elsewhere to
include a NearLink option in their devices.?”? What is currently a potential backup could gain steam
if Huawei is further isolated or if there is broader technological fragmentation in other areas that
then makes NearLink a more viable (and necessary) alternative.

As a final reaction emerging from the original effort to isolate the company, Huawei and other Chinese
ICT firms have sought to foster the growth of industry-based standards consortia groups in Huawei’s
hometown of Shenzhen. Most standards consortia with a global reach, such as the Wi-Fi Alliance or
BSIG, are based in the United States or Europe. China seeks to change this. Interviews suggest that an
important incentive for establishing these groups in Shenzhen is that they are outside the United States
and not subject to U.S. jurisdiction, including its export control rules. In addition to the SparkLink
Alliance mentioned above, other groups include the UHD World Association, the Global Intelligent
Internet of Things Consortium, the Network Innovation and Development Alliance, the Global
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Computing Consortium, and the World WLAN Application Alliance. Most of these groups’ members are
Chinese, but they do have members from elsewhere in Asia and Europe.?? If this minor development
becomes a major trend, it would be another step toward fragmentation of the standards world.

Conclusion

Chinese influence in the setting of international standards has grown in a manner consistent with
the expectations of this study’s key analytical question about the implications of China’s expanding
technological capabilities. Decades of experience and a large domestic market have been valuable
sources of growing influence for Chinese participants in standards-setting bodies, but these
complementary sources of influence would mean little without the foundational strength provided
by the progress of Chinese companies and research organizations. Given China’s continued
investment in R&D and the complementary spillovers among industries, one should expect Chinese
influence in international standards, especially in ICT, to continue to grow.

There are several major standards initiatives underway that will have a huge effect on technological
innovation and leadership in the coming decades. For one, 3GPP and the ITU have recently begun
work on 6G standards, which will focus heavily on integrating Al into mobile broadband, and

early signs are that Chinese participation is as high as ever. In addition, some Chinese companies
have become big players in the O-RAN Alliance, an industry group which was originally conceived
to develop software-based solutions to facilitate interoperability among different telecom
equipment vendors as a way to get around Chinese dominance of telecom hardware.?* Chinese
technology firms and research organizations have also become substantial participants in RISC-V
International, a group dedicated to developing instruction-set architectures for processors that

are not dependent on the two proprietary (and dominant) versions provided by the British ARM
Holdings and U.S.-based Intel. The organization, which was originally created in Berkeley and
moved to Switzerland in 2020, has over 4,500 members from 70 countries.?”> One could imagine
Chinese participants will want to increase their contribution to the various elements of 6G
standards, ensure any kind of solution by the O-RAN Alliance does not hurt the interests of Chinese
telecom equipment firms such as Huawei, and help promote semiconductor architectures less
dependent on the current dominant incumbents. Observers should expect the same across the
globe. With intensive participation from tech leaders worldwide, it is impossible to predict the
outcomes in advance.

Ironically, the least effective way that the U.S. government has
responded to growing Chinese influence has come from efforts
to constrain Chinese participation.

The story of technology standards shows that there are limits to Chinese influence. Quantitative

data may overstate the value of Chinese contributions, and the global standards ecosystem
has displayed a high degree of robustness in resisting certain kinds of behaviors—such as an
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overabundance of poor submissions or coordinated voting—that would otherwise undermine key
governance and unfairly threaten the interests of Western industry and governments. Moreover,
the diversity of Chinese commercial interests serves as a reminder that even in today’s China there
remain substantial tensions between a techno-nationalist policy orientation and the actual behavior
of industry actors.

Ironically, the least effective way that the U.S. government has responded to growing Chinese
influence has come from efforts to constrain Chinese participation. Attempting to isolate Huawei
from standards bodies, even though only temporarily enacted, actually generated pressures and
incentives for technological fragmentation, an outcome that would necessarily reduce the coverage
of international standards and unintentionally undermine the leadership position of U.S. and other
Western technology firms.

These trends in China’s influence on international standards, the nature of the standards ecosystem,
and the effect of U.S. policy steps to date have important implications for U.S. policy choices going
forward. These are the subject of this report’s final chapter.
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Chapter 7

Calibrated Coupling

his report seeks to answer a core question: Is there a relationship between China’s

technological trajectory and its international power? The answer is a clear “yes.” China’s

innovation ecosystem and overall performance have improved dramatically, and these
improvements are reflected in progress in its military-civil fusion (MCF) initiative and its efforts to
increase its influence in international technical standards development. At the same time, progress
is far from uniform, with weaknesses in various industries, MCF, and international standards.
Progress in these areas falls short of Chinese policymakers’ aims and Western governments’ fears.
As a result of these mixed technological outcomes, the key thread tying together this report’s policy
advice is for the United States to develop a robust view of technology leadership and then adopt
a multifaceted policy approach, with focused efforts to promote its technological advancement
and properly calibrate the extent and nature of interdependence with China. The precise mix of
tactics needs to account for China’s growing overall prowess, its variation in performance across
industries, and the mix of opportunities and risks that exist in different policy domains. Equally
important, an effective strategy must be built on collaboration with many other countries.

General Findings

Claims that Chinese industry cannot innovate no longer hold water. As this report shows,
quantitative data that tracks trends over time and in comparison to others, observation of Chinese
companies and research organizations, and the testimony and behavior of multinational companies
(MNCs)—their growing yet grudging praise of their Chinese competitors and the value they see

in conducting research and development (R&D) activities in China—all speak unmistakably to
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genuine progress over the past two decades. Yet this progress is far from perfect or uniform.
Weak institutions, continued support for state-owned enterprises (SOE), and an inefficient
financial system all hamper innovation and slow growth. This is visible in sectors with substantial
overcapacity, such as the electric vehicle (EV) industry, and in industries that have struggled to
gain ground on the world’s leading incumbents, such as in commercial aircraft and advanced
semiconductors. This overall pattern of constrained progress is likely to be an ongoing feature of
China’s technological trajectory.

This mixed picture is reflected in different elements of China’s international power and influence.
Claims that China is either inevitably rising or has already peaked do not align with the evidence
presented here. Instead, more nuanced assessments that identify substantial strengths, limited by
certain persistent weaknesses, seem more accurate. The Chinese military’s capabilities have been
aided by commercial contributions in a variety of areas, such as Al, space, drones, and renewable
energy; however, MCF does not appear to have had much direct appreciable impact on Chinese
weapons systems, and progress has been hampered by continued unease in relations between the
People’s Liberation Army (PLA) and commercial industry.

Similarly, China has become a heavyweight actor in international technical standards development.
Chinese contributions to standards have risen with each generation of mobile broadband, and
Chinese companies are poised to provide significant leadership in standards for sixth-generation
(6G) mobile technology and its implications for Al Yet Chinese firms are not outright dominant
in this sphere; although they have contributed substantially to many international standards,
Chinese companies have not forced a single domestic technical standard on the rest of the world
or substantially changed the governance norms of the international standards regime. This is

due to the continued technological advances made by others and the resilience of the standards
system to maintain its core character of open, voluntary, and consensus-based standards, even in
the face of substantial challenges. To the extent China may be trying to revise the basic norms of
technical standards regimes to more closely align with its domestic governance system, it has not
been successful.

These findings have enormous implications for the policy options of the United States. The overall
challenge for the United States is how to deal with a technologically more capable—though not
dominant—China with growing international influence in an era characterized by both deep
strategic rivalry and extensive interdependence between the two countries. Effectively tackling this
challenge involves coordinating solutions to three interrelated problems: (1) developing a robust
view of technological leadership; (2) determining the extent to which the United States should adopt
industrial policy to improve its competitiveness; and (3) deciding how the United States should view
and act on the risks and opportunities that are a product of its deep interdependence with China.
Of course, in all three issues, figuring out how to effectively cooperate with like-minded countries

is crucial to success. The discussion below sets out general principles for how to address these
challenges, then applies the insights to the specific sectors and the issue areas of MCF and standards
discussed in earlier chapters.
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Technological Leadership

The Biden administration set as a central goal of its technology policy “to maintain as large a

lead as possible.” Although initially discussed in the context of export controls (which previously
had developed a “sliding scale” approach of seeking to remain one to two generations ahead),

this philosophy animated the administration’s view of technology advancement more broadly.*
Similarly, the second Trump administration has stated that its aim is “unrivaled world leadership in
critical and emerging technologies.”?”

The United States is no longer in a clear position of universal
technological leadership relative to China.

The first obvious conclusion to draw from this report’s findings is that the United States is no

longer in a clear position of universal technological leadership relative to China. China is ahead

in some areas (e.g., EVs and solar), a peer in others (mobile phones and Al), and gaining ground
quickly in still other areas (e.g., pharmaceuticals). Hence, it is no longer tenable for the core
question animating American technology policy to simply be how the United States can maintain its
leadership when that leadership no longer exists in a range of sectors.

Moreover, the goals as stated leave ambiguous two important issues. The first is whether leadership
should only be measured in relative terms (especially relative to just China) or in absolute terms. If
only relative position matters, then it is appropriate to use any means necessary to keep that lead
even if some of those tactics may also slow down the United States. By contrast, if overall absolute
progress in technology is important, then any policies that could inadvertently slow oneself down
should be discarded even if they also slow down China’s progress. To use a basketball analogy, the
United States could beat China by a score of 8-6 or 80-78; in either case, the margin of victory would
be two points, but the nature of the game and quality of play would be different. This report would
argue that winning in a high-scoring game is far more preferable than in a low-scoring game. That is,
it is as important, if not more, for the United States to achieve major advances in technology as it is
to do better than China.

Second, it is important to have a clear sense of the components of technological leadership.

Most often the emphasis has been on being at the cutting edge of individual areas of science

or technology. But if the analysis of China’s progress teaches observers anything, it is that
technological leadership includes at least three other essential features: a vibrant innovation
ecosystem, the ability to massively scale production, and well-developed pathways to diffuse the
technology to users at home and abroad.?”® Focus on the cutting-edge, particularly when technology
is viewed through a foreign policy lens, is common because being at the cutting edge is most closely
tied to immediate questions of national security. While true, the other components of technology
leadership are, indeed, relevant to national security. A strong ecosystem is critical for a country’s
national economic foundations; manufacturing is central to being able to produce weapons
systems, dual-use technologies, and other goods and services that help in both war and peacetime;
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and diffusion is vital to generating revenue for American innovators and having as much of the
world operate within the U.S. technological ecosystem as possible. In that regard, again, to use the
sports analogy, the U.S. team not only wants to win high-scoring games, it wants games to be played
within its stadiums.

Understanding that the United States is not ahead in many technologies and that technological
leadership is about more than relative position means that there are potentially difficult choices
policymakers need to consider. Choosing policies that advance U.S. technological progress are
as important, if not more, than ones that slow down China. Although policies meant to slow
down China’s technological progress in the context of its military preparedness are necessary,
policymakers need to be aware of the trade-offs in terms of the effects on the United States’ own
progress that such policies may entail. In addition, it is also clear that promoting the different
components requires different sets of policies and that they are not always mutually supportive.
It is important to ensure that foreign adversaries do not gain access to America’s technological
crown jewels; at the same time, it is also vital to attract high-quality talent from China and
elsewhere to study and work in the United States to help foster innovation. Finding the right
balance when elements of technological leadership seem at odds with each other is critical to an
effective approach.

Industrial Policy Options

With a clearer sense of the goals of technological leadership and the potential trade-offs among
different approaches, the second policy question for the United States is to decide to what extent
it should adopt industrial policy, which tools it should use, and how it should measure progress.
Because China is such an infamous user of industrial policy and some believe markets left to their
own devices will not propel U.S. technological advancement quickly enough, the United States has
begun to employ industrial policy, and calls for shifting away from a free-market approach to one
more dependent on government intervention are growing.

The Biden administration enthusiastically embraced industrial policy as a key component of

its efforts to strengthen U.S. technological progress. The CHIPS and Science Act, the Inflation
Reduction Act (IRA), and other measures focused first and foremost on expanding government
funding and encouraging greater private sector investment in certain areas of science and
technology. It also imposed high tariffs on a select number of products (e.g., semiconductors, EVs,
batteries, and solar cells).?”® The second Trump administration heavily backed off on most of the
industrial policy initiatives that involved U.S. federal government spending. Instead, it has focused
on a combination of extremely high tariffs and pressure on businesses and financial institutions
from foreign countries to invest in high-tech sectors in the United States.

It is also clear that some of China’s successes have been despite
its use of industrial policy, not because of it.
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Those who conclude China’s recent progress is largely due to industrial policy also tend to
advocate for the wide adoption of more active industrial policy by the United States.?° The current
study finds a more mixed record of industrial policy in China, with overall progress but also
tremendous waste, growing debt, and a surprising number of failures. It is also clear that some of
China’s successes have been despite its use of industrial policy, not because of it. Chinese private
automakers, such as Geely, jumped into the industry in defiance of central government policies
blocking new entrants. BYD originally focused on batteries for laptops and mobile phones, with
batteries for cars being an afterthought.

There are three positive elements of China’s industrial policy that emerge out of the current study
that the United States can draw on:

1. Sufficient spending and regulatory support for well-chosen targeted sectors, which conveys a
consistent policy commitment to attract potential investors and businesses.

2. The building and utilization of technology clusters and hubs with various components from
the entire ecosystem, which facilitates tacit learning, innovation and scaled manufacturing,
and the transfer of spillover benefits to multiple sectors.

3. The consistent diffusion of technologies across the economy to businesses, households, and
government, both at home and abroad.

That said, given China’s uneven record, it would be a mistake for the United States to copy China’s
entire industrial policy playbook. China spends far more than the United States could afford; the
United States would need to expand industrial policy spending tenfold as a percentage of GDP to
rival China. Moreover, too much funding in China goes to politically favored firms and industries,
and corruption is endemic. While it may have broadly greased the bureaucratic wheels in the early
reform era to promote growth, it is likely that corruption has become a substantial drag on growth,
led to arise in inequality, and eroded popular support for the government.?! Furthermore, China’s
highly nationalistic framing of industrial policy has led to excess discrimination against foreign
industry, slowing its overall technological advancement and creating unnecessary diplomatic fights.

As aresult, to the extent the United States utilizes industrial policy, it would be wise to draw on
the experiences of other, smaller countries who have used industrial policy with a higher rate of
success. Key lessons include the following:

1. Do not aim to win the industrial policy spending race; instead, aim to help critical
industries make progress.

2. Invest in all four areas of technological leadership: the cutting edge, the ecosystem,
manufacturing, and diffusion.

3. Make support highly targeted on key priorities, for firms to either catch up to competitors or
to develop unique technological advantages that have market potential at home and abroad.

4. Provide support based on clear criteria and only to recipients who can prove they will use
the support effectively.?s
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Managing Interdependence: From De-Risking to Calibrated
Coupling

With regard to interdependence, the original view underlying the long-pursued strategy of
engagement with China is that building deep economic and social connections between the two
countries would inevitably bring economic and security benefits to the United States (and China)
by pushing China to integrate into the international rules-based order and align its domestic and
international behavior to be less antagonistic to Western interests and norms. Over the last decade,
a growing number of voices concluded that this strategy has failed, mainly because China itself

decided to pursue a non-integrationist approach by seeking primacy in Asia and began promoting
an international order that would be supportive of authoritarian, mercantilist countries like itself.?**

As aresult, the original assumptions justifying engagement have been turned on their head, and
the dominant view has become that interdependence with China offers few benefits and comes
with substantial economic costs and national security risks. These costs are frequently cited in
the context of advanced technology because of a variety of dangers, including technology leakage
(particularly dual-use technologies), the overreliance on China as a source of inputs (such as rare
earths or active pharmacological ingredients) or as a market for products, and potential threats to
the West’s data security. A corollary of this conclusion has been to advocate for policies aimed at
attenuating the relationship in order to reduce U.S. vulnerabilities.

In the first Trump administration (2017-21) and early Biden administration (2021-23), policy analysts
and officials primarily used the terms “disengagement” or “decoupling” and occasionally added
modifiers—such as “partial,” “managed,” or “strategic”—to stress they were not advocating for a
complete ending of ties.?** In March 2023, European Commission President Ursula von der Leyen
put forth the concept of “de-risking,” which she differentiated from decoupling by emphasizing

that the goal was not to isolate China and fragment the global economy and that ties should be
maintained where the risks from overdependence and other economic security risks could be
mitigated.?®> Although “decoupling” still surfaces occasionally, de-risking has since become the
dominant framework.¢

On this basis, the Biden administration and both Trump administrations have taken a variety of
steps to ameliorate a range of risks to advanced technologies. These include: (1) high tariffs on
EVs, batteries, solar cells, semiconductors, medical products, and other items; (2) an expansion
of the number of Chinese companies on the U.S. Department of Commerce’s Bureau of Industry
and Security (BIS) Entity List and the creation of the Pentagon’s list of PLA-related companies; (3)
studies on the supply chain vulnerabilities of several industries, followed by initiatives in several
of them, particularly rare earths and other critical minerals; (4) expanded limits on Chinese
investment in the United States; (5) an information and communications technology and services
(ICTS) initiative to protect the United States against data security risks from adversaries, including
arule regarding connected vehicles from China and Russia; and (6) restrictions on the provision of
advanced semiconductors and semiconductor equipment to China.?” Although such restrictions
may be needed and are a necessary course correction to unfettered engagement, overreliance on
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such defensive measures reflects an incomplete understanding of the risks and opportunities in the
relationship, particularly given China’s recent advances—and could make the underlying problems
worse, not better.

The evidence from this report shows that a defensive approach that stresses reducing ties may

not sufficiently appreciate the difficulties and risks that are accompanied by focusing on strategic
decoupling or de-risking. First, implementing such a policy is extremely difficult because of the
existing deep interdependence and complexities of the technologies themselves; it invariably
generates new tensions between policymakers and industry and between the United States and
other countries involved in the value chains. Second, it is challenging to achieve the targeted level
of technology denial and de-risking that one is aiming for. There is a tendency for restrictions to end
up going far beyond one’s original plans, because policymakers did not originally recognize where
restrictions should be placed, because of how industry responds, or because of the tit-for-tat dynamics
between the United States and China. The Biden administration said that it was pursuing a “small
yard, high fence” strategy, meaning it would put heavy restrictions on a small number of discrete
technologies.?* It started that way, but by the end of the administration, restrictions had expanded
from the most advanced semiconductors to legacy chips, and then to the entire auto industry.

The third risk is for the strategy to backfire and, instead of slowing China’s progress, unintentionally
incentivize Chinese industry to make advances faster than it otherwise would.?? Although in the short
run, it does appear that restrictions on semiconductors and semiconductor equipment have slowed
China’s progress in “compute,” Chinese investment has ramped up rapidly, and there are signs that
Chinese firms are making progress in GPUs, memory, and some areas of equipment, none of which
are on par with world leaders but could eventually be adequate substitutes. In addition, restrictions
on advanced chips have pushed Chinese firms to emphasize legacy chips, expanding their market
share there and hurting the bottom lines of Western firms. Restrictions on the American market are
also pushing China to expand exports and investment to other parts of the world, and this may end up
propelling China to technological leadership in wide swaths of the globe.

The fourth and final risk of a de-risking strategy is that even if it is possible to reduce connectivity
with China and be less dependent on its inputs and markets, there is no guarantee that China will
alone be isolated and that the United States will remain highly integrated with the rest of the world.
It is equally possible that either the global economy will fragment or that it will be the United States,
and not China, that grows more isolated. Although there is great anxiety in other countries about
expanding Chinese exports and investment, countries do not appear to be adopting sufficient policy
measures to slow that trend. In sum, the chances of a de-risking strategy backfiring are quite high.

Conversely, a strategy centered around technology denial and isolation also ignores the benefits
of properly managed connectivity in advanced technology.?° These include: (1) sales to Chinese
customers that generate revenue that is plowed back into R&D, leading to further innovations;

(2) maintenance of U.S. technology leadership by keeping Chinese industry within Western-led
ecosystems; (3) access to technologies in those parts of the value chain where China has an
advantage and which could be a part of a solution to accelerate U.S. industrial progress; (4) access
to China’s large pool of talent to help aid the United States’ innovation drive; (5) pressure from
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China’s demanding business and household customers to improve one’s products and services;
(6) the ability to benchmark China’s technological capabilities because of continued competition
and cooperation; and (7) maintenance of leverage and the ability to impose costs on China when it
threatens economic coercion or other measures against the United States and its allies.?"

Aside from neglecting these benefits, there may be other misconceptions about a strategy based on
properly calibrating the level of connectivity in advanced technologies to maximize U.S. interests.
The first is to mistakenly see this as a conflict between narrow business interests and U.S. national
security. Holding this assumption would overlook the clear national security elements of the above
benefits, including advancing American technological innovation, being able to benchmark China’s
technological capabilities, and maintaining leverage on China.

The second is the notion that efforts to keep China connected are doomed to fail because China

is fully committed to a strategy of technological self-reliance. This overstates the ease with

which Chinese leaders can translate policy into commercial behavior and technological success.
Remaining connected and being a reliable supplier (of technologies that do not directly aid China’s
military) make a self-reliance strategy harder to implement. Chinese companies have been less
inclined to invest in replacement technologies when better foreign options are available, a price
that goes up because of how network effects raise the value of using (and costs of switching away
from) incumbent technologies. In addition, even if it is not possible to stop China from developing
domestic alternatives, any progress in delaying such a switch would benefit American technology
providers and extend the time Chinese industry operates within Western ecosystems.

The third misunderstanding is the assumption that maintaining ties through technology requires
high levels of trust, for example, taking Chinese interlocutors on their word that they will not
repurpose U.S. technology for military purposes, engage in economic coercion, or inappropriately
acquire and abuse Americans’ data. Although not foolproof, there is a variety of mechanisms U.S.
policymakers and industry can use to bridge the trust gap that now undergirds the relationship.
These include: (1) export control onsite verification inspections; (2) detailed reviews by the
Committee on Foreign Investment in the United States (CFIUS) on Chinese investments that raise
potential national security risks; (3) requirements for Chinese investors in targeted industries to
agree to joint ventures with U.S. majority ownership and technology transfer to their U.S. partners;
(4) vigorous data security rules for Chinese investments in the United States with regard to data
collection, storage, and use; (5) review of Chinese products with any China-based software; (6)
tracking tools to ensure U.S. technology is not misused or transferred without approval, including
digital watermarks on semiconductors and embedded coding on videos made using Al; and (7)
highly detailed global monitoring of supply chains for internationally traded products to serve as an
alarm system to identify overdependence on China as well as alternative supplier options. There are
practical solutions in each of these areas. Of course, where the trust gap cannot be bridged, some
form of de-risking would likely be the necessary choice.

The variance in circumstances in different industries and issue areas means that the United
States and its allies need to make iterative choices with regard to industrial policy and managing
interdependence with China. That is why this strategy, most broadly conceived, might most
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appropriately be called “calibrated coupling.”?? The United States should adjust the nature and
extent of the relationship to best serve American interests based on the particular circumstances
that exist in different sectors and issue areas.

Without endorsing any specific decision, the Trump administration’s approach to TikTok and its
decision regarding the sale of certain kinds of advanced GPU chips from Nvidia and AMD could
potentially be viewed as aligned with this perspective. The administration pushed the transfer of
TikTok’s ownership and other regulatory constraints to help address the underlying trust gap.>*
And it appears to have approved sales of certain chips to Chinese buyers provided that stringent
requirements are met to help maintain the United States’ technological advantage while also not
simultaneously supporting the development of China’s most advanced AI models, which could
benefit its military.?** That said, these two individual policy steps—which could be portrayed as
self-serving to the administration and its allies or, alternatively, as unworkable in practice—do not
add up to a clear and consistent strategy.?

Applying Industrial Policy and Calibrated Coupling to
Priority Sectors

The next step is determining how to apply these general insights about targeted industrial policy
and calibrated coupling to the industries and issue areas analyzed for this report.

This study has illuminated China’s mixed record of success using an across-the-board approach to
industrial policy, suggesting such a strategy would be detrimental for the United States to follow. It
likely makes sense to focus on strategic sectors that will be engines of future growth, aid national
security, and reduce vulnerabilities from overdependence on others. The U.S. federal government
has identified an evolving list of such technologies over the years.?* Another potentially valuable
approach is to focus on potent leapfrog technologies that could potentially yield outsized gains
and where China and others have yet to put their full attention, such as semiconductors based

on materials other than silicon or various forms of breakthrough energy sources.?’ This report
suggests combining these various insights by focusing on key forward-looking sectors, including
those where Chinese entrants have already created disruption, but not losing sight of other areas
where there is potential for the United States to extend its lead even further.

Recalling the four categories of industries analyzed in Chapter 4 (see Table 4.1), industrial policy
and substantial restrictions on connectivity are likely not necessary, or less so, in sectors where
China has achieved “conforming success” (e.g., pharmaceuticals and smartphones) or where the
result for China has been “conforming failure” (e.g., aircraft manufacturing). In such industries,
Chinese activity has not caused market failures, which are usually an important precondition for
justifying extensive government intervention. Moreover, from an economic perspective, these are
also industries where radical decoupling between the United States and China, or even substantial
de-risking by imposing significant conditions on connectivity, would not be necessary. In these
industries, doing business with China has not resulted in the loss of U.S. competitiveness or harm
to the industries’ overall trajectories. To the contrary, the opposite has been the case. Chinese
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progress in biopharma so far has been helpful to the United States by providing, first, support for
clinical trials and, second, developing new innovative drugs that have then been licensed to Western
firms, who then bring them to market. That said, there may be a need in such sectors to impose
some kinds of constraints or guardrails for economic security purposes, for example, with regard to
data security (e.g., in the context of clinical trial data), supply chain diversification (e.g., for active
pharmacological ingredients), or avoiding technology leakage (e.g., for jet engines).?

By contrast, U.S. industrial policy to promote technological advancement and protect a competitive
landscape is particularly needed in areas where China has achieved “disruptive success,” such as
EVs, solar, wind, and telecommunications equipment. It may also be helpful in areas of “disruptive
failure” (e.g., advanced semiconductors), where Chinese industrial policy may be creating global
distortions and distracting leading firms from focusing on over-the-horizon innovations. The

kind of industrial policy response depends in part on the source of this disruption, whether it be
from subsidies and other support that allow Chinese firms to sell at unreasonably low prices or
technological breakthroughs that challenge existing technologies and business models. In many

of these industries, both sources of disruption exist, requiring a multilayered approach that likely
includes steps to: (1) de-risk from unfair competitive distortions, overdependence on China, and data
security vulnerabilities; (2) utilize the innovation benefits of being connected to China; (3) invest with
like-minded countries in potential leapfrogging innovations; and (4) support the widespread diffusion
of technological products and services as widely as possible at home and abroad.

For example, in the case of EVs, and the auto sector more generally—since at least half of Chinese auto
exports are still internal combustion engine (ICE) vehicles—it is entirely appropriate for the United States
and others to impose tariffs high enough to counteract extensive dumping by Chinese car companies.
To avoid an escalatory spiral of tariffs (with China and others) and maintain the legitimacy of such
restrictions, it would be best for the United States to impose rates based on actual levels of dumping or
subsidization (as the European Union has done), as opposed to arbitrarily setting extremely high tariffs
meant to block sales altogether.? Price undertakings, such as those being considered by the European
Union, or quotas, such as those set by Canada in January 2026, are also possible options.3°

U.S. companies need to find pricing and distribution strategies
to accelerate the popularization of their technologies. Otherwise,
they will be outflanked by China and other competitors, and

the American public’s support for industrial policy and these
companies’ products will wane.

Although the market in China is shifting in the direction of domestic producers, it is still valuable for
MNCs to be there to partner with Chinese companies in different parts of the supply chain, produce
and sell in the market, and use China as an export platform, particularly in the Indo-Pacific. The
United States can also explore opening up to Chinese exports (with tariffs or quotas still in place) as
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well as Chinese investments in joint ventures controlled by their American partners and that come

with technology transfer. Although there are potential data security risks covered by the ICTS rules on
connected vehicles, Peter Cowhey of University of California-San Diego has outlined a credible approach
to mitigating such risks, akin to the TikTok solution and the requirements for Tesla in China. Beyond

the ownership and technology transfer requirements, this would also include local data storage, only
processing anonymized data related to the car and its passengers, and use of U.S. technology systems
for data collection, mapping, and global positioning (GPS or Starlink).>** Equally important would

be for the industry to aggressively pursue innovations in multiple systems related to the vehicles,
including energy and propulsion, autonomy, and business models. Solid-state batteries that would
double the current range of EVs are only one to two years away, but the industry needs to look out

much further to experiment with non-lithium-based chemistries, particularly sodium, and new kinds

of charging systems.3?? Finally, U.S. automakers and the entire supply chain need to orient themselves
toward diffusing their products and related technologies as rapidly as possible.* This is China’s true
technology superpower; U.S. companies need to find pricing and distribution strategies to accelerate the
popularization of their technologies. Otherwise, they will be outflanked by China and other competitors,
and the American public’s support for industrial policy and these companies’ products will wane.

The Challenge of Limiting Civilian-Military Technology Flows

Much like the industrial policy measures deployed across sectors, the right strategy and tactics will
vary across policy domains. These domains can be divided into two broad categories. The first is the
group of policy spaces that support the nurturing of innovation ecosystems, including financing,
knowledge creation and protection, manufacturing, and diffusion. The second is economic security
risks, including technology leakage to the military, supply chain resilience, data security, economic
coercion, cybersecurity, financial security, and energy security. It should not be a surprise that,
almost by definition, the tendency with issues in the first category is to encourage connectivity and
reduce barriers to interchange, but the opposite with the latter, to impose restrictions in order to
protect national security.

That difference in posture toward growth and security-oriented issues—welcoming or resistant—
applies to the domains that are analyzed in this report, but the contrast is not absolute, as there are
good reasons for a nuanced approach to both strategies.

The power of the Chinese state, the weaknesses of private property rights and corporate
governance rules, and the legal requirement for Chinese companies to comply with data-sharing
mandates in the context of national security all make it extremely challenging for the U.S.
government to ensure that American technology does not end up supporting the Chinese

military while allowing widescale commercial interchange that benefits American companies and
consumers. Although it would be understandable for the U.S. government to throw up its hands
and impose country-wide restrictions on all potentially dual-use technologies, it is in the broad U.S.
national interest to seek to achieve both goals simultaneously.

The MCF initiative makes this task even harder. The number of Chinese commercial firms providing
services to the PLA has grown substantially over the last decade as MCF-related systems supporting
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the certification of companies and online tendering systems have proliferated. Some of this business
involves dual-use technologies, such as Al and drones, while some involves ordinary commercial
products that are sold to the PLA (such as food and clothing). But determining who does business
with the PLA and for what kinds of technologies with any sort of detail is extremely difficult.

As discussed in Chapter 5, the primary way the U.S. government manages this challenge is through
the Commerce Department’s Export-Administration Regulations (EAR), including its Entity List,

the Commerce Control List, and their related rules. Well over 1,000 of the almost 3,200 entities on
the Entity List are Chinese, and they are included because of the conclusion that they are providing
technology to help China’s military modernization. The number of covered entities seems large,

but this is because some companies have multiple subsidiaries, each of which is individually listed,
including (as of early 2026): Huawei (185), the China Electronics Technology Group Corporation
(CETC) (65), the Aviation Industry Corporation of China (AVIC) (34), and the China Aerospace Science
and Industry Corporation (CASIC) (9). Being placed on the list generally means that entity cannot gain
access to U.S. technology without a license, and often there is the presumption of denial for these
applications. It is hard to quibble with the individual entity listings and the restrictions since the U.S.
government decisions are typically based on intelligence and other classified information.

If there is an area of export control rules that may deserve a re-evaluation, it may be regulations
concerning specific technologies. The covered technologies have expanded dramatically over the last
decade under the logic that digital technologies may be more inherently dual-use and that China is likely
repurposing technologies acquired for commercial reasons to aid China’s military. This is why the range
of advanced semiconductors and semiconductor equipment has expanded extensively over this period.
There may be two types of problems with this approach. The first is the difficulty in properly drawing
the boundary of what is permitted and what is not. The standards set in 2022 have been shifted several
times because what is considered cutting edge has shifted, U.S. technology providers have figured how
to develop China-specific products that are just under the restricted thresholds, and China’s own abilities
at the high end have also improved, making earlier restrictions less meaningful. Moreover, as China has
been pushed to emphasize producing chips of larger nodes (“legacy chips”), this has put strain on its
competitors from elsewhere, which may require other policies to ameliorate.

The second is the invocation of extraterritoriality via the foreign direct product rule (FDPR) to force
other countries to restrict sale of semiconductors, supercomputer components, and semiconductor
manufacturing equipment made with U.S. technology. The dangers with this step are alienating
allies who oppose the policy and the broader legitimation of the use of extraterritoriality by any
government who wants to weaponize any technology over which they have a monopoly and

which is required by others as part of their supply chain. China’s October 2025 rules on rare earth
elements and magnets was certainly inspired by the United States application of the FDPR on
semiconductors. The underlying policy issue is whether the proliferating boundaries in terms of
items and jurisdictions are short-sighted—helping the U.S. restrict technology flows to China in the
short run but potentially creating a series of negative side effects that may end up undermining the
original aims of the policy.
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The most important complementary policy initiatives to address this challenge are two other lists of
PLA-related entities. As of January 2025, the Pentagon’s “1260H” list of PLA-related companies had over
50 separate companies, or roughly as many as 130 if you include their listed subsidiaries. Companies
placed on the list are believed to do business with the PLA and also have business, directly or indirectly,
in the United States. Some are traditional defense enterprises, such as AVIC and CETC; others are
commercial firms which the Pentagon believes have some sort of business ties with the PLA, such as the
Contemporary Amperex Technology Company (CATL), the Commercial Aircraft Corporation of China
(COMAQC), and Tencent. The main purpose of this list appears primarily to be to “name and shame.”
Companies on the list are not currently restricted from U.S. defense contracts, though this is set to
change in June 2026 as a result of the FY 2024 National Defense Authorization Act’s Section 805. Nor are
they inevitably treated as “military end users,” which would subject them to other restrictions.

The other list is the Treasury Department’s “Non-SDN Chinese-Military Industrial Complex
Companies List,” which as of January 2025 also had roughly 130 firms. Unlike the 1260H list,
companies on this list face substantive sanctions, as Americans are prohibited from investing in
these firms’ publicly traded securities.

As with the BIS Entity List, there is no strong basis for challenging the specific designations of who
is and is not included. That said, the existence of multiple lists, with different criteria, managed

by different government agencies, is both confusing to outsiders (to not only China but also U.S.
allies) and creates the possibility for insufficient coordination and strategic assessments by the U.S.
government as a whole. Hence, it may make sense to look for ways to merge these lists or unify their
oversight under a single entity, perhaps composed of representatives from multiple agencies.

Technical Standards: Calibrate to Build Vigilant Openness

The challenge of reducing technology leakage that aids China’s military development involves
improving the process for screening entities and right-sizing the extent of restrictions for specific
technologies. By contrast, the evidence from this report suggests that the dial for managing China’s
role in technical standards should be calibrated to a position of “vigilant openness.” In this case,

the United States has a strong interest in maintaining a unified technical standards system, if at all
possible. This is the best way to provide and maintain a truly globally innovation ecosystem and
continued U.S. leadership within that system. Any sort of fragmentation guarantees unchallenged
Chinese technological leadership in a large part of the standards world. That danger is most likely to
occur as a reaction to U.S. efforts to isolate China from this system.

The United States has a strong interest in maintaining a unified
technical standards system, if at all possible. This is the best way
to provide and maintain a truly globally innovation ecosystem
and continued U.S. leadership within that system.
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Chinese participants have tried to game the system by, among other things, flooding standards
development organizations (SDO) with proposals and influencing the selection of committee

leaders and proposals. The standards system is robust enough to effectively manage these kinds of
risks. International SDOs often have strong governance rules and norms, including a high degree

of transparency to the participants. There is also the opportunity to “forum shop,” or to focus on

SDOs with better governance norms. When Chinese participants seemed to corner the International
Telecommunication Union (ITU), Western MNCs shifted their attention to parallel technical committees
within the International Organization for Standardization (ISO) and 3GPP. Shifting attention away from
the ITU raised the danger to the ITU of becoming irrelevant. As a result, the ITU has tried to strengthen
its credibility. One element of its response was to change its leadership, replacing former Chinese official
Houlin Zhao as its director-general with American Doreen Bogdan-Martin.

Interview subjects also consistently stressed that it is important not to exaggerate the potential
cybersecurity and intellectual property (IP) theft risks from participating in SDOs. In addition to
internal checks, officials from Western governments regularly attend the working-level meetings of
high-tech standards organizations and can flag for others if any “risky” proposals are submitted by
Chinese participants. Moreover, as standards participants said during interviews for this report, it is
highly unlikely that a standard, as a whole or through its various components, would carry inherent
security risks. It is far more likely that serious problems (such as “backdoors”) are created when
companies and other organizations develop technology products and services, not when standards
are being created. Relatedly, participant interviewees consistently emphasize that IP theft as a
consequence of participating in SDOs is exceedingly rare and unlikely, as corporate participants do
not bring proprietary secrets to meetings, let alone their “crown jewels.”

The ultimate proof that the system works is that there still are no examples of China successfully
forcing a domestic standard on an international SDO or taking an international standard where it
is the dominant contributor and implementing it at home as a mandatory technical regulation that
everyone must obey.

The most serious risks to the United States’ genuine interests have occurred when it has tried to keep
China from fully participating or others from interacting with it. Although there may have been other
good reasons for placing Huawei on the BIS Entity List in 2019, including a reference to SDOs was clearly
a huge mistake because it pushed some of these organizations to suspend work with Huawei and drove
others to constrain their behavior for fear of potentially violating export control laws. As a direct result,
Huawei created HarmonyOS and abandoned Android, developed NearLink as a substitute for Bluetooth
and possibly Wi-Fi, and, along with other Chinese companies, decided to champion new industry
consortia based in China. Given China’s substantial technical capabilities and wide market reach, efforts
to isolate Chinese participants from mainstream SDOs simply result in growing China’s leadership role
and reducing the influence of American participants and the value of their contributions.

Now that Huawei and some other Chinese companies have started down a divergent path in a
small number of areas, there is no guarantee that the standards world will not further fragment.
However, a strategy of vigilant openness is far more likely to starve alternative standards and SDOs
of oxygen and to reduce the chances of further fragmentation. This is because keeping China
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involved will substantially reduce the relative value of it taking a divergent path. In short, ensuring
an open—yet well-governed system—will make it more likely that these initial efforts will be seen as

unpursued hedging options that never amount to much.

Beyond being vigilant and open to Chinese participation, there are several other steps U.S.
policymakers should take to help maintain U.S. leadership in international technical standards:

1. Review the United States’ standards strategy. In May 2023, the Biden administration
issued a national standards strategy.*° It identified 14 priority technologies and said the
United States should achieve greater influence in international standards by investing in

SDOs, facilitating wider participation by American companies in SDOs, supporting workforce
training, and ensuring that SDOs adhere to the norms of integrity and inclusivity. The White

House’s Office of Science and Technology Policy (OSTP) and the Commerce Department’s

National Institute of Standards and Technology (NIST) should lead an evaluation of the

strategy: what steps were taken, what was achieved, and how might the strategy be revised in
light of those results. Relatedly, it may make sense to reconsider the technological priorities;

in 2022, Al was mentioned, but primarily as a narrow machine-learning technology, not

the more all-encompassing field—with a multilayered technology stack—into which it has

since evolved. Finally, as part of this process, the U.S. government should consider the latest
strategy document developed by the American National Standards Institute (ANSI) and look

to align and coordinate on meeting strategic priorities.3%

2. Turbo-boost U.S. participation. Consistent with the U.S. government’s and ANSI’s strategies,
the United States needs to promote greater involvement in SDOs by technical experts from U.S.
industry and research organizations. This includes not only expanding the number of general

participants but also more assertively seeking positions of leadership in standards bodies at

the working level and above. The United States should also seek to host more secretariats for

the ISO and the ISO-IEC JTC1 committees (which are focused on ICT issues) and renew their

activism in the ITU. It should also look to increase U.S. participation in China’s state-based
technical committees as well as the growing number of industry consortia based in China.

3. Facilitate the United States as an attractive home for the headquarters of international

SDOs and as a host of international SDO meetings. In the standards world, geography

matters. Having standards organizations based in the United States and international meetings

here benefits Americans. It gives U.S. participants a greater role in directing SDOs and

shaping the standards they work on. But in the past few years, as a result of the pandemic,

growing strategic tensions with China, and changing policies toward international visitors

who are science and technology experts, it has been increasingly difficult for international
participants to attend international SDO meetings in the United States.°¢ As a result, several
SDOs have begun to shift to holding more meetings in other countries. The solution for this

is straightforward: fast-track visa approval for short-term visitors attending international
SDO meetings in the United States, or even better, permit visa-free travel for such experts.
The United States could seek to sign reciprocal visa-free arrangements either bilaterally or
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with multiple countries. Easing travel would quickly strengthen the United States’ role in
international standards and reduce pressure for fragmentation.

4. Protect IP and promote technology diffusion. Many technical standards do not have any
IP in them. But in the ICT space, particularly telecommunications, IP and standard essential
patents (SEP) are more common. Typically, SEPs are declared as a standard is being made,
and then there is a negotiation and a system created to manage and pay out royalties, with
the goal of doing so on a “fair, reasonable and non-discriminatory” basis. Often the various
parties—the innovators and users—end up arriving at a mutually agreed upon arrangement,
but occasionally that is not the case and the parties end up in court. Chinese technology
firms have become deeply involved on all sides of these negotiations, as both innovators
and users, with many companies being in both positions (e.g., device makers who also
innovate in network technologies). Their growing involvement also coincides with greater
participation from platform companies, such as Facebook, Google, and Baidu, who often
support reducing the value of certain kinds of IP, such as copyrights of artistic works.

The U.S. government has an interest in both protecting the IP of innovators while also
promoting access to technologies and knowledge as widely as possible. It would be valuable
for the White House’s OSTP to organize a multiagency study of the evolving challenges to
achieving a balanced outcome due to evolving technologies, emerging markets, and greater
participation by Chinese industry in international SDOs and IP arrangements.*"” This report
could be the basis for proposing potential reforms to ensure that economic and geopolitical
dynamics do not undermine the health of the international standards system.

America Aligned

It should go without saying that any effective strategy toward managing interdependence with
China on issues related to advanced technologies—whether unconditional engagement, decoupling,
de-risking, or calibrated coupling—will only be effective if done in concert with a large number

of countries around the world. Despite the United States’s own highly developed innovation
ecosystem, a record of innovation success and leadership across many industries, and other
elements of international power, China’s technological capabilities and related international power
and influence have grown dramatically. Although the country faces substantial macroeconomic
headwinds, occasionally fails to achieve leadership in various technologies, and has a political
system with distinct weaknesses, China should not be underestimated as a global participant.
China’s scale, technological capabilities, and deep, multilevel connectivity with others dictate that
the United States must find common ground with others in managing this challenge.
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Despite the United States’s own highly developed innovation
ecosystem, a record of innovation success and leadership
across many industries, and other elements of international
power, China’s technological capabilities and related
international power and influence have grown dramatically.

Doing so is easier said than done. Interviews for this project with officials from multiple U.S.
partners in Europe and the Indo-Pacific during the past few years reveal that these countries
share the United States’ concerns about China’s growing technological capabilities, their potential
military applications, and other economic security issues—and all of them are eager to collectively
implement appropriate measures to protect themselves and others from these risks. At the same
time, they are opposed to a strategy purely centered around decoupling or de-risking. All of them
see substantial economic and security benefits from maintaining ties with China. Policymakers
from multiple countries, without prompting, said that one of their goals was to remain
“indispensable” to China as a provider of the technologies China did not have at home. Several
also suggested that while they need to limit access for certain kinds of Chinese technologies, such
as telecommunications equipment, they expressed some confidence in their ability to manage the
attendant competitive and economic security risks from having Chinese goods and producers in
their countries.

In this context, it is not surprising that U.S. allies have found recent U.S. policy approaches problematic.

The Biden administration worked diligently to align with like-minded countries in Europe, the
Indo-Pacific, and elsewhere. This included a variety of mechanisms, such as the U.S.-EU Trade and
Technology Council, the Quadrilateral Security Dialogue (involving Australia, India, Japan, and the
United States), and the Indo-Pacific Economic Framework for Prosperity (IPEF). Through these and
other mechanisms, the United States was able to expand areas of consensus on how to manage the
China tech challenge. At the same time, the agenda was heavily titled in the direction of de-risking
and imposing restrictions on elements of the relationship. As discussed above, many of these steps
were a necessary course correction to previous policies, but it was a one-sided, largely zero-sum
approach with very limited ambition on a positive agenda vis-a-vis U.S.-China technological
competition or in seeing how to utilize elements of the technology relationship with China to realize
collective advantage.

The second Trump administration has also said that it values cooperation with long-time allies

in Europe and Asia on managing the China challenge. It has aimed to set reciprocal tariffs on

China higher than it imposes on other countries, and it has attempted to negotiate framework
arrangements with others that include limits on the trans-shipment of Chinese goods through these
countries and restricts the supply of certain advanced technologies to China. It has also attracted
new investments from several of these countries in high-tech sectors and agreed on a plan to
develop alternative sources of critical minerals to reduce dependence on China.
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At the same time, as noted above, it has sent mixed signals about being open to a continuing
technology relationship with China. It made the deal on TikTok and gave approval for advanced
GPU sales, provided the sellers and China meet very stringent conditions. Yet the administration
has criticized allies for cutting their own deals with China, including Canada’s decision to permit
imports of a limited number of EVs.?°¢ Equally important, it has unilaterally imposed steep tariffs
on allies, criticized the European Union for its digital technology policies, and abandoned its

own commitment to the energy transition and mitigating climate change. These steps not only
damage the United States’ bilateral relationships, they reduce potential sources of cooperation and
undermine the multilateral rules-based order, which these countries view as a central foundation to
a predictable and fair global order.

As a consequence, the United States is far from building a united front to tackle the technology
challenge with China. Countries have offered grudging, superficial support on a small number

of issues but are unlikely to cooperate deeply with the United States because of its seeming
insensitivity to their concerns and its unpredictable approach toward China, alternating between
heavy restrictions and new deals without a clear roadmap for where it wants to go. If the United
States continues down its current path, primarily acting alone with minimal support from others,
China will more rapidly make advances in technological areas for which it was once dependent on
the United States and others. This would eventually make U.S. restrictions on advanced technology
obsolete, undermine U.S. competitiveness, and ease China’s efforts to expand its influence in global
economic governance, including in technical standards.

However, the United States does not need to accept a future that cedes technology dominance to
China in particular industries, policy domains, or regions of the world. It should seek to deploy
a prudent, middle-ground strategy that promotes U.S. technological advancement—in each of its
dimensions—while calibrating the relationship with China across various sectors to maximize the
benefits and minimize the risks to America’s economy and national security.

The Power of Innovation | 107



About the Author

Scott Kennedy is senior adviser and trustee chair in Chinese Business and Economics at the Center
for Strategic and International Studies (CSIS). A leading authority on Chinese economic policy and
U.S.-China commercial relations, Kennedy has been traveling to China for 38 years. His ongoing
areas of focus include China’s innovation drive, Chinese industrial policy, U.S.-China relations, and
global economic governance. His articles have appeared in a wide array of policy, popular, and
academic venues, including the New York Times, the Wall Street Journal, Foreign Affairs, Foreign
Policy, and China Quarterly. His major publications include Managing U.S.-China Tensions over the
Global Economic Order: Tentative Proposals (CSIS, November 2024); U.S.-China Scholarly Recoupling:
Advancing Mutual Understanding in an Era of Intense Rivalry (CSIS, March 2024); (with Wang Jisi)
Breaking the Ice: The Role of Scholarly Exchange in Stabilizing U.S.-China Relations (CSIS, 2023);
China’s Uneven High-Tech Drive: Implications for the United States (CSIS, 2020); Global Governance
and China: The Dragon’s Learning Curve (Routledge, 2018); The Fat Tech Dragon: Benchmarking
China’s Innovation Drive (CSIS, 2017); and The Business of Lobbying in China (Harvard University
Press, 2005). Kennedy hosts the China Field Notes podcast, which features voices from on the
ground in China. From 2000 to 2014, Kennedy was a professor at Indiana University (IU), where he
established the Research Center for Chinese Politics and Business and was the founding academic
director of IU’s China Office. Kennedy received a PhD in political science from George Washington
University, an MA from Johns Hopkins School of Advanced International Studies, and a BA from the
University of Virginia.

Scott Kennedy | 108



Endnotes

1 Adam Taylor, “Finally, China Manufacturers a Ballpoint Pen All by Itself,” Washington Post, January 18,
2017, https://www.washingtonpost.com/news/worldviews/wp/2017/01/18/finally-china-manufactures-
a-ballpoint-pen-all-by-itself/; Mary Hui, “Why China Still Can’t Make Ballpoint Pens,” a/symmetric (blog),
January 27, 2024, https://theasymmetric.substack.com/p/china-ballpoint-pen-machine-tools; and “See-
ing the immense potential of Chinese manufacturing through the ‘competition at the tip of the pen’” [
MR ERE e  E TR EHER E K 1], Xinhua News, November 27, 2024, https://www.news.cn/
tech/20241127/940a41c210d541ed8ba91b8e6dcd6427/c.html.

2 “Xi Outlines Main Directions for Developing New Quality Productive Forces,” YouTube video, posted by
CCTV Video News Agency, January 2, 2026, 6:03, https://www.youtube.com/watch?v=IjGBVvhDOco.

3 On China’s soft power, see Irene S. Wu, Measuring Soft Power in International Relations (Boulder, CO:
Lynne Rienner, 2024).
4 Nick Jain, “What Is Technology Innovation? Definitions, Examples and Strategic Management,” Ideas-

cale, July 15, 2023, https://ideascale.com/blog/what-is-technology-innovation/; and “What Does Techno-
logical Innovation Really Consist Of?,” Seidor, May 10, 2024, https://www.seidor.com/en-us/blog/what-i
s-true-technological-innovation.

5 For a review of the scholarly debate on innovation, see Larisa V. Shavinina ed., The International Hand-
book of Innovation (Amsterdam: Elsevier Science, 2003).

6 Amnon Frenkel and Shlomo Maital, Mapping National Innovation Ecosystems: Foundations for Policy
Consensus (Cheltenham, UK: Edward Elgar, 2014); and Carol L. Stimmel, Evolving Innovation Ecosystems:
A Guide to Open Idea Transformation in the Age of Future Tech (Boca Raton, FL: CRC Press, 2017).

7 Ha-Joon Chang, Bad Samaritans: The Myth of Free Trade and the Secret History of Capitalism (New York:
Bloomsbury, 2008), 122-44.

The Power of Innovation | 109


https://www.washingtonpost.com/news/worldviews/wp/2017/01/18/finally-china-manufactures-a-ballpoint-pen-all-by-itself/
https://www.washingtonpost.com/news/worldviews/wp/2017/01/18/finally-china-manufactures-a-ballpoint-pen-all-by-itself/
https://theasymmetric.substack.com/p/china-ballpoint-pen-machine-tools
https://www.news.cn/tech/20241127/940a41c210d541ed8ba91b8e6dcd6427/c.html
https://www.news.cn/tech/20241127/940a41c210d541ed8ba91b8e6dcd6427/c.html
https://www.youtube.com/watch?v=IjGBVvhDOco
https://ideascale.com/blog/what-is-technology-innovation/
https://www.seidor.com/en-us/blog/what-is-true-technological-innovation
https://www.seidor.com/en-us/blog/what-is-true-technological-innovation

10

11

12

13

14
15

16

17

For example, see Feng-chao Liu et al., “China’s Innovation Policies: Evolution, Institutional Structure,
and Trajectory,” Research Policy vol. 40, no 7 (2011): 917-31, https://doi.org/10.1016/j.respol.2011.05.005.

For example, see U.S. Chamber of Commerce, Made in China 2025: Global Ambitions Built on Local
Protections (Washington, DC: U.S. Chamber of Commerce, March 2017), https://www.uschamber.com/
international/made-china-2025-global-ambitions-built-local-protections-O.

Representative works include Linda Jakobson ed., Innovation with Chinese Characteristics: High-Tech
Research in China (New York: Palgrave Macmillan, 2007); Regina M. Abrami et al., “Why China Can’t In-
novate,” Harvard Business Review, March 2014, https://hbr.org/2014/03/why-china-cant-innovate; George
J. Gilboy, “The Myth Behind China’s Miracle,” Foreign Affairs 83, no. 4 (July/August 2004): 33-48, https://
www.foreignaffairs.com/articles/asia/2004-07-01/myth-behind-chinas-miracle; Anil Gupta and Haiyan
Wang, “How China’s Government Helps—and Hinders—Innovation,” Harvard Business Review, Novem-
ber 2016, https://hbr.org/2016/11/how-chinas-government-helps-and-hinders-innovation; and James A.
Lewis, Learning the Superior Techniques of the Barbarians: China’s Pursuit of Semiconductor Independence
(Washington, DC: CSIS, January 2019), https://csis-website-prod.s3.amazonaws.com/s3fs-public/publica-
tion/190115_Lewis_Semiconductor v6.pdf.

Loren Brandt and Eric Thun, “The Fight for the Middle: Upgrading, Competition, and Industrial
Development in China,” World Development 38, no. 11 (2010): 1155-74, https://doi.org/10.1016/j.world-
dev.2010.05.003; Angang Hu, China in 2020: A New Type of Superpower (Washington, DC: Brookings,
2011); Denis Fred Simon and Cong Cao, China’s Emerging Technological Edge: Assessing the Role of
High-End Talent (Cambridge, UK: Cambridge University Press, 2009); McKinsey & Company, “Three
Snapshots of Chinese Innovation,” McKinsey Quarterly, February 2012; and Can Huang and Naubahar
Sharif, “Global Technology Leadership: The Case of China,” Science and Public Policy 43, no. 1 (2015):
62-73, https://doi.org/10.1093/scipol/scv019.

The latest installment of this view is Patrick McGee, Apple in China: The Capture of the World’s Greatest
Company (New York: Scribner, 2025). Also see Simon and Cao, China’s Emerging Technological Edge;
McKinsey & Company, “Three Snapshots of Chinese Innovation”; and Douglas B. Fuller, Paper Tigers,
Hidden Dragon: Firms and the Political Economy of China’s Technology Development (Oxford: Oxford Uni-
versity Press, 2016).

Adam Segal, Digital Dragon: High-Technology Enterprises in China (Ithaca, NY: Cornell University Press,
2003); and Eric Thun, Changing Lanes in China: Foreign Direct Investment, Local Governments, and Auto
Sector Development (Cambridge, UK: Cambridge University Press, 2006).

Fuller, Paper Tigers, Hidden Dragons.

Dan Breznitz and Michael Murphree, Run of the Red Queen: Government, Innovation, Globalization, and
Economic Growth in China (New Haven: Yale University Press, 2011); and Jonathan Woetzel et al., The Chi-
na Effect on Global Innovation (Washington, DC: McKinsey Global Institute, October 2015), https://www.
mckinsey.com/-/media/mckinsey/business%20functions/strategy%20and%20corporate%20finance/
our%20insights/chinas%20innovation%20imperative/the_china_effect_on_global_innovation.ashx.

Examples include Duncan Clark, Alibaba: The House That Jack Ma Built (New York: HarperCollins, 2016);
Edward Tse, China’s Disruptors: How Alibaba, Xiaomi, Tencent, and Other Companies are Changing the
Rules of Business (New York: Portfolio, 2015); Shaun Rein, The End of Copycat China: The Rise of Creativi-
ty, Innovation, and Individualism in Asia (Hoboken, NJ: Wiley, 2014); and Eva Dou, House of Huawei: The
Secret History of the China’s Most Powerful Company (New York: Portfolio/Penguin, 2025).

Examples include Rebecca A. Fannin, The New Tech Titans: Innovation Under Pressure in the World’s Most
Ambitious Economy (London: John Murray Business, 2026); Keyu Jin, The New China Playbook: Beyond
Socialism and Capitalism (New York: Viking, 2023); Dan Wang, Breakneck: China’s Quest to Engineer the
Future (New York: Norton, 2025); Kai-Fu Lee, Al Superpowers: China, Silicon Valley, and the New World

Scott Kennedy | 110


https://doi.org/10.1016/j.respol.2011.05.005
https://www.uschamber.com/international/made-china-2025-global-ambitions-built-local-protections-0
https://www.uschamber.com/international/made-china-2025-global-ambitions-built-local-protections-0
https://hbr.org/2014/03/why-china-cant-innovate
https://www.foreignaffairs.com/articles/asia/2004-07-01/myth-behind-chinas-miracle
https://www.foreignaffairs.com/articles/asia/2004-07-01/myth-behind-chinas-miracle
https://hbr.org/2016/11/how-chinas-government-helps-and-hinders-innovation
https://csis-website-prod.s3.amazonaws.com/s3fs-public/publication/190115_Lewis_Semiconductor_v6.pdf
https://csis-website-prod.s3.amazonaws.com/s3fs-public/publication/190115_Lewis_Semiconductor_v6.pdf
https://doi.org/10.1016/j.worlddev.2010.05.003
https://doi.org/10.1016/j.worlddev.2010.05.003
https://doi.org/10.1093/scipol/scv019
https://www.mckinsey.com/~/media/mckinsey/business%20functions/strategy%20and%20corporate%20finance/our%20insights/chinas%20innovation%20imperative/the_china_effect_on_global_innovation.ashx
https://www.mckinsey.com/~/media/mckinsey/business%20functions/strategy%20and%20corporate%20finance/our%20insights/chinas%20innovation%20imperative/the_china_effect_on_global_innovation.ashx
https://www.mckinsey.com/~/media/mckinsey/business%20functions/strategy%20and%20corporate%20finance/our%20insights/chinas%20innovation%20imperative/the_china_effect_on_global_innovation.ashx

18

19

20

21

22

23

24

25

26

27

28

Order (Boston: Houghton Mifflin Harcourt, 2018); and Rebecca A. Fannin, The Titans of China: How
China’s Tech Sector Is Challenging the World by Innovating Faster, Working Harder, & Going Global (Boston:
Nicholas Brealey, 2019).

Alastair Marsh, “China Road Trip Exposes List of Uninvestable Assets in the West,” Bloomberg, Septem-
ber 21, 2025, https://www.bloomberg.com/news/articles/2025-09-21/china-road-trip-exposes-list-of-un-
investable-assets-in-the-west.

Elizabeth C. Economy, The Third Revolution: Xi Jinping and the New Chinese State (Oxford: Oxford Univer-
sity Press, 2018).

Anne Stevenson-Yang, Wild Ride: A Short History of the Opening and Closing of the Chinese Economy (Lon-
don: Bui Jones, 2024).

Meg Rithmire, Precarious Ties: Business and the State in Authoritarian Asia (Oxford: Oxford University
Press, 2023); Minxin Pei, China’s Crony Capitalism: The Dynamics of Regime Decay (Cambridge, MA: Har-
vard University Press, 2016); and Yasheng Huang, The Rise and Fall of the EAST: How Exams, Autocracy,
Stability, and Technology Brought China Success, and Why They Might Lead to Its Decline (New Haven, CT:
Yale University Press, 2023). On the importance of collegial government-business relations for technolo-
gy innovation, see Peter Evans, Embedded Autonomy: State and Industrial Transformation (Princeton, NJ:
Princeton University Press, 1995).

Barry Naughton, The Rise of Chinese Industrial Policy, 1978-2020 (Mexico City: Universidad Nacional
Auténoma de México, 2021); and Barry Naughton, Siwen Xiao, and Yaosheng Xu, “The Trajectory

of China’s Industrial Policies,” University of California Institute on Global Conflict and Cooperation,
working paper no. 6, June 2, 2023, https://ucigcc.org/publication/working-paper/the-trajectory-of-china
s-industrial-policies/.

An important contribution is Jae Ho Chung, ed., Assessing China’s Power (New York: Palgrave Macmillan,
2015).

Perhaps the most infamous in a study by Tsinghua University professor Hu Angang, who calculated

that China’s overall national power had surpassed that of the United States in 2013. See Hu Angang, “An
Assessment to the Comprehensive National Power of China and the U.S. (1990-2013)” [Xf FHZE4E A FE 11
PP - 1990-20134E], Journal of Tsinghua University (Philosophy and Social Sciences) no. 1 (2015): 26-39.

For examples, see David Kang, China Rising: Peace, Power, and Order in East Asia (New York: Colum-

bia University Press, 2007); and Robert Ross and Zhu Feng, eds., China’s Ascent: Power, Security, and
the Future of International Politics (Ithaca, NY: Cornell University Press, 2008). One assumption of the
“China’s rise” perspective that typically goes unmentioned is the notion that China’s ascension to being
a superpower is essentially inevitable, and that if it does not occur, it would only be because the United
States and others thwarted the country’s progress.

A recent example is Oriana Skylar Mastro, Upstart: How China Became a Great Power (Oxford: Oxford
University Press, 2024).

Examples include Graham Allison, Destined for War: Can America and China Escape Thucydides’s Trap?
(New York: Houghton Mifflin Harcourt, 2017); and Charles Doran, “Power Cycle Theory, the Shifting
Tides of History, and Statecraft: Interpreting China’s Rise,” SAIS Europe Journal of Global Affairs vol. 15
(Spring 2012): 10-21, https://saisjournal.org/posts/power-cycle-theory-the-shifting-tides-of-history-an
d-statecraft.

For examples, see Hal Brands and Michael Beckley, Danger Zone: The Coming Conflict with China (New
York: Norton, 2022); and Michael Beckley, “China’s Century? Why America’s Edge Will Endure,” Interna-
tional Security 36, no. 3 (Winter 2011/12): 41-78, https://www.belfercenter.org/sites/default/files/panthe-
on_files/files/publication/Chinas_Century.pdf. For a detailed analysis that highlights China’s macroeco-

The Power of Innovation | 111


https://www.bloomberg.com/news/articles/2025-09-21/china-road-trip-exposes-list-of-uninvestable-assets-in-the-west
https://www.bloomberg.com/news/articles/2025-09-21/china-road-trip-exposes-list-of-uninvestable-assets-in-the-west
https://ucigcc.org/publication/working-paper/the-trajectory-of-chinas-industrial-policies/
https://ucigcc.org/publication/working-paper/the-trajectory-of-chinas-industrial-policies/
https://saisjournal.org/posts/power-cycle-theory-the-shifting-tides-of-history-and-statecraft
https://saisjournal.org/posts/power-cycle-theory-the-shifting-tides-of-history-and-statecraft
https://www.belfercenter.org/sites/default/files/pantheon_files/files/publication/Chinas_Century.pdf
https://www.belfercenter.org/sites/default/files/pantheon_files/files/publication/Chinas_Century.pdf

29

30

31

32

33

34

35

36

37

38

39

40

nomic weaknesses with delving into the implications for its power and foreign policy, see Logan Wright,
Grasping Shadows: The Politics of China’s Deleveraging Campaign (Washington, DC: CSIS, April 2023),
https://www.csis.org/analysis/grasping-shadows-politics-chinas-deleveraging-campaign. The most infa-
mous negative assessment of China’s economy is Gordon C. Chang, The Coming Collapse of China (New
York: Random House, 2001).

Bates Gill, Daring to Struggle: China’s Global Ambitions Under Xi Jinping (Oxford: Oxford University Press,
2022), 78-103, 197-199.

Ryan Hass, Stronger: Adapting America’s China Strategy in an Age of Competitive Interdependence (New
Haven, CT: Yale University Press, 2021).

David Shambaugh, China Goes Global: The Partial Power (Oxford: Oxford University Press, 2014). For a
similar view, see David M. Lampton, The Three Faces of Chinese Power: Might, Money, and Minds (Berke-
ley, CA: University of California Press, 2008).

Evan Feigenbaum, China’s Techno-Warriors: National Security and Strategic Competition from the Nuclear
to the Information Age (Stanford, CA: Stanford University Press, 2003); and Tai Ming Cheung, Fortifying
China: The Struggle to Build a Modern Defense Economy (Ithaca, NY: Cornell University Press, 2013).

H. Landis Gabel, Competitive Strategies for Product Standards: The Strategic Use of Compatibility Stan-
dards for Competitive Advantage (London: McGraw-Hill, 1991); and Stanley M. Besen and Joseph Farrell,
“Choosing How to Compete: Strategies and Tactics in Standardization,” Journal of Economic Perspectives
8, no. 2 (Spring 1994): 117-31, https://www.aeaweb.org/articles?id=10.1257/jep.8.2.117.

Scott Kennedy, “The Political Economy of Standards Coalitions: Explaining China’s Involvement in
High-Tech Standards Wars,” Asia Policy no. 2 (July 2006): 41-62, https://www.jstor.org/stable/24904570;
and Scott Kennedy, Richard P. Suttmeier, and Jun Su, Standards, Stakeholders, and Innovation: China’s
Evolving Role in the Global Knowledge Economy (Seattle: National Bureau of Asian Research, September
2008).

Amy Sandys, “Huawei and Ericsson Renew Global 5G Patent Licensing Deal,” Juve Patent, August

25, 2023, https://www.juve-patent.com/people-and-business/huawei-and-ericsson-renew-global-5
g-patent-licensing-deal/; and “5G Security. Huawei: Facts, Not Myths,” Voices of Huawei, December 17,
2019, https://www.huawei.com/jp/facts/voices-of-huawei/5g-security.

Scott Kennedy, “The History of Plans,” Perfecting China, Inc.: The 13th Five-Year Plan, CSIS, May 20, 2016,
https://fiveyearplan.csis.org/history-of-plans/.

Scott Kennedy and Christopher K. Johnson, Perfecting China, Inc.: The 13th Five-Year Plan (Washington,
DC: CSIS, May 2016), https://www.csis.org/analysis/perfecting-china-inc.

Xinhua News Agency, “Xi Jinping Emphasizes Advancing the Modernization of the National Security Sys-
tem and Capabilities and Resolutely Safeguarding National Security and Social Stability” [>T F-5# 1,
HERZ 2RI, B E R L &M+ 2F3E], PRC Central People’s Government, October
16, 2022, https://www.gov.cn/xinwen/2022-10/16/content_5718828.htm.

Graham Webster, “U.S. Tools to Address Chinese Market Distortions,” Testimony Before U.S.-China
Economic and Security Review Commission, June 8, 2018, https://www.uscc.gov/sites/default/files/USC
C-Webster-Written-FINALSUBMIT.pdf.

For example, see Office of the U.S. Trade Representative, 2024 Report to Congress on China’s WTO Compli-
ance (Washington, DC: Office of the U.S. Trade Representative, January 2025), 70, https://ustr.gov/sites/
default/files/files/reports/2025/2024USTRReportCongressonChinaWTOCompliance.pdf.

Scott Kennedy | 112


https://www.csis.org/analysis/grasping-shadows-politics-chinas-deleveraging-campaign
https://www.aeaweb.org/articles?id=10.1257/jep.8.2.117
https://www.jstor.org/stable/24904570
https://www.juve-patent.com/people-and-business/huawei-and-ericsson-renew-global-5g-patent-licensing-deal/
https://www.juve-patent.com/people-and-business/huawei-and-ericsson-renew-global-5g-patent-licensing-deal/
https://www.huawei.com/jp/facts/voices-of-huawei/5g-security
https://fiveyearplan.csis.org/history-of-plans/
https://www.csis.org/analysis/perfecting-china-inc
https://www.gov.cn/xinwen/2022-10/16/content_5718828.htm
https://www.uscc.gov/sites/default/files/USCC-Webster-Written-FINALSUBMIT.pdf
https://www.uscc.gov/sites/default/files/USCC-Webster-Written-FINALSUBMIT.pdf
https://ustr.gov/sites/default/files/files/reports/2025/2024USTRReportCongressonChinaWTOCompliance.pdf
https://ustr.gov/sites/default/files/files/reports/2025/2024USTRReportCongressonChinaWTOCompliance.pdf

41

42

43

44

45
46

47

48

49

John Lee, “Understanding and Countering Beijing’s Strategy of Economic Decoupling on China’s Terms,”
RIETI, October 6, 2022, https://www.rieti.go.jp/en/events/bbl/22100601.html.

“U.S. Hegemony and Its Perils,” PRC Ministry of Foreign Affairs, February 20, 2023, https://www.mfa.
gov.cn/eng/zy/gb/202405/t20240531_11367483.html.

Jost Wubbeke et al., Made in China 2025: The Making of a High-Tech Superpower and Consequences for
Industrial Countries (Berlin: Mercator Institute for China Studies, December 2016), https://merics.org/
sites/default/files/2020-04/Made%20in%20China%202025.pdf; European Union Chamber of Commerce
in China, China Manufacturing 2025: Putting Industrial Policy Ahead of Market Forces (Beijing: European
Union Chamber of Commerce in China, March 2017), https://www.cscc.it/upload/doc/china_manufactur-
ing 2025 _putting industrial_policy ahead_of market force%5Benglish-version%5D.pdf; U.S. Chamber of
Commerce, Made in China 2025: Global Ambitions Built on Local Protections (Washington, DC: U.S. Cham-
ber of Commerce, September 2016), https://www.uschamber.com/assets/documents/final made_in_chi-
na_2025 report_full.pdf; and Scott Kennedy, “Made in China 2025,” CSIS, Critical Questions, June 1, 2015,
https://www.csis.org/analysis/made-china-2025.

“Classification for Strategic and Emerging Industries in Manufacturing (2012)” [F4& \ LA E [E 5
Gt R G bRUE—— SIS T 477k 53262012 4], Survey Office of the National Bureau of Statistics

[of China] in Jiangsu, accessed November 21, 2025, https://jszd.stats.gov.cn/TrueCMS//gjtjjjsdczd/tjbz/
content/887e9225-1217-4ade-88d8-65e3e2¢31512.html; “Guiding Catalogue of Key Products and Services
for Strategic Emerging Industries (2018 Edition )” [ % F El& M M40 L 5 A S AR SS H 542018
W)Y %1], State Council of the People’s Republic of China, December 31, 2018, https://www.gov.cn/
zhengce/zhengceku/2018-12/31/content_5433037.htm; and “Classification Catalogue for Strategic and
Emerging Industries in Manufacturing (2023)” [ T Mk &g H1>47= Wk 57 26 H 5£2023], Shanghai Municipal
Bureau of Statistics, accessed November 21, 2025, https://tjj.sh.gov.cn/cmsres/79/7906953f979241a282f-
6d06efdc2a7ae/902e7178426dd0a3a3c62761bfa962c8.pdf.

Kennedy and Johnson, Perfecting China, Inc.

“Outline of the 14th Five-Year Plan for National Economic and Social Development and Long-Range
Objectives for 2035 of the People’s Republic of China” [H4& A\ RALAEE RAET A2 A S +PIN i
R KIFN20354E58 5 HARAIEE)], State Council of the People’s Republic of China [FF# A\ FHF1E E 55571,
March 13, 2021, https://www.gov.cn/xinwen/2021-03/13/content_5592681.htm.

Xinhua News Agency, “Recommendations of the Central Committee of the Communist Party of China
for Formulating the 15th Five-Year Plan for National Economic and Social Development,” XinhuaNet,
October 28, 2025, https://english.news.cn/20251028/etbfd0c774fd4blc8daeb741c0351431/c.html; and
Jimmy Goodrich, “Beijing Calls for ‘Extraordinary Measures’ to Boost Tech Self-Sufficiency,” UC Institute
on Global Conflict and Cooperation (blog), November 20, 2025, https://ucigcc.org/blog/beijing-calls-fo
r-extraordinary-measures-to-boost-tech-self-sufficiency;.

“Recommendations on Formulating the 15th Five-Year Plan for National Economic and Social De-
velopment” [Ht R % THilE B REF R 2 & B T HA AAEMIRYEIN], Communist Party of
China Central Committee, adopted October 23, 2025, published October 28, 2025, https://www.
gov.cn/zhengce/202510/content_7046050.htm; and Jowi Morales, “China Seeks Semiconductor and
Al Self-Reliance in Ambitious New 5-year Plan—Beijing Also Wants to Increase Domestic Spending
and Reduce Reliance on Exports,” Tom’s Hardware, October 23, 2025, https://www.tomshardware.
com/tech-industry/china-seeks-semiconductor-and-ai-self-reliance-in-ambitious-new-5-year-plan-b
eijing-also-wants-to-increase-domestic-spending-and-reduce-reliance-on-exports.

“Guiding Opinions of the State Council on Actively Promoting the ‘Internet + Initiative” [[E 55k 5 T
Mottt BN+ 4780046 S & L], State Council of the People’s Republic of China, Guo Fa (national law,
2015), no. 40, July 4, 2015, https://www.gov.cn/zhengce/content/2015-07/04/content_10002.htm; and

The Power of Innovation | 113


https://www.rieti.go.jp/en/events/bbl/22100601.html
https://www.mfa.gov.cn/eng/zy/gb/202405/t20240531_11367483.html
https://www.mfa.gov.cn/eng/zy/gb/202405/t20240531_11367483.html
https://merics.org/sites/default/files/2020-04/Made%20in%20China%202025.pdf
https://merics.org/sites/default/files/2020-04/Made%20in%20China%202025.pdf
https://www.cscc.it/upload/doc/china_manufacturing_2025_putting_industrial_policy_ahead_of_market_force%5Benglish-version%5D.pdf
https://www.cscc.it/upload/doc/china_manufacturing_2025_putting_industrial_policy_ahead_of_market_force%5Benglish-version%5D.pdf
https://www.uschamber.com/assets/documents/final_made_in_china_2025_report_full.pdf
https://www.uschamber.com/assets/documents/final_made_in_china_2025_report_full.pdf
https://www.csis.org/analysis/made-china-2025
https://jszd.stats.gov.cn/TrueCMS//gjtjjjsdczd/tjbz/content/887e9225-1217-4ade-88d8-65e3e2c31512.html
https://jszd.stats.gov.cn/TrueCMS//gjtjjjsdczd/tjbz/content/887e9225-1217-4ade-88d8-65e3e2c31512.html
https://www.gov.cn/zhengce/zhengceku/2018-12/31/content_5433037.htm
https://www.gov.cn/zhengce/zhengceku/2018-12/31/content_5433037.htm
https://tjj.sh.gov.cn/cmsres/79/7906953f979241a282f6d06efdc2a7ae/902e7178426dd0a3a3c62761bfa962c8.pdf
https://tjj.sh.gov.cn/cmsres/79/7906953f979241a282f6d06efdc2a7ae/902e7178426dd0a3a3c62761bfa962c8.pdf
https://www.gov.cn/xinwen/2021-03/13/content_5592681.htm
https://english.news.cn/20251028/efbfd0c774fd4b1c8daeb741c0351431/c.html
https://ucigcc.org/blog/beijing-calls-for-extraordinary-measures-to-boost-tech-self-sufficiency/
https://ucigcc.org/blog/beijing-calls-for-extraordinary-measures-to-boost-tech-self-sufficiency/
https://www.gov.cn/zhengce/202510/content_7046050.htm
https://www.gov.cn/zhengce/202510/content_7046050.htm
https://www.tomshardware.com/tech-industry/china-seeks-semiconductor-and-ai-self-reliance-in-ambitious-new-5-year-plan-beijing-also-wants-to-increase-domestic-spending-and-reduce-reliance-on-exports?utm_source=chatgpt.com
https://www.tomshardware.com/tech-industry/china-seeks-semiconductor-and-ai-self-reliance-in-ambitious-new-5-year-plan-beijing-also-wants-to-increase-domestic-spending-and-reduce-reliance-on-exports?utm_source=chatgpt.com
https://www.tomshardware.com/tech-industry/china-seeks-semiconductor-and-ai-self-reliance-in-ambitious-new-5-year-plan-beijing-also-wants-to-increase-domestic-spending-and-reduce-reliance-on-exports?utm_source=chatgpt.com
https://www.gov.cn/zhengce/content/2015-07/04/content_10002.htm?utm_source=chatgpt.com

50

51

52

53
54

55
56

57

58

59

60

61

62

63

“Notice on Issuing the Outline of the Action Plan for Promoting Big Data Development” [[E55F5¢ % T EHI%
fEHER I & BTN ZE Y5841, State Council of the People’s Republic of China, Guo Fa (national law,
2015) no. 50, August 31, 2015, https://www.gov.cn/gongbao/content/2015/content_2929345.htm.

“Notice on Issuing the New Generation Artificial Intelligence Development Plan” [ 55 k5% % T El& (#r—
RNTRE L BIKIIIER], State Council of the People’s Republic of China, Guo Fa (national law, 2017)
no. 35, issued July 8, 2017, https://www.gov.cn/zhengce/content/2017-07/20/content_5211996.htm.

“Opinion on Deepening the Implementation of the ‘Al+* Action” [[E55F% % TR AL N TR e+ T8I
E U], State Council of the People’s Republic of China, Guo Fa (national law, 2025) no. 11, issued Novem-
ber 12, 2025, http://www.ngs.gov.cn/zwgk/fdzdgknr/wjzc/qtzdgkwj/content_8892.

“Outline of the People’s Republic of China 14th Five-Year Plan for National Economic and Social Devel-
opment and Long-Range Objectives for 2035,” State Council of the People’s Republic of China, March 13,
2021, https://www.gov.cn/xinwen/2021-03/13/content_5592681.htm.

59

Goodrich, “Beijing Calls for ‘Extraordinary Measures’.

For a brief summary of these restrictions, see “China - Export Controls,” International Trade Ad-
ministration, U.S. Department of Commerce, updated September 25, 2025, https://www.trade.gov/
country-commercial-guides/china-us-export-controls.

For an excellent example, McGee, Apple in China.

Dengfeng Liu et al., “Overseas R&D and Technological Innovation: Empirical Evidence of Chinese Listed
Companies,” Pacific-Basin Financial Journal 91 (June 2025), https://www.sciencedirect.com/science/arti-
cle/abs/pii/S0927538X25000915.

Gerard DiPippo, Ilaria Mazzocco, and Scott Kennedy, Red Ink: Estimating Chinese Industrial Policy Spend-
ing in Comparative Perspective (Washington, DC: CSIS, May 23, 2022), https://www.csis.org/analysis/re
d-ink-estimating-chinese-industrial-policy-spending-comparative-perspective.

Eliot Chen, “Big Spender,” The Wire China, September 4, 2022, https://www.thewirechina.
com/2022/09/04/chinas-industrial-policy/.

Daniel Garcia-Macia, Siddharth Kothari, and Yifan Tao, “Industrial Policy in China: Quantification and
Impact on Misallocation,” International Monetary Fund, Working Paper no. 25/155, August 2025, https://
www.imf.org/-/media/Files/Publications/WP/2025/English/wpiea2025155-source-pdf.ashx.

Xinhua News Agency, “China Establishes 51-bln-yuan Fund for Central SOEs to Develop Strategic
Industries,” XinhuaNet, October 29, 2025, https://english.news.cn/20251029/3eale7871f774199b-
2ceec9a5d56ea44/c.html.

CSIS is currently sponsoring a project to update the data presented in Red Ink. For a helpful analysis

of a wide range of funding sources to support industrial policy, see Camille Boullenois, Agatha Kratz,
and Daniel H. Rosen, Far From Normal: An Augmented Assessment of China’s State Support (New York:
Rhodium Group, March 2025), https://rhg.com/research/far-from-normal-an-augmented-assessment-of-c
hinas-state-support/.

Michael Martina and Stephen Nellis, “Qualcomm Ends $44 billion NXP Bid After Failing to Win China
Approval,” Reuters, July 26, 2018, https://www.reuters.com/article/technology/qualcomm-ends-44-billio
n-nxp-bid-after-failing-to-win-china-approval-idUSKBNIKF18X/.

Gracelin Baskaran, “China’s New Rare Earth and Magnets Restrictions Threaten U.S. Defense Supply
Chains,” CSIS, Critical Questions, October 9, 2025, https://www.csis.org/analysis/chinas-new-rare-eart
h-and-magnet-restrictions-threaten-us-defense-supply-chains.

Scott Kennedy | 114


https://www.gov.cn/gongbao/content/2015/content_2929345.htm
https://www.gov.cn/zhengce/content/2017-07/20/content_5211996.htm
http://www.nqs.gov.cn/zwgk/fdzdgknr/wjzc/qtzdgkwj/content_8892
https://www.gov.cn/xinwen/2021-03/13/content_5592681.htm
https://www.trade.gov/country-commercial-guides/china-us-export-controls
https://www.trade.gov/country-commercial-guides/china-us-export-controls
https://www.sciencedirect.com/science/article/abs/pii/S0927538X25000915
https://www.sciencedirect.com/science/article/abs/pii/S0927538X25000915
https://www.csis.org/analysis/red-ink-estimating-chinese-industrial-policy-spending-comparative-perspective
https://www.csis.org/analysis/red-ink-estimating-chinese-industrial-policy-spending-comparative-perspective
https://www.thewirechina.com/2022/09/04/chinas-industrial-policy/
https://www.thewirechina.com/2022/09/04/chinas-industrial-policy/
https://www.imf.org/-/media/Files/Publications/WP/2025/English/wpiea2025155-source-pdf.ashx
https://www.imf.org/-/media/Files/Publications/WP/2025/English/wpiea2025155-source-pdf.ashx
https://english.news.cn/20251029/3ea1e7871f774199b2ceec9a5d56ea44/c.html
https://english.news.cn/20251029/3ea1e7871f774199b2ceec9a5d56ea44/c.html
https://rhg.com/research/far-from-normal-an-augmented-assessment-of-chinas-state-support/
https://rhg.com/research/far-from-normal-an-augmented-assessment-of-chinas-state-support/
https://www.reuters.com/article/technology/qualcomm-ends-44-billion-nxp-bid-after-failing-to-win-china-approval-idUSKBN1KF18X/
https://www.reuters.com/article/technology/qualcomm-ends-44-billion-nxp-bid-after-failing-to-win-china-approval-idUSKBN1KF18X/
https://www.csis.org/analysis/chinas-new-rare-earth-and-magnet-restrictions-threaten-us-defense-supply-chains
https://www.csis.org/analysis/chinas-new-rare-earth-and-magnet-restrictions-threaten-us-defense-supply-chains

64

65

66

67

68

69

70

71

72

73

74

75
76

“China: MLPS 2.0: An Introduction to the Baseline Standard,” Onetrust DataGuidance, June 12, 2023,
https://www.dataguidance.com/opinion/china-mlps-20-introduction-baseline-standard.

Douglas Crawford, “What is the Great Firewall of China and How Does It Work?,” Proton VPN, February
3, 2023, https://protonvpn.com/blog/great-firewall-china?srsltid=AfmBOopgcDgj7Qt2SZdGU7RwO6bY-
jy994ktcdYiWO4THr308Nnniq7J7.

For the most important defenses of the developmental state in Japan and East Asia, see Chalmers
Johnson, MITI and the Japanese Miracle: The Growth of Industrial Policy, 1925-1975 (Stanford, CA: Stanford
University Press, 1982), and Robert Wade, Governing the Market: Economic Theory and the Role of Govern-
ment in East Asian Industrialization (Princeton, NJ: Princeton University Press, 1990). For a critique of
those arguments, see Scott Callon, Divided Sun: MITI and the Breakdown of Japanese High-Tech Industrial
Policy 1975-1993 (Stanford, CA: Stanford University Press, 1995). The declining effectiveness of industrial
policy and pressure from the United States are why Japan, South Korea, and others have reduced the
scope of their industrial policies over the past three decades.

To understand how China’s political economy, including its approach to industrial policy, compares to
its neighbors in East Asia and elsewhere, see Scott Kennedy ed., Beyond the Middle Kingdom: Compara-
tive Perspectives on China’s Capitalist Transformation (Stanford, CA: Stanford University Press, 2011).

Barry Naughton, Siwen Xiao, and Yaosheng Xu, “The Trajectory of China’s Industrial Policies,” UC Insti-
tute of Global Conflict and Cooperation, Working Paper No. 6, June 2023, https://ucigcc.org/publication/
working-paper/the-trajectory-of-chinas-industrial-policies/.

Gao Xiang and Jessica C. Teets, “China Ushers in a New Era Governance Framework,” East Asia Forum
Quarterly 17, no. 2 (2025): 35-7; and Scott Kennedy, host, China Field Notes with Scott Kennedy, podcast,
“Field Research and Governance in Xi’s China: Reflections from Middlebury’s Jessica Teets,” CSIS, Octo-
ber 8, 2025, https://www.csis.org/podcasts/china-field-notes-scott-kennedy/field-research-and-governanc
e-xis-china-reflections.

Jeffrey Ding, Technology and the Rise of Great Powers: How Diffusion Shapes Economic Competition (Prince-
ton, NJ: Princeton University Press, 2024).

Casey Hall, “What Is ‘Involution’, China’s Race-to-the-Bottom Competition Trend,” Reuters, September
14, 2025, https://www.reuters.com/business/autos-transportation/what-is-involution-chinas-race-to-t
he-bottom-competition-trend-2025-09-14/.

For a complementary perspective, see Navin Girishankar et al., Tech Edge: A Living Playbook for Ameri-
ca’s Technology Long Game (Washington, DC: CSIS, January 2026), https://www.csis.org/analysis/tech-edg
e-living-playbook-americas-technology-long-game.

Data pulled from various FYPs and R&D expenditure releases, State Council of the People’s Republic of
China, https://www.gov.cn; various statistical communiqués and census data, National Bureau of Sta-
tistics of China, https://www.stats.gov.cn; various policy notices, Cyberspace Administration of China,
https://www.cac.gov.cn; and various official releases, Xinhua News Agency, https://www.news.cn.

Natalie Hell and Scott Rozelle, Invisible China: How the Urban-Rural Divide Threatens China’s Rise (Chica-
go: University of Chicago Press, 2020).

See Kennedy and Johnson, Perfecting China, Inc.

Kathleen Walsh, Foreign High-Tech R&D in China: Risks, Rewards, and Implications for U.S.-China Relations
(Washington, DC: Stimson Center, 2003), https://www.stimson.org/wp-content/files/file-attachments/
Foreign%20Tech%20FINAL.pdf; and Kathleen Walsh, “China R&D: A High-Tech Field of Dreams,” Asia
Pacific Business Review 13, no. 3 (2007): 321-35, https://doi.org/10.1080/13602380701291883.

The Power of Innovation | 115


https://www.dataguidance.com/opinion/china-mlps-20-introduction-baseline-standard
https://protonvpn.com/blog/great-firewall-china?srsltid=AfmBOopgcDgj7Qt2SZdGU7Rw06bYjy994ktcdYiWO4THr308Nnniq7J7
https://protonvpn.com/blog/great-firewall-china?srsltid=AfmBOopgcDgj7Qt2SZdGU7Rw06bYjy994ktcdYiWO4THr308Nnniq7J7
https://ucigcc.org/publication/working-paper/the-trajectory-of-chinas-industrial-policies/
https://ucigcc.org/publication/working-paper/the-trajectory-of-chinas-industrial-policies/
https://www.csis.org/podcasts/china-field-notes-scott-kennedy/field-research-and-governance-xis-china-reflections
https://www.csis.org/podcasts/china-field-notes-scott-kennedy/field-research-and-governance-xis-china-reflections
https://www.reuters.com/business/autos-transportation/what-is-involution-chinas-race-to-the-bottom-competition-trend-2025-09-14/
https://www.reuters.com/business/autos-transportation/what-is-involution-chinas-race-to-the-bottom-competition-trend-2025-09-14/
https://www.csis.org/analysis/tech-edge-living-playbook-americas-technology-long-game
https://www.csis.org/analysis/tech-edge-living-playbook-americas-technology-long-game
https://www.gov.cn
https://www.stats.gov.cn
https://www.cac.gov.cn
https://www.news.cn
https://www.stimson.org/wp-content/files/file-attachments/Foreign%20Tech%20FINAL.pdf
https://www.stimson.org/wp-content/files/file-attachments/Foreign%20Tech%20FINAL.pdf
https://doi.org/10.1080/13602380701291883

77

78

79

80
81

82
83

84

85

86

87

88

89

90

91

Beijing Municipal Foreign Affairs Office, Hong Kong and Macao Affairs Office, the People’s Government
of Beijing Municipality, “Number of Foreign-Funded R&D Centers in Beijing Exceeds One Hundred,”
policy release, January 16, 2024, https://wb.beijing.gov.cn/en/policy_release/further_opening_of the ser-
vice_sector/202404/t20240411_3615999.html; and Shanghai Pudong New Area Government, “Pudong
Remains Attractive Destination for MNC Headquarters and R&D Centers,” Pudong Shanghai, updated
March 26, 2025, https://regional.chinadaily.com.cn/shanghaipudong/2025-03/26/c_1082328.htm.

Ministry of Commerce, Report on Foreign Investment in China 2024 (Beijing: People’s Republic of
China, February 2025), https://cif.mofcom.gov.cn/cif/html/upload/20250217094848471 1 [E 4} 5%
P4 52024.pdf. Also see “China Is the West’s Corporate R&D Lab. Can It Remain So?,” The Econo-
mist, July 18, 2024, https://www.economist.com/business/2024/07/18/china-is-the-wests-corporat
e-randd-lab-can-it-remain-so.

Linda Cai et al., Insights from MINC Senior Executives in China: Integrating China’s Innovation Ecosystem
into MNC’s Global Strategies (Beijing: PwC China, Spring 2025), https://www.pwccn.com/en/issues-based/
china-innovation-into-the-global-strategy-mar2025.pdf.

DiPippo, Mazzocco, and Kennedy, Red Ink.
Chen, “Big Spender.”
Garcia-Macia, Kothari, and Tao, “Industrial Policy in China.”

Data for “China Highway Industry Overview: 2010-2023, yearly,” CEIC, accessed November 16, 2025,
https://www.ceicdata.com/en/china/highway-industry-overview/.

“China Railway 2024 Annual Report” [ [E[E 58k 5% F1 6 IR /2 7120244 4t 1+ /34, China Railway, Feb-
ruary 28, 2025, http://www.china-railway.com.cn/xwzx/zhxw/202503/t20250305_143296.html.

“Fixed Broadband Subscriptions (per 100 people)—China,” World Bank Group, accessed November 16,
2025, https://data.worldbank.org/indicator/IT.NET.BBND.P2?locations=CN.

“How Robust Is China’s Energy Security?,” CSIS, China Power Project, updated June 4, 2025, https://chi-
napower.csis.org/china-energy-security.

“National Directory of Industrial Parks” [4[E/= )k [E[X K4%], Qianzhan Industry Research Institute,
accessed September 15, 2025, https://f.gianzhan.com/yuanquy/all.

“Number of Regular Students for Normal Courses in HEIs by Discipline” %@ AR R 1282454,
Ministry of Education of the People’s Republic of China, December 29, 2023, http://www.moe.gov.cn/
jyb_sjzl/moe_560/2022/quanguo/202401/t20240110_1099511.html.

“Integrated Postsecondary Education Data System (IPEDS),” National Center for Education Statistics,
accessed December 16, 2025, https://nces.ed.gov/ipeds/datacenter/DataFiles.aspx?gotoReportld=7&-
fromIpeds=true&sid=a1863918-1036-40fa-8046-3ccac1343308&rtid=7.

“Number of Postgraduate Students by Academic Field, Total,” [EZE8(HE 2 2RI 52 AL R, BT,
Ministry of Education of the People’s Republic of China, January 10, 2024, http://www.moe.gov.cn/jyb_
sjzl/moe_560/2022/quanguo/202401/t20240110_1099524.html; and “Graduate Degree Fields,” National
Center for Education Statistics, updated May 2024, https://nces.ed.gov/programs/coe/indicator/ctb/
graduate-degree-fields.

“Number of postgraduate students in higher education disciplines (total)” [FZHE 7 2F R 745K
(1111, China Education Economy Information Net, accessed October 11, 2025, https://www.cee.edu.
cn/.

Scott Kennedy | 116


https://wb.beijing.gov.cn/en/policy_release/further_opening_of_the_service_sector/202404/t20240411_3615999.html
https://wb.beijing.gov.cn/en/policy_release/further_opening_of_the_service_sector/202404/t20240411_3615999.html
https://regional.chinadaily.com.cn/shanghaipudong/2025-03/26/c_1082328.htm
https://cif.mofcom.gov.cn/cif/html/upload/20250217094848471_中国外商投资报告2024.pdf
https://cif.mofcom.gov.cn/cif/html/upload/20250217094848471_中国外商投资报告2024.pdf
https://www.economist.com/business/2024/07/18/china-is-the-wests-corporate-randd-lab-can-it-remain-so
https://www.economist.com/business/2024/07/18/china-is-the-wests-corporate-randd-lab-can-it-remain-so
https://www.pwccn.com/en/issues-based/china-innovation-into-the-global-strategy-mar2025.pdf
https://www.pwccn.com/en/issues-based/china-innovation-into-the-global-strategy-mar2025.pdf
https://www.ceicdata.com/en/china/highway-industry-overview/
http://www.china-railway.com.cn/xwzx/zhxw/202503/t20250305_143296.html
https://data.worldbank.org/indicator/IT.NET.BBND.P2?locations=CN&utm_source=chatgpt.com
https://chinapower.csis.org/china-energy-security
https://chinapower.csis.org/china-energy-security
https://f.qianzhan.com/yuanqu/all
http://www.moe.gov.cn/jyb_sjzl/moe_560/2022/quanguo/202401/t20240110_1099511.html
http://www.moe.gov.cn/jyb_sjzl/moe_560/2022/quanguo/202401/t20240110_1099511.html
https://nces.ed.gov/ipeds/datacenter/DataFiles.aspx?gotoReportId=7&fromIpeds=true&sid=a1863918-1036-40fa-8046-3ccac1343308&rtid=7
https://nces.ed.gov/ipeds/datacenter/DataFiles.aspx?gotoReportId=7&fromIpeds=true&sid=a1863918-1036-40fa-8046-3ccac1343308&rtid=7
http://www.moe.gov.cn/jyb_sjzl/moe_560/2022/quanguo/202401/t20240110_1099524.html
http://www.moe.gov.cn/jyb_sjzl/moe_560/2022/quanguo/202401/t20240110_1099524.html
https://nces.ed.gov/programs/coe/indicator/ctb/graduate-degree-fields?utm_source=chatgpt.com
https://nces.ed.gov/programs/coe/indicator/ctb/graduate-degree-fields?utm_source=chatgpt.com
https://www.cee.edu.cn/n171/n459/n477/n361591/n361612/c692488/content.html
https://www.cee.edu.cn/n171/n459/n477/n361591/n361612/c692488/content.html

92

93

94

95

96

97

98

99

100

101

102

103

104

“Fields of study by place of origin,” Open Doors Database, U.S. Department of State and the Insti-
tute for International Education (IIE), accessed November 16, 2025, https://opendoorsdata.org/data/
international-students/fields-of-study-by-place-of-origin/.

“Preview of China’s Study-Abroad Trends: ‘China Study-Abroad Development Report 2025’ Blue Book
Released in Beijing” [FME ¥ A AIIEC R E R & R 15 2025) % [ B1E L ERE & 1], Zhejiang Nor-
mal University Office of Development and Planning, May 30, 2025, https://fgc.zjnu.edu.cn/2025/0530/
c16734a519406/page.htm.

Jeff Tollefson, “China Declared World’s Largest Producer of Scientific Articles,” Nature, January 18, 2018,
https://www.nature.com/articles/d41586-018-00927-4.

Caroline Wagner, “China Now Publishes More High-Quality Science Than Any Other Nation,” Ohio State
News, January 20, 2023, https://news.osu.edu/china-now-publishes-more-high-quality-science-than-
any-other-nation/.

Robert D. Atkinson, China Is Rapidly Becoming a Leading Innovator in Advanced Industries (Washington,
DC: Information Technology and Innovation Foundation (ITIF), September 2024), https://itif.org/publi-
cations/2024/09/16/china-is-rapidly-becoming-a-leading-innovator-in-advanced-industries/.

“Charges for the Use of Intellectual Property, Payments (BoP, current US$) (BM.GSR.ROYL.CD),” World
Bank Group, accessed October 17, 2025, https://data.worldbank.org/indicator/BM.GSR.ROYL.CD.

“Manufacturing, value added (current US$)—China,” World Bank Group, accessed November 16, 2025,
https://data.worldbank.org/indicator/NV.IND.MANF.CD?locations=CN.

“Measuring China’s Manufacturing Might,” CSIS, ChinaPower, updated December 17, 2024, https://chi-
napower.csis.org/tracker/china-manufacturing/.

rhAE A\ R E R 553044 7 [Ministry of Commerce of the PRC, Department of Foreign Investment], H
E MRSV iR 2025 [China Foreign Investment Statistical Bulletin 2025 (Beijing: Ministry of Commerce,
2025), https://wzs.mofcom.gov.cn/cms_files/filemanager/195082220/attach/20255/cc65525f808d4ed-
984f67838769e8973.pdf.

Global Innovation Index “Innovation Cluster Ranking 2025,” World Intellectual Property Organization
(WIPO), May 2025, https://www.wipo.int/en/web/global-innovation-index/2025/innovation-clusters.

Center for Industrial Development and Environmental Governance and Nature Research Intelligence,
Global Innovation Hubs Index 2025 (Beijing: Tsinghua University, December 2025), https://www.nature.
com/articles/d42473-025-00418-x.

Scott Kennedy and Scott Rozelle, “China’s Tech Obsession is Weighing Down Its Economy,” Foreign
Policy, October 10, 2025, https://foreignpolicy.com/2025/10/10/china-tech-ai-innovation-econom
y-stagnation/. For another critique of China’s innovation ecosystem, see Daniel H. Rosen et al., End of
the Line: The Cost of Faltering Reforms, China Pathfinder Annual Scorecard, October 2024 (New York &
Washington, DC: Rhodium Group & Atlantic Council, October 2024), https://www.atlanticcouncil.org/
wp-content/uploads/2024/10/China-Pathfinder-2024.pdf.

Robert D. Atkinson and Ian Tufts, “The Hamilton Index, 2023: China Is Running Away With Strategic
Industries,” Information Technology and Innovation Foundation, December 13, 2023, https://itif.org/
publications/2023/12/13/2023-hamilton-index/; Jennifer Wong Leung, Jamie Gaida, Stephan Robin, and
Danielle Cave, “ASPI’s Critical Technology Tracker: The global race for future power,” Australian Strate-
gic Policy Institute, March 1, 2023, https://www.aspi.org.au/report/critical-technology-tracker/; and Dan
Wang, Breakneck: China’s Quest to Engineer the Future (New York: W. W. Norton, 2025).

The Power of Innovation | 117


https://opendoorsdata.org/data/international-students/fields-of-study-by-place-of-origin/
https://opendoorsdata.org/data/international-students/fields-of-study-by-place-of-origin/
https://fgc.zjnu.edu.cn/2025/0530/c16734a519406/page.htm?utm_source=chatgpt.com
https://fgc.zjnu.edu.cn/2025/0530/c16734a519406/page.htm?utm_source=chatgpt.com
https://www.nature.com/articles/d41586-018-00927-4
https://news.osu.edu/china-now-publishes-more-high-quality-science-than-any-other-nation/?utm_source=chatgpt.com
https://news.osu.edu/china-now-publishes-more-high-quality-science-than-any-other-nation/?utm_source=chatgpt.com
https://itif.org/publications/2024/09/16/china-is-rapidly-becoming-a-leading-innovator-in-advanced-industries/?utm_source=chatgpt.com
https://itif.org/publications/2024/09/16/china-is-rapidly-becoming-a-leading-innovator-in-advanced-industries/?utm_source=chatgpt.com
http://BM.GSR.ROYL.CD
https://data.worldbank.org/indicator/BM.GSR.ROYL.CD?utm_source=chatgpt.com
https://data.worldbank.org/indicator/NV.IND.MANF.CD?locations=CN
https://chinapower.csis.org/tracker/china-manufacturing/
https://chinapower.csis.org/tracker/china-manufacturing/
https://wzs.mofcom.gov.cn/cms_files/filemanager/195082220/attach/20255/cc65525f808d4ed984f67838769e8973.pdf
https://wzs.mofcom.gov.cn/cms_files/filemanager/195082220/attach/20255/cc65525f808d4ed984f67838769e8973.pdf
https://www.wipo.int/en/web/global-innovation-index/2025/innovation-clusters
https://www.nature.com/articles/d42473-025-00418-x
https://www.nature.com/articles/d42473-025-00418-x
https://foreignpolicy.com/2025/10/10/china-tech-ai-innovation-economy-stagnation/
https://foreignpolicy.com/2025/10/10/china-tech-ai-innovation-economy-stagnation/
https://www.atlanticcouncil.org/wp-content/uploads/2024/10/China-Pathfinder-2024.pdf
https://www.atlanticcouncil.org/wp-content/uploads/2024/10/China-Pathfinder-2024.pdf
https://itif.org/publications/2023/12/13/2023-hamilton-index/
https://itif.org/publications/2023/12/13/2023-hamilton-index/
https://www.aspi.org.au/report/critical-technology-tracker/

105

106

107

108
109

110

111

112

A recent study that reaches a similar conclusion of mixed success is Camille Boullenois, Malcolm Black,
and Daniel H. Rosen, Was Made in China 2025 Successful? (New York: Rhodium Group and the U.S. Cham-
ber of Commerce, May 2025), https://rhg.com/research/was-made-in-china-2025-successful/.

Compiled from “State Council’s Decision on Accelerating the Cultivation and Development of Strategic
Emerging Industry” [E55Ft % TIPS B FUL R A& 4 LI ERE], State Council of the People’s
Republic of China, October 18, 2010, http://www.gov.cn/zwgk/2010-10/18/content_1724848.htm; “Notice
of the State Council on Issuing the ‘Made in China 2025"” [[E 55 5% TE1& CFREH5&2025) 158511, State
Council of the People’s Republic of China, May 8, 2015, http://www.gov.cn/zhengce/content/2015-05/19/
content_9784.htm; and “The 14th Five-Year Plan for Economic and Social Development of the People’s
Republic of China and the Long-Range Objectives Through the Year 2035” [[E R& 2L BEHu4
TR KIFI20354FE 52 5 H RN EE], State Council of the People’s Republic of China, March 13, 2021, http://
www.gov.cn/xinwen/2021-03/13/content_5592681.htm.

National Bureau of Statistics, China Statistical Yearbook on Science and Technology 2024 (Beijing: China
Statistics Press, November 2024), 40, https://www.stats.gov.cn/sj/ndsj/2024/indexeh.htm.

DiPippo, Kennedy, and Mazzocco, Red Ink.

“Opinions on Conducting the Quality and Efficacy Consistency Evaluation of Generic Drugs” [ % T
FEREAS 24 R B A7 30— B PR O 2 L], State Council of the People’s Republic of China, Guo Ban

Fa (2016), no. 8, issued February 6, 2016, published March 5, 2016 https://www.gov.cn/zhengce/con-
tent/2016-03/05/content_5049364.htm; “Opinions on Reforming the Review and Approval System

for Drugs and Medical Devices” [[E| 55/ 5% T o 2% 57 2 i B T8 fHE I 2 1 22 L], State Council of
the People’s Republic of China, Guo Fa (2015), no. 44, August 18, 2015, https://www.gov.cn/zhengce/
content/2015-08/18/content_10101.htm; and “Opinions on Deepening Regulatory Reform for Drugs and
Medical Devices to Promote High-Quality Development of the Pharmaceutical Industry” [[E 557/ T
KT MGG TR TT Ak 5 S ik B 24577 b i i Ok R UL, State Council, Guo Ban Fa (2024),
no. 53, January 3, 2025, https://www.gov.cn/zhengce/zhengceku/202501/content_6996117.htm.

“Opinions on Reforming the Review and Approval System for Drugs and Medical Devices” [[E 555 % T-2X
2 LT AR AT PE R fILAI EE A9 22 L], State Council of the People’s Republic of China, Guo Fa (2015), no.
44, August 18, 2015, https://www.gov.cn/zhengce/content/2015-08/18/content_10101.htm; and “Measures
for the Administration of Drug Registration” [£4 {31 &#7/p1%], State Administration for Market Reg-
ulation, Order no. 27 [E &K 17 & EH L RS H275], January 22, 2020, https://www.gov.cn/zhengce/
zhengceku/2020-04/01/content_5498012.htm.

“Opinions on Reforming the Review and Approval System for Drugs and Medical Devices” [[E 555 % T-2X
2 EL T A AT PE AT fILHI EE O 7 L], State Council of the People’s Republic of China, Guo Fa (2015), no.
44, August 18, 2015, https://www.gov.cn/zhengce/content/2015-08/18/content_10101.htm; and “Opinions
on Deepening Review-and-Approval System Reform to Encourage Innovation in Drugs and Medical
Devices” [ % T-HAW A PP il B2 SO g il 24 i 2297 2 BT AU E L], CPC Central Committee and State
Council, October 8, 2017, https://www.gov.cn/zhengce/2017-10/08/content_5230105.htm.

“Regulations for the Implementation of the Drug Administration Law of the PRC” [F4& A\ RI:FI[E 25

mh e B R 5224 f1]], State Council of the People’s Republic of China (2002), no. 360, revised 2016 and
2019, https://www.gov.cn/gongbao/content/2019/content_5468873.htm; and “Opinions on Deepening
Review-and-Approval System Reform to Encourage Innovation in Drugs and Medical Devices” [ % T{#{t
o DA O S 24 S T es AT R = ], CPC Central Committee and State Council, October 8,
2017, https://www.gov.cn/zhengce/2017-10/08/content_5230105.htm.

Scott Kennedy | 118


https://rhg.com/research/was-made-in-china-2025-successful/
http://www.gov.cn/zwgk/2010-10/18/content_1724848.htm
http://www.gov.cn/zhengce/content/2015-05/19/content_9784.htm
http://www.gov.cn/zhengce/content/2015-05/19/content_9784.htm
http://www.gov.cn/xinwen/2021-03/13/content_5592681.htm
http://www.gov.cn/xinwen/2021-03/13/content_5592681.htm
https://www.stats.gov.cn/sj/ndsj/2024/indexeh.htm
https://www.gov.cn/zhengce/content/2016-03/05/content_5049364.htm
https://www.gov.cn/zhengce/content/2016-03/05/content_5049364.htm
https://www.gov.cn/zhengce/content/2015-08/18/content_10101.htm
https://www.gov.cn/zhengce/content/2015-08/18/content_10101.htm
https://www.gov.cn/zhengce/zhengceku/202501/content_6996117.htm
https://www.gov.cn/zhengce/content/2015-08/18/content_10101.htm
https://www.gov.cn/zhengce/zhengceku/2020-04/01/content_5498012.htm
https://www.gov.cn/zhengce/zhengceku/2020-04/01/content_5498012.htm
https://www.gov.cn/zhengce/content/2015-08/18/content_10101.htm
https://www.gov.cn/zhengce/2017-10/08/content_5230105.htm
https://www.gov.cn/gongbao/content/2019/content_5468873.htm
https://www.gov.cn/zhengce/2017-10/08/content_5230105.htm

113

114
115

116

17

118

119

120

121

122

123

Qiang Liu, Su Wang, and Zhe Huang, “The Impact of the Drug Marketing Authorization Holder System
on Sustainable Improvement of Innovation Quality in the Pharmaceutical Manufacturing Industry in
China—An Empirical Study Using Synthetic Control Methods,” PLOS ONE 19, no. 7 (July 2024), e0304056,
https://doi.org/10.1371/journal.pone.0304056.

“Samantha Du, Ph.D.,” Zai Lab, https://www.zailaboratory.com/leadership/samantha-du-ph-d/.

Typical is Pfizer, which has R&D centers in Shanghai and Wuhan. “Pfizer China R&D Center,” Pfizer,
https://www.pfizer.com.cn/en/science-en/crdc-en. Also see, “Six Multinational Pharmaceutical Com-
panies to Launch R&D Innovation Centers in E-Town,” Invest in China, October 29, 2024, https://
investinchina.chinaservicesinfo.com/s/202410/29/WS672078ab498eec7e1f725da0/six-multinationa
lI-pharmaceutical-companies-to-launch-r-d-innovation-centers-in-beijing-e-town.html.

Brian Gormely, “Biotech Venture Investors Optimistic but Uncertainties Persist,” Wall Street Journal,
updated January 23, 2025, https://www.wsj.com/articles/biotech-venture-investors-optimistic-bu
t-uncertainties-persist-0380fdca?mod=author_content_page_4_pos_7.

Yao Zhong, “Enabling Innovation: How China-Based Biotechs Are Shaping Global Drug Development,”
Scrip Asia 100 Industry News & Insights 2026, accessed November 15, 2025, 4-5, https://insights.citeline.
comy/scrip/focus-on-asia/scrip-asia-100.

Center for Drug Evaluation National Medical Products Administration, Annual Report on the Progress of
Clinical Trials for New Drug Registration in China (2024) ["FIE#H 251 MG R IR I R RE R 5, 20244F]
(Beijing: Center for Drug Evaluation National Medical Products Administration, June 2025), https:/www.
cde.org.cn/main/att/download/056326b4443f822e5111fc477767cd99.

Annie Siu and Saakshi Gupta, “Exploring the Asia-Pacific Clinical Trials Landscape: Asking the Five W’s,”
Citeline, October 10, 2024, https://www.citeline.com/en/resources/exploring-the-asia-pacific-clinica
I-trials-landscape.

Eric Ng, “Wuxi AppTec Raises US$981mn in Hong Kong Offer Amid Growing Appetite for Chinese Bio-
tech,” South China Morning Post, July 31, 2025, https://www.scmp.com/business/article/3320237/wux
i-apptec-raises-us981-mn-hong-kong-offer-amid-growing-appetite-chinese-biotech.

Amber Tong, Jinshan Hong, and Spe Chen, “China Biotech’s Stunning Advance Is Changing the World’s
Drug Pipeline,” Bloomberg, July 13, 2025, https://www.bloomberg.com/news/features/2025-07-13/chin
a-drugmakers-catching-up-to-us-big-pharma-with-new-medicine-innovation. Also see Eleanor Olcott,
“Will the Next Blockbuster Drug Come from China?,” Financial Times, December 2, 2025, https://www.
ft.com/content/3bfe96d3-593c-498a-9da4-0Ocled359ff74.

Scott Kennedy, “The Chinese EV Dilemma: Subsidized Yet Striking,” Trustee Chair China Hand (blog),
CSIS, updated June 28, 2024, https://www.csis.org/blogs/trustee-china-hand/chinese-ev-dilemm
a-subsidized-yet-striking. An example of support for other parts of the supply chain comprises

CATL receiving $809 million in subsidies in 2023 and $532 million in first half of 2024. See CATL,
CATL Annual Report 2024 (Ningde, China: CATL, March 2025), https://www.catl.com/uploads/1/file/
public/202503/20250317094543_6ig9eOmwng.pdf; and Kenji Kawase, “China’s CATL a Top Subsidy
Recipient on First-half Figure Alone,” Nikkei Asia, May 22, 2025, https://asia.nikkei.com/spotlight/
electric-cars-in-china/china-s-catl-a-top-subsidy-recipient-on-first-half-figure-alone.

Jiangguo Sun and Mingfu Tian, “Did China’s Dual-Credit Policy Promote Innovation in New Energy
Vehicle Enterprises? An Empirical Study Based on PSM-DID Method,” Frontiers in Environmental Eco-
nomics 2 (May 2023), https://www.frontiersin.org/journals/environmental-economics/articles/10.3389/
frevc.2023.1173925/full.

The Power of Innovation | 119


https://doi.org/10.1371/journal.pone.0304056
https://www.zailaboratory.com/leadership/samantha-du-ph-d/
https://www.pfizer.com.cn/en/science-en/crdc-en
https://investinchina.chinaservicesinfo.com/s/202410/29/WS672078ab498eec7e1f725da0/six-multinational-pharmaceutical-companies-to-launch-r-d-innovation-centers-in-beijing-e-town.html
https://investinchina.chinaservicesinfo.com/s/202410/29/WS672078ab498eec7e1f725da0/six-multinational-pharmaceutical-companies-to-launch-r-d-innovation-centers-in-beijing-e-town.html
https://investinchina.chinaservicesinfo.com/s/202410/29/WS672078ab498eec7e1f725da0/six-multinational-pharmaceutical-companies-to-launch-r-d-innovation-centers-in-beijing-e-town.html
https://www.wsj.com/articles/biotech-venture-investors-optimistic-but-uncertainties-persist-0380fdca?mod=author_content_page_4_pos_7
https://www.wsj.com/articles/biotech-venture-investors-optimistic-but-uncertainties-persist-0380fdca?mod=author_content_page_4_pos_7
https://insights.citeline.com/scrip/focus-on-asia/scrip-asia-100
https://insights.citeline.com/scrip/focus-on-asia/scrip-asia-100
https://www.cde.org.cn/main/att/download/056326b4443f822e5111fc477767cd99
https://www.cde.org.cn/main/att/download/056326b4443f822e5111fc477767cd99
https://www.citeline.com/en/resources/exploring-the-asia-pacific-clinical-trials-landscape
https://www.citeline.com/en/resources/exploring-the-asia-pacific-clinical-trials-landscape
https://www.scmp.com/business/article/3320237/wuxi-apptec-raises-us981-mn-hong-kong-offer-amid-growing-appetite-chinese-biotech
https://www.scmp.com/business/article/3320237/wuxi-apptec-raises-us981-mn-hong-kong-offer-amid-growing-appetite-chinese-biotech
https://www.bloomberg.com/news/features/2025-07-13/china-drugmakers-catching-up-to-us-big-pharma-with-new-medicine-innovation
https://www.bloomberg.com/news/features/2025-07-13/china-drugmakers-catching-up-to-us-big-pharma-with-new-medicine-innovation
https://www.ft.com/content/3bfe96d3-593c-498a-9da4-0c1ed359ff74
https://www.ft.com/content/3bfe96d3-593c-498a-9da4-0c1ed359ff74
https://www.csis.org/blogs/trustee-china-hand/chinese-ev-dilemma-subsidized-yet-striking
https://www.csis.org/blogs/trustee-china-hand/chinese-ev-dilemma-subsidized-yet-striking
https://www.catl.com/uploads/1/file/public/202503/20250317094543_6ig9e0mwng.pdf
https://www.catl.com/uploads/1/file/public/202503/20250317094543_6ig9e0mwng.pdf
https://asia.nikkei.com/spotlight/electric-cars-in-china/china-s-catl-a-top-subsidy-recipient-on-first-half-figure-alone
https://asia.nikkei.com/spotlight/electric-cars-in-china/china-s-catl-a-top-subsidy-recipient-on-first-half-figure-alone
https://www.frontiersin.org/journals/environmental-economics/articles/10.3389/frevc.2023.1173925/full
https://www.frontiersin.org/journals/environmental-economics/articles/10.3389/frevc.2023.1173925/full

124

125
126

127

128

129

130

131

132

133

134

135

136

137

138

139

Dong Yi Chen, “BYD has the most R&D personnel among automakers and nearly 110,000 engineers, CEO
says,” CarNewsChina.com, December 30, 2024, https://carnewschina.com/2024/12/30/byd-has-the-mos
t-rd-personnel-as-an-automaker-and-nearly-110000-engineers-ceo-says/#google_vignette.

“CATL 2024 Annual Report,” CATL, March 14, 2025, https://www.catl.com/en/news/6392.html.

“In-Depth Analysis of China’s Passenger Car Market,” China Passenger Car Association, September 2025,
https://www.cpcaauto.com/newslist.php?types=csjd&id=4021; and “In-Depth Analysis of China’s Passen-
ger Car Market,” China Passenger Car Association, December 2019, https://www.cpcaauto.com/newslist.
php?types=csjd&id=558.

International Energy Agency, Global EV Outlook 2025 (Paris: International Energy Agency, May 2025),
https://www.iea.org/reports/global-ev-outlook-2025.

“Trade Map,” International Trade Centre, accessed December 10, 2025, https://www.trademap.org.

Ilaria Mazzocco and Ryan Featherston, The Global EV Shift: The Role of China and Industrial Policy in
Emerging Economies (Washington, DC: CSIS, October 22, 2025), https://www.csis.org/analysis/global-e
v-shift-role-china-and-industrial-policy-emerging-economies.

Douglas B. Feaver, “McDonnell Douglas, China Sign Pact,” Washington Post, April 13, 1985, https://
www.washingtonpost.com/archive/business/1985/04/13/mcdonnell-douglas-china-sign-pact/e429471
7-52b7-4f0b-b064-2117f4fa5bb0/; Richard Stretton, “MD-80s of the Dragon: License Assembled Su-

per 80s in China,” Yesterday’s Airlines, February 24, 2015, https://www.yesterdaysairlines.com/
airline-history-blog/md-80s-of-the-dragon-license-assembled-super-80s-in-china; Desert News Staff,
“McDonnell Douglas Reaches $1 Billion Deal with China,” Deseret News, June 29, 1992, https://www.
deseret.com/1992/6/29/18991874/mcdonnell-douglas-reaches-a-1-billion-deal-with-china-br/; and Rich-
ard Stretton, “Chinese Airline Industry Blossoms: 1984-2002,” Yesterday’s Airlines, 2016, https://www.
yesterdaysairlines.com/part-1-chinas-airlines-industry-blossoms-1984-2002.html.

COMAC’s shareholders have expanded to include the State-owned Assets Supervision and Administra-
tion Commission and a handful of other SOEs.

“Analysis of Policies, Industry Scale, and Trends in the Chinese Aviation Manufacturing Industry in
2025” [20254F FR [EfT 2l &1 TV % BOR, 72 MU R #3453 471, Sina, July 8, 2025, https://finance.sina.
com.cn/roll/2025-07-08/doc-infevhrv4625783.shtml.

National Bureau of Statistics, China Statistical Yearbook on Science and Technology 2024, 180, 197, 198.

“China Air: Passenger Traffic,” CEIC, accessed November 16, 2025, https://www.ceicdata.com/en/china/
air-passenger-traffic.

Sharad Ranabhat, “Airways Top 10 Largest Chinese Airlines by Fleet Size,” Airways, July 17, 2023, https://
www.airwaysmag.com/legacy-posts/top-10-largest-airlines-in-china.

“Analysis of Policies, Industry Scale, and Trends in the Chinese Aviation Manufacturing Industry in
2025,” Sina.

Scott Kennedy, “China’s COMAC: An Aerospace Minor Leaguer,” Trustee China Hand (blog), CSIS, Decem-
ber 7, 2020, https://www.csis.org/blogs/trustee-china-hand/chinas-comac-aerospace-minor-leaguer.

Su Wu, “Air China Takes Lead With Largest ARJ21 Fleet Nearly 9 Years After Aircraft’s 1st Delivery,” Sim-
ple Flying, August 20, 2024, https://simpleflying.com/largest-arj21-aircraft-fleet/.

Reuters Staff, “Timeline—China’s C919 Jet: From Drawing Board to Take-off,” Reuters, May 4, 2017,
https://www.reuters.com/article/us-china-aviation-comac-flight-timeline/timeline-chinas-c919-jet-fro
m-drawing-board-to-take-off-idUSKBN1802TX/; and Reuters Staff, “China Eastern Takes Delivery of the

Scott Kennedy | 120


http://CarNewsChina.com
https://carnewschina.com/2024/12/30/byd-has-the-most-rd-personnel-as-an-automaker-and-nearly-110000-engineers-ceo-says/#google_vignette
https://carnewschina.com/2024/12/30/byd-has-the-most-rd-personnel-as-an-automaker-and-nearly-110000-engineers-ceo-says/#google_vignette
https://www.catl.com/en/news/6392.html
https://www.cpcaauto.com/newslist.php?types=csjd&id=4021&utm_source=chatgpt.com
https://www.cpcaauto.com/newslist.php?types=csjd&id=558
https://www.cpcaauto.com/newslist.php?types=csjd&id=558
https://www.iea.org/reports/global-ev-outlook-2025
https://www.trademap.org
https://www.csis.org/analysis/global-ev-shift-role-china-and-industrial-policy-emerging-economies
https://www.csis.org/analysis/global-ev-shift-role-china-and-industrial-policy-emerging-economies
https://www.washingtonpost.com/archive/business/1985/04/13/mcdonnell-douglas-china-sign-pact/e4294717-52b7-4f0b-b064-2117f4fa5bb0/
https://www.washingtonpost.com/archive/business/1985/04/13/mcdonnell-douglas-china-sign-pact/e4294717-52b7-4f0b-b064-2117f4fa5bb0/
https://www.washingtonpost.com/archive/business/1985/04/13/mcdonnell-douglas-china-sign-pact/e4294717-52b7-4f0b-b064-2117f4fa5bb0/
https://www.yesterdaysairlines.com/airline-history-blog/md-80s-of-the-dragon-license-assembled-super-80s-in-china
https://www.yesterdaysairlines.com/airline-history-blog/md-80s-of-the-dragon-license-assembled-super-80s-in-china
https://www.deseret.com/1992/6/29/18991874/mcdonnell-douglas-reaches-a-1-billion-deal-with-china-br/
https://www.deseret.com/1992/6/29/18991874/mcdonnell-douglas-reaches-a-1-billion-deal-with-china-br/
https://www.yesterdaysairlines.com/part-1-chinas-airlines-industry-blossoms-1984-2002.html
https://www.yesterdaysairlines.com/part-1-chinas-airlines-industry-blossoms-1984-2002.html
https://finance.sina.com.cn/roll/2025-07-08/doc-infevhrv4625783.shtml
https://finance.sina.com.cn/roll/2025-07-08/doc-infevhrv4625783.shtml
https://www.ceicdata.com/en/china/air-passenger-traffic
https://www.ceicdata.com/en/china/air-passenger-traffic
https://www.airwaysmag.com/legacy-posts/top-10-largest-airlines-in-china
https://www.airwaysmag.com/legacy-posts/top-10-largest-airlines-in-china
https://www.csis.org/blogs/trustee-china-hand/chinas-comac-aerospace-minor-leaguer
https://simpleflying.com/largest-arj21-aircraft-fleet/
https://www.reuters.com/article/us-china-aviation-comac-flight-timeline/timeline-chinas-c919-jet-from-drawing-board-to-take-off-idUSKBN1802TX/
https://www.reuters.com/article/us-china-aviation-comac-flight-timeline/timeline-chinas-c919-jet-from-drawing-board-to-take-off-idUSKBN1802TX/

140

141
142
143

144

145

146

147

148

149

150

151

152

World’s First Made-in-China C919 Jet,” Reuters, December 8, 2022, https://www.reuters.com/business/
aerospace-defense/china-eastern-takes-delivery-worlds-first-made-in-china-c919-jet-2022-12-09/.

Yang Yijing, “How Will the C919 Aircraft Drive the Development of the 1.4 Trillion Yuan Large Aircraft
Industry Chain?” [CO1941{AI 7 k1.4 {Z K KM= ML HE?], New Wealth, September 19, 2022, https:/www.
stcn.com/article/detail/687003.html.

Kennedy, “China’s COMAC.”
Boullenois, Black, and Rosen, Was Made in China 2025 Successful?, 52.

Office of Public Affairs, U.S. Department of Justice, “Former GE Power Engineer Sentenced for Conspir-
acy to Commit Economic Espionage,” press release, January 3, 2023, https://www.justice.gov/archives/
opa/pr/former-ge-power-engineer-sentenced-conspiracy-commit-economic-espionage.

Luna Sun, “Explainer: From Nose to Tail, How China Is Reshaping the Aviation Supply Chain,” South
China Morning Post, August 4, 2025, https://www.scmp.com/economy/china-economy/article/3320682/
nose-tail-how-china-reshaping-aviation-supply-chain.

Thiago Vinholes, “CR929 Widebody Joint Venture Discontinued, Says UAC,” Air Data News (ADN), August
22, 2023, https://www.airdatanews.com/cr929-widebody-joint-venture-discontinued-says-uac.

“China’s Stalled Aircraft Dreams,” CSIS Dracopoulous iDeas Lab and the Trustee Chair in Chinese
Business and Economics, 2020, https://www.csis.org/programs/chinese-business-and-economics/china
s-stalled-aircraft-dreams.

Navin Girishankar et al., Tech Edge: A Living Playbook for America’s Technology Long Game (Washing-
ton, DC: CSIS, January 2026), 39, https://www.csis.org/analysis/tech-edge-living-playbook-america
s-technology-long-game.

The BIS Entity List “identifies persons or addresses of persons reasonably believed to be involved, or to
pose a significant risk of being or becoming involved, in activities contrary to the national security or for-
eign policy interests of the United States.” The individuals and companies on the list are subject to spe-
cific, stringent export controls and licensing requirements. Bureau of Industry and Security, “Guidance
on End-use Controls and U.S. Person Controls,” U.S. Department of Commerce, accessed November 16,
2025, https://www.bis.gov/licensing/guidance-on-end-user-and-end-use-controls-and-us-person-contro
Is.

Omar Memon, “A Complex Matter: Multinational Certification of Commercial Aircraft,” Simple Fly-
ing, February 13, 2023, https://simpleflying.com/commercial-aircraft-multinational-certification-co
mplexities/.

One of the best histories of the industry is Chris Miller, Chip War: The Fight for the World’s Most Critical
Technology (New York: Scribner, 2022).

This section focuses on the “compute” part of the information and communications technology (ICT)
tech stack. Other layers—raw materials, energy, telecom equipment, data centers, cloud computing, Al
models, edge devices, and business and consumer applications—are all important, but they are not the
focus of this section.

Fuller, Paper Tigers, Hidden Dragons; Dieter Ernst, “A New Grand Strategy for Semiconductors,” China
Economic Quarterly 20, no. 3 (September 2016): 14-21; Yin Li, “State, Market, and Business Enterprise:
Development of the Chinese Integrated Circuit Foundries,” in Yu Zhou, William Lazonick, and Yifei
Sun, eds., China as an Innovation Nation (Oxford: Oxford University Press, 2016): 192-214; and James A.
Lewis, Learning the Superior Techniques of the Barbarians (Washington, DC: CSIS, January 2019), https://
csis-website-prod.s3.amazonaws.com/s3fs-public/publication/190115_Lewis_Semiconductor_v6.pdf.

The Power of Innovation | 121


https://www.reuters.com/business/aerospace-defense/china-eastern-takes-delivery-worlds-first-made-in-china-c919-jet-2022-12-09/
https://www.reuters.com/business/aerospace-defense/china-eastern-takes-delivery-worlds-first-made-in-china-c919-jet-2022-12-09/
https://www.stcn.com/article/detail/687003.html
https://www.stcn.com/article/detail/687003.html
https://www.justice.gov/archives/opa/pr/former-ge-power-engineer-sentenced-conspiracy-commit-economic-espionage
https://www.justice.gov/archives/opa/pr/former-ge-power-engineer-sentenced-conspiracy-commit-economic-espionage
https://www.scmp.com/economy/china-economy/article/3320682/nose-tail-how-china-reshaping-aviation-supply-chain
https://www.scmp.com/economy/china-economy/article/3320682/nose-tail-how-china-reshaping-aviation-supply-chain
https://www.airdatanews.com/cr929-widebody-joint-venture-discontinued-says-uac
https://www.csis.org/programs/chinese-business-and-economics/chinas-stalled-aircraft-dreams
https://www.csis.org/programs/chinese-business-and-economics/chinas-stalled-aircraft-dreams
https://www.csis.org/analysis/tech-edge-living-playbook-americas-technology-long-game
https://www.csis.org/analysis/tech-edge-living-playbook-americas-technology-long-game
https://www.bis.gov/licensing/guidance-on-end-user-and-end-use-controls-and-us-person-controls
https://www.bis.gov/licensing/guidance-on-end-user-and-end-use-controls-and-us-person-controls
https://simpleflying.com/commercial-aircraft-multinational-certification-complexities/
https://simpleflying.com/commercial-aircraft-multinational-certification-complexities/
https://csis-website-prod.s3.amazonaws.com/s3fs-public/publication/190115_Lewis_Semiconductor_v6.pdf
https://csis-website-prod.s3.amazonaws.com/s3fs-public/publication/190115_Lewis_Semiconductor_v6.pdf

153

154

155

156

157

158

159

160

161

162

163

164

John VerWey, “Chinese Semiconductor Industrial Policy: Past and Present,” United States International
Trade Commission, Journal of International Commerce and Economics, July 2019, https://www.usitc.gov/
publications/332/journals/chinese_semiconductor_industrial_policy past_and_present jice_july 2019.pdf.

Jimmy Goodrich, “China’s Evolving Semiconductor Strategy,” UC-San Diego Institute of Global Coopera-
tion and Conflict (blog), May 29, 2024, https://ucigcc.org/blog/chinas-evolving-semiconductor-strategy/;
Rachel Cheung, “China’s Chip Consolidation,” The Wire China, August 18, 2024, https://www.thewirechi-
na.com/2024/08/18/chinas-chip-consolidation-semiconductor-firms/; and “China Boosts State-Led Chip
Investment,” Economist Intelligence Unit (EIU), March 13, 2024, https://www.eiu.com/n/china-boost
s-state-led-chip-investment/.

For a granular analysis of the effect of these restrictions, see Gregory C. Allen, “The True Impact of
Allied Export Controls on the U.S. and Chinese Semiconductor Manufacturing Industries,” CSIS, white
paper, November 26, 2024, https://www.csis.org/analysis/true-impact-allied-export-controls-us-and-c
hinese-semiconductor-manufacturing-equipment.

For example, see Paul Triolo, “The Evolution of China’s Semiconductor Industry Under U.S. Export
Controls,” American Affairs, November 20, 2024, https://americanaffairsjournal.org/2024/11/the-evolutio
n-of-chinas-semiconductor-industry-under-u-s-export-controls/; Figure 3 in the linked article was added
December 6, 2024.

Aaron Mc Nicholas, “Old Chips, New Opportunities,” The Wire China, May 26, 2024, https://www.
thewirechina.com/2024/05/26/old-chips-new-opportunities-legacy-chips-china/.

“2025 SIA Factbook,” Semiconductor Industry Association, May 27, 2025, https://www.semiconductors.
org/wp-content/uploads/2025/05/2025-SIA-Factbook-FINAL-1.pdf.

“Taking Stock of China’s Semiconductor Industry,” Semiconductor Industry Association, July 2021, 2,
5, https://www.semiconductors.org/wp-content/uploads/2021/07/Taking-Stock-of-China%E2%80%99
s-Semiconductor-Industry_final.pdf.

Fujian Jinhua may have tried to illicitly obtain technology from Micron, but it was eventually not found
guilty and reached a settlement with Micron. Sean O’Meara, “China Chipmaker Fujian Jinhua Cleared
in US Trade Secrets Case,” Asia Financial, February 28, 2024, https://www.asiafinancial.com/chin
a-chipmaker-fujian-jinhua-cleared-in-us-trade-secrets-case.

Anton Shilov, “Chinese Chipmaker Ships Record-breakers: YMTC Quietly Begins Shipping 5th Gen 3D
TLC NAND,” Tom’s Hardware, January 30, 2025, https://www.tomshardware.com/pc-components/ssds/
chinese-chipmaker-ships-record-breaking-chips-ymtc-quietly-begins-shipping-5th-gen-3d-tlc-nand.

Debby Wu, “China’s CXMT Memory Chip Breakthrough Beats US Export Control,” Bloomberg, Jan-

uary 28, 2025, https://www.bloomberg.com/news/articles/2025-01-28/china-s-cxmt-memory-chi
p-breakthrough-beats-us-export-controls?embedded-checkout=true&sref=b1WysPZW. Reports in late
2025 suggest that YMTC and CXMT may be collaborating on the DRAM sector. See Luke James, “YMTC
and CXMT Team Up to Accelerate Chinese Domestic HBM Production - Partnership Brings Hybrid Bond-
ing and DRAM Expertise Together,” Tom’s Hardware, September 2, 2025, https://www.tomshardware.
com/pc-components/ram/ymtc-partners-with-cxmt-for-hbm.

Faizan Farooque, “Nvidia Secures 92% GPU Market Share in Q1 2025,” Yahoo! Finance, June 6, 2025,
https://finance.yahoo.com/news/nvidia-secures-92-gpu-market-150444612.html.

Luke James, “Huawei Reveals Long-range Ascend Chip Roadmap,” Tom’s Hardware, September 18,
2025, https://www.tomshardware.com/tech-industry/semiconductors/huawei-unveils-ascend-roadma
p-backed-by-in-house-hbm.

Scott Kennedy | 122


https://www.usitc.gov/publications/332/journals/chinese_semiconductor_industrial_policy_past_and_present_jice_july_2019.pdf
https://www.usitc.gov/publications/332/journals/chinese_semiconductor_industrial_policy_past_and_present_jice_july_2019.pdf
https://ucigcc.org/blog/chinas-evolving-semiconductor-strategy/
https://www.thewirechina.com/2024/08/18/chinas-chip-consolidation-semiconductor-firms/
https://www.thewirechina.com/2024/08/18/chinas-chip-consolidation-semiconductor-firms/
https://www.eiu.com/n/china-boosts-state-led-chip-investment/
https://www.eiu.com/n/china-boosts-state-led-chip-investment/
https://www.csis.org/analysis/true-impact-allied-export-controls-us-and-chinese-semiconductor-manufacturing-equipment
https://www.csis.org/analysis/true-impact-allied-export-controls-us-and-chinese-semiconductor-manufacturing-equipment
https://americanaffairsjournal.org/2024/11/the-evolution-of-chinas-semiconductor-industry-under-u-s-export-controls/
https://americanaffairsjournal.org/2024/11/the-evolution-of-chinas-semiconductor-industry-under-u-s-export-controls/
https://www.thewirechina.com/2024/05/26/old-chips-new-opportunities-legacy-chips-china/
https://www.thewirechina.com/2024/05/26/old-chips-new-opportunities-legacy-chips-china/
https://www.semiconductors.org/wp-content/uploads/2025/05/2025-SIA-Factbook-FINAL-1.pdf
https://www.semiconductors.org/wp-content/uploads/2025/05/2025-SIA-Factbook-FINAL-1.pdf
https://www.semiconductors.org/wp-content/uploads/2021/07/Taking-Stock-of-China%E2%80%99s-Semiconductor-Industry_final.pdf
https://www.semiconductors.org/wp-content/uploads/2021/07/Taking-Stock-of-China%E2%80%99s-Semiconductor-Industry_final.pdf
https://www.asiafinancial.com/china-chipmaker-fujian-jinhua-cleared-in-us-trade-secrets-case
https://www.asiafinancial.com/china-chipmaker-fujian-jinhua-cleared-in-us-trade-secrets-case
https://www.tomshardware.com/pc-components/ssds/chinese-chipmaker-ships-record-breaking-chips-ymtc-quietly-begins-shipping-5th-gen-3d-tlc-nand
https://www.tomshardware.com/pc-components/ssds/chinese-chipmaker-ships-record-breaking-chips-ymtc-quietly-begins-shipping-5th-gen-3d-tlc-nand
https://www.bloomberg.com/news/articles/2025-01-28/china-s-cxmt-memory-chip-breakthrough-beats-us-export-controls?embedded-checkout=true&sref=b1WysPZW
https://www.bloomberg.com/news/articles/2025-01-28/china-s-cxmt-memory-chip-breakthrough-beats-us-export-controls?embedded-checkout=true&sref=b1WysPZW
https://www.tomshardware.com/pc-components/ram/ymtc-partners-with-cxmt-for-hbm
https://www.tomshardware.com/pc-components/ram/ymtc-partners-with-cxmt-for-hbm
https://finance.yahoo.com/news/nvidia-secures-92-gpu-market-150444612.html
https://www.tomshardware.com/tech-industry/semiconductors/huawei-unveils-ascend-roadmap-backed-by-in-house-hbm
https://www.tomshardware.com/tech-industry/semiconductors/huawei-unveils-ascend-roadmap-backed-by-in-house-hbm

165

166

167

168

169

170

171

172

173

174

175

176

Ann Cao, “Alibaba Al Push Hits 100,000 Mark, Beating Local Rival Cambricon: Sources,” South China
Morning Post, January 30, 2026, https://www.scmp.com/tech/article/3341860/alibaba-ai-chip-push-hit
s-100000-mark-beating-local-rival-cambricon-sources.

Rita Luan, “Cambricon: China’s Nvidia - or Nvidia Without the Profits?,” Tech Buzz China, September 29,
2025, https://techbuzzchina.substack.com/p/cambricon-chinas-nvidiaor-nvidia.

Eleanor Olcott, “Chinese Challenger to Nvidia Surges 425% in Market Debut,” Financial Times, December
4, 2025, https://www.ft.com/content/66c118af-a64c-4dc9-a2fe-4110bb230199.

Anton Shilov, “Chinese Companies Unveil a Swathe of Breakthrough Chipmaking Innovations at
Tradeshow—Chipmaking Lithography Tools, Software Design Tools, and Resists all on Display at the
Nation Pursues Self-sufficiency,” Tom’s Hardware, October 22, 2025, https://www.tomshardware.com/
tech-industry/semiconductors/chinese-companies-unveil-a-swathe-of-breakthrough-chipmaking-innova-
tions-at-tradeshow-chipmaking-lithography-tools-software-design-tools-and-resists-all-on-display-as-th
e-nation-pursues-self-sufficiency.

Semiconductor Industry Association (SIA), State of the U.S. Semiconductor Industry 2025 (Washington,
DC: SIA, 2025), 11, https://www.semiconductors.org/2025-state-of-the-u-s-semiconductor-industry/.

Goodrich, “China’s Evolving Semiconductor Strategy.” Analyst Paul Triolo sees China constrained in

the short term but with greater prospects for eventually catching up. He writes: “The ability of leading
domestic foundry SMIC to produce large numbers of GPUs for Huawei and the smaller GPU players
remains constrained, and will remain so until Huawei’s own foundry capabilities begin kicking in, poten-
tially within the next 12-18 months.” Paul Triolo, “Reality Check on ‘Advanced GPUs’ and China Exports,”
AlStackDecrypted, November 6, 2025, https://pstaidecrypted.substack.com/p/reality-check-on-advance
d-gpus-and.

Eliot Chen, “Legacy Chips Are a Lasting Problem,” The Wire China, October 12, 2025, https://www.
thewirechina.com/2025/10/12/legacy-chips-are-a-lasting-problem/.

Shailesh Chitnis, “New Fronts Will Open Up In The Chip Wars in 2025,” The Economist, November
20, 2024, https://www.economist.com/the-world-ahead/2024/11/20/new-fronts-will-open-up-in-th
e-chip-wars-in-2025.

For simplicity’s sake, this report still refers to this Chinese policy initiative as “military-civil fusion,” or
MCEF. See Tai Ming Cheung, National Strategic Integration: How China is Building Its Strategic Power (La
Jolla, CA: UC Institute on Global Conflict and Cooperation, October 2023), https://ucigcc.org/publication/
national-strategic-integration-how-china-is-building-its-strategic-power; and Tai Ming Cheung, Back to
the Future: The Rise of Militarization in China in the 2020s (La Jolla, CA: UC Institute on Global Conflict
and Cooperation, May 2025), https://ucigcc.org/wp-content/uploads/2025/05/Tai-Ming-Cheung-Back-to-
the-Future-05.16.25.pdf.

Constitution of the Communist Party of China, Revised and Adopted at the 19" National Congress of the
Communist Party of China, October 24, 2017, https://www.xinhuanet.com/english/download/Constitu-
tion_of the Communist_Party_of China.pdf.

Amber Wang, “China Bets on Military Industrial Might to Outproduce and Outlast Rivals Like the US,”
South China Morning Post, updated September 1, 2025, https://www.scmp.com/news/china/military/arti-
cle/3322933/china-bets-military-industrial-might-outproduce-and-outlast-rivals-us.

Bureau of Industry and Security, “Entity List,” U.S. Department of Commerce, https://www.commerce.
gov/tags/entity-list.

The Power of Innovation | 123


https://www.scmp.com/tech/article/3341860/alibaba-ai-chip-push-hits-100000-mark-beating-local-rival-cambricon-sources
https://www.scmp.com/tech/article/3341860/alibaba-ai-chip-push-hits-100000-mark-beating-local-rival-cambricon-sources
https://techbuzzchina.substack.com/p/cambricon-chinas-nvidiaor-nvidia
https://www.ft.com/content/66c118af-a64c-4dc9-a2fe-4110bb230199
https://www.tomshardware.com/tech-industry/semiconductors/chinese-companies-unveil-a-swathe-of-breakthrough-chipmaking-innovations-at-tradeshow-chipmaking-lithography-tools-software-design-tools-and-resists-all-on-display-as-the-nation-pursues-self-sufficiency
https://www.tomshardware.com/tech-industry/semiconductors/chinese-companies-unveil-a-swathe-of-breakthrough-chipmaking-innovations-at-tradeshow-chipmaking-lithography-tools-software-design-tools-and-resists-all-on-display-as-the-nation-pursues-self-sufficiency
https://www.tomshardware.com/tech-industry/semiconductors/chinese-companies-unveil-a-swathe-of-breakthrough-chipmaking-innovations-at-tradeshow-chipmaking-lithography-tools-software-design-tools-and-resists-all-on-display-as-the-nation-pursues-self-sufficiency
https://www.tomshardware.com/tech-industry/semiconductors/chinese-companies-unveil-a-swathe-of-breakthrough-chipmaking-innovations-at-tradeshow-chipmaking-lithography-tools-software-design-tools-and-resists-all-on-display-as-the-nation-pursues-self-sufficiency
https://www.semiconductors.org/2025-state-of-the-u-s-semiconductor-industry/
https://pstaidecrypted.substack.com/p/reality-check-on-advanced-gpus-and
https://pstaidecrypted.substack.com/p/reality-check-on-advanced-gpus-and
https://www.thewirechina.com/2025/10/12/legacy-chips-are-a-lasting-problem/
https://www.thewirechina.com/2025/10/12/legacy-chips-are-a-lasting-problem/
https://www.economist.com/the-world-ahead/2024/11/20/new-fronts-will-open-up-in-the-chip-wars-in-2025
https://www.economist.com/the-world-ahead/2024/11/20/new-fronts-will-open-up-in-the-chip-wars-in-2025
https://ucigcc.org/publication/national-strategic-integration-how-china-is-building-its-strategic-power
https://ucigcc.org/publication/national-strategic-integration-how-china-is-building-its-strategic-power
https://ucigcc.org/wp-content/uploads/2025/05/Tai-Ming-Cheung-Back-to-the-Future-05.16.25.pdf
https://ucigcc.org/wp-content/uploads/2025/05/Tai-Ming-Cheung-Back-to-the-Future-05.16.25.pdf
https://www.xinhuanet.com/english/download/Constitution_of_the_Communist_Party_of_China.pdf
https://www.xinhuanet.com/english/download/Constitution_of_the_Communist_Party_of_China.pdf
https://www.scmp.com/news/china/military/article/3322933/china-bets-military-industrial-might-outproduce-and-outlast-rivals-us
https://www.scmp.com/news/china/military/article/3322933/china-bets-military-industrial-might-outproduce-and-outlast-rivals-us
https://www.commerce.gov/tags/entity-list
https://www.commerce.gov/tags/entity-list

177

178

179

180

181

182

183

184

185

186

187

188

189

“Entities Identified as Chinese Military Companies Operating in the United States in Accordance with
Section 1260H of the William M. (‘Mac’) Thornberry National Defense Authorization Act for Fiscal Year
2021 (Public Law 116-283)1,” U.S. Department of Defense, January 2025, https://media.defense.gov/2025/
Jan/07/2003625471/-1/-1/1/ENTITIES-IDENTIFIED-AS-CHINESE-MILITARY-COMPANIES-OPERATIN
G-IN-THE-UNITED-STATES.PDF; and “Chinese Military Company Sanctions,” U.S. Treasury Department
Office of Foreign Asset Control, accessed February 19, 2026, https://ofac.treasury.gov/sanctions-program
s-and-country-information/chinese-military-companies-sanctions.

“MERICS China Global Competition Tracker 2024,” Mercator Institute for China Studies (MERICS), August
28, 2024, https://merics.org/sites/default/files/2024-08/MERICS%20China%20Global%20Competi-
tion%20Tracker%20N0.%202%202024.pdf.

“How Developed Is China’s Arms Industry?,” China Power Project, CSIS, updated October 15, 2025,
https://chinapower.csis.org/arms-companies/.

Tai Ming Cheung, Innovate to Dominate: The Rise of the Chinese Techno-Security State (Ithaca, NY: Cornell
University Press, 2022), 114-16.

Elsa B. Kania, “In Military-Civil Fusion, China Is Learning Lessons from the United States and Starting
to Innovate,” The Strategy Bridge, August 27, 2019, https://thestrategybridge.org/the-bridge/2019/8/27/
in-military-civil-fusion-china-is-learning-lessons-from-the-united-states-and-starting-to-innovate.

“Why Advance the Deep Development of Military-Civil Fusion” [ {14 HE5) 42 K@l & % & & B2, Xinhua,
March 1, 2014, http://politics.people.com.cn/n/2014/0301/c70731-24500524 . html.

For examples see, Alex Stone and Peter Wood, China’s Military-Civil Fusion Strategy: A View from Chinese
Strategists, (Montgomery, AL: China Aerospace Studies Institute, June 2020), https:/www.airuniversity.

af.edu/Portals/10/CASI/documents/Research/Other-Topics/2020-06-15%20CASI_China_Military_Civil_Fu-
sion_Strategy.pdf.

Ye Xuanting and Liu Yun, “The U.S. Approach to Advancing Civil-Military Fusion and Its Implications for
My Country” [EEHESHZE RaLE 1 & B KON FRERT SR, National Technology Base 4 (April 2007),
https://Kkjpj.bit.edu.cn/docs/2014-09/20140910210917226433.pdf.

Lorand Laskai, “Civil-Military Fusion and the PLA’s Pursuit of Dominance in Emerging Technologies,”
Jamestown Foundation, China Brief, vol. 18, no. 6, September 4, 2018, https://jamestown.org/civil-militar
y-fusion-and-the-plas-pursuit-of-dominance-in-emerging-technologies/.

U.S. General Services Administration, “Federal Acquisition Regulation (FAR),” Acquisition.gov, effective
date October 1, 2025, https://www.acquisition.gov/browse/index/far; and U.S. General Services Admin-
istration, “Defense Federal Acquisition Regulation Supplement (DFARS),” Acquisition.gov, effective date
November 10, 2025, https://www.acquisition.gov/dfars.

Chinese interest in the United States as a model in this realm is akin to China’s interest in U.S. think
tanks, despite lacking a key feature of the U.S. organizations—the vast majority of Chinese think tanks
lack and cannot obtain genuine independence.

Seth G. Jones, The American Edge: The Military Tech Nexus and the Sources of Great Power Dominance
(New York: Oxford University Press, 2025); Gregory C. Allen and Doug Berenson, “Why Is the U.S. De-
fense Industrial Base So Isolated from the U.S. Economy?,” CSIS, Commentary, August 20, 2024, https://
www.csis.org/analysis/why-us-defense-industrial-base-so-isolated-us-economy; and Shands Pickett and
Zach Beecher, “A Guide to Refactoring the Defense Industrial Base,” War on the Rocks, June 5, 2025,
https://warontherocks.com/2025/06/a-guide-to-refactoring-the-defense-industrial-base/.

These difficulties are highlighted in Cheung, Innovate to Dominate, 83-141.

Scott Kennedy | 124


https://media.defense.gov/2025/Jan/07/2003625471/-1/-1/1/ENTITIES-IDENTIFIED-AS-CHINESE-MILITARY-COMPANIES-OPERATING-IN-THE-UNITED-STATES.PDF
https://media.defense.gov/2025/Jan/07/2003625471/-1/-1/1/ENTITIES-IDENTIFIED-AS-CHINESE-MILITARY-COMPANIES-OPERATING-IN-THE-UNITED-STATES.PDF
https://media.defense.gov/2025/Jan/07/2003625471/-1/-1/1/ENTITIES-IDENTIFIED-AS-CHINESE-MILITARY-COMPANIES-OPERATING-IN-THE-UNITED-STATES.PDF
https://ofac.treasury.gov/sanctions-programs-and-country-information/chinese-military-companies-sanctions
https://ofac.treasury.gov/sanctions-programs-and-country-information/chinese-military-companies-sanctions
https://merics.org/sites/default/files/2024-08/MERICS%20China%20Global%20Competition%20Tracker%20No.%202%202024.pdf
https://merics.org/sites/default/files/2024-08/MERICS%20China%20Global%20Competition%20Tracker%20No.%202%202024.pdf
https://chinapower.csis.org/arms-companies/
https://thestrategybridge.org/the-bridge/2019/8/27/in-military-civil-fusion-china-is-learning-lessons-from-the-united-states-and-starting-to-innovate
https://thestrategybridge.org/the-bridge/2019/8/27/in-military-civil-fusion-china-is-learning-lessons-from-the-united-states-and-starting-to-innovate
http://politics.people.com.cn/n/2014/0301/c70731-24500524.html
https://www.airuniversity.af.edu/Portals/10/CASI/documents/Research/Other-Topics/2020-06-15%20CASI_China_Military_Civil_Fusion_Strategy.pdf
https://www.airuniversity.af.edu/Portals/10/CASI/documents/Research/Other-Topics/2020-06-15%20CASI_China_Military_Civil_Fusion_Strategy.pdf
https://www.airuniversity.af.edu/Portals/10/CASI/documents/Research/Other-Topics/2020-06-15%20CASI_China_Military_Civil_Fusion_Strategy.pdf
https://kjpj.bit.edu.cn/docs/2014-09/20140910210917226433.pdf
https://jamestown.org/civil-military-fusion-and-the-plas-pursuit-of-dominance-in-emerging-technologies/
https://jamestown.org/civil-military-fusion-and-the-plas-pursuit-of-dominance-in-emerging-technologies/
http://Acquisition.gov
https://www.acquisition.gov/browse/index/far
http://Acquisition.gov
https://www.acquisition.gov/dfars
https://www.csis.org/analysis/why-us-defense-industrial-base-so-isolated-us-economy
https://www.csis.org/analysis/why-us-defense-industrial-base-so-isolated-us-economy
https://warontherocks.com/2025/06/a-guide-to-refactoring-the-defense-industrial-base/

190

191

192

193
194

195

196

197

198
199

200

201

Elsa B. Kania and Lorand Laskai, Myths and Realities of China’s Military-Civil Fusion Strategy (Washington,
DC: Center for a New American Security (CNAS), January 2021), https://www.cnas.org/publications/re-
ports/myths-and-realities-of-chinas-military-civil-fusion-strategy.

Richard A. Bitzinger, “China’s Shift from Civil-Military Integration to Military-Civil Fusion,” Asia Policy 16,
no. 1 (January 2021), 12, https://www.rsis.edu.sg/wp-content/uploads/2022/05/Asia-Policy-16.1-Jan-202
1-Richard-Bitzinger.pdf.

Benjamin Frohman and Jeremy Rausch, eds., The PLA’s Long March Toward a World-Class Military (Seat-
tle: National Bureau of Asian Research, 2025), https://www.nbr.org/wp-content/uploads/pdfs/publica-
tions/the-plas-long-march-toward-a-world-class-military-october-2025.pdf.

Cheung, Innovate to Dominate, 89.

State Council Information Office of China, “China’s Military Strategy,” China.org.cn, May 26, 2015, http://
www.china.org.cn/china/2015-05/26/content_35661433.htm.

Li Xuanliang, Wang Jingguo, and Wang Yushan, “Xi Jinping: Accelerate the Establishment of an Integrat-
ed Military-Civilian Innovation System to Provide Strong Technological Support for the Development

of Our Armed Forces” [ >3V MRS 45 Rl & QT AR T 43 IR Lo KRHY S5, State Council
of the People’s Republic of China, March 13, 2017, http://www.scio.gov.cn/31773/31774/31783/Docu-
ment/1544738/1544738.htm..

Cheung, Innovate to Dominate, 111-19. Also, Jonathon Lee, “The Role of Military-Civil Fusion in PLA Strat-
egy: How China’s Military-Civil Fusion Strategy Supports PLA Modernization and Enhances Operational
Capabilities,” China Military Studies Review 1 (2025), 5-8, https://www.usmcu.edu/Portals/218/CMSR%20
2025%20v01%201_Lee.pdf.

Scott Kennedy and Audrey Fritz, “China’s Military-Civil Fusion Funds: Big but Not Necessarily Effec-
tive,” Trustee China Hand (blog), CSIS, October 4, 2019, https://www.csis.org/blogs/trustee-china-hand/
chinas-military-civil-fusion-funds-big-not-necessarily-effective; Tai Ming Cheung and Eric Hagt, “China’s
Efforts in Civil-Military Integration, Its Impact on the Development of China’s Acquisition System, and
Implications for the United States,” in Proceedings of the Sixteenth Annual Acquisition Research Sympo-
sium, Wednesday Sessions vol. 1, April 30, 2019, https://dair.nps.edu/handle/123456789/1725; and Elsa
B. Kania and Lorand Laskai, Myths and Realities of China’s Military-Civil Fusion Strategy (Washington, DC:
Center for a New American Security (CNAS), January 2021), https://www.cnas.org/publications/reports/
myths-and-realities-of-chinas-military-civil-fusion-strategy.

Frohman and Rausch, The PLA’s Long March Toward a World-Class Military.

For example, see Luo Yongguang, “Strive to Create a New of In-Depth Development of MCF in the New
Era” [55 )P0l R4 Rl AR FE & BT IR i, Qiushi, June 25, 2018, http://www.mod.gov.cn/gfbw/
jmsd/4817612.html.

U.S. Department of Defense, Military and Security Developments Involving the People’s Republic of China
2024 (Washington, DC: DOD, 2024), https://media.defense.gov/2024/Dec/18/2003615520/-1/-1/0/MILITAR
Y-AND-SECURITY-DEVELOPMENTS-INVOLVING-THE-PEOPLES-REPUBLIC-OF-CHINA-2024.PDF; and
Joel Wuthnow and Phillip C. Saunders, China’s Quest for Military Supremacy (Cambridge, UK: Polity,
2025).

Emily Weinstein et al., China’s State Key Laboratory System: A View into China’s Innovation System (Wash-
ington, DC: Center for Strategic and Emerging Technology (CSET), June 2022), https://cset.georgetown.
edu/publication/chinas-state-key-laboratory-system/. See particularly the interactive map provided by
these authors, “Map of China’s State Key Laboratory System,” available at https://skl-map.cset.tech.

The Power of Innovation | 125


https://www.cnas.org/publications/reports/myths-and-realities-of-chinas-military-civil-fusion-strategy
https://www.cnas.org/publications/reports/myths-and-realities-of-chinas-military-civil-fusion-strategy
https://www.rsis.edu.sg/wp-content/uploads/2022/05/Asia-Policy-16.1-Jan-2021-Richard-Bitzinger.pdf
https://www.rsis.edu.sg/wp-content/uploads/2022/05/Asia-Policy-16.1-Jan-2021-Richard-Bitzinger.pdf
https://www.nbr.org/wp-content/uploads/pdfs/publications/the-plas-long-march-toward-a-world-class-military-october-2025.pdf
https://www.nbr.org/wp-content/uploads/pdfs/publications/the-plas-long-march-toward-a-world-class-military-october-2025.pdf
http://China.org.cn
http://www.china.org.cn/china/2015-05/26/content_35661433.htm
http://www.china.org.cn/china/2015-05/26/content_35661433.htm
http://www.scio.gov.cn/31773/31774/31783/Document/1544738/1544738.htm
http://www.scio.gov.cn/31773/31774/31783/Document/1544738/1544738.htm
https://www.usmcu.edu/Portals/218/CMSR%202025%20vol%201_Lee.pdf
https://www.usmcu.edu/Portals/218/CMSR%202025%20vol%201_Lee.pdf
https://www.csis.org/blogs/trustee-china-hand/chinas-military-civil-fusion-funds-big-not-necessarily-effective
https://www.csis.org/blogs/trustee-china-hand/chinas-military-civil-fusion-funds-big-not-necessarily-effective
https://dair.nps.edu/handle/123456789/1725
https://www.cnas.org/publications/reports/myths-and-realities-of-chinas-military-civil-fusion-strategy
https://www.cnas.org/publications/reports/myths-and-realities-of-chinas-military-civil-fusion-strategy
http://www.mod.gov.cn/gfbw/jmsd/4817612.html
http://www.mod.gov.cn/gfbw/jmsd/4817612.html
https://media.defense.gov/2024/Dec/18/2003615520/-1/-1/0/MILITARY-AND-SECURITY-DEVELOPMENTS-INVOLVING-THE-PEOPLES-REPUBLIC-OF-CHINA-2024.PDF
https://media.defense.gov/2024/Dec/18/2003615520/-1/-1/0/MILITARY-AND-SECURITY-DEVELOPMENTS-INVOLVING-THE-PEOPLES-REPUBLIC-OF-CHINA-2024.PDF
https://cset.georgetown.edu/publication/chinas-state-key-laboratory-system/
https://cset.georgetown.edu/publication/chinas-state-key-laboratory-system/
https://skl-map.cset.tech

202

203

204

205

206

207

208

209

210

211

212

213

214

215

Rebecca Arcesati, “Peng Cheng Lab,” MERICS, July 3, 2025, https://merics.org/en/comment/peng-chen
g-lab-pengchengshiyanshi-building-advanced-platforms-and-infrastructure-military.

U.S. Bureau of Industry and Security, “Revisions to Entity List,” U.S. Department of Commerce, Federal
Register vol. 90, no. 3 (January 6, 2025), 559-63, https://www.govinfo.gov/content/pkg/FR-2025-01-06/
pdf/2024-31468.pdf.

Gao Wen, “Opportunities and Challenges of China’s Computing Power Network” [#[E% /1 A1 5-Hk
#%], Peng Cheng Laboratory, January 28, 2023, https:/www.pcl.ac.cn/html/943/2023-01-28/content-4189.
html (reprinted from Communications of the China Computer Federation (FFEHE #2228 H) no. 1
(2023), archived at https://archive.ph/Of4ks); and Arcesati, “Peng Cheng Lab.”

Peng Cheng Laboratory, “Control and Networks Basic Research Laboratory” [#2:i] 5 P53 ik iff 72 21,
accessed October 2, 2025, https://www.pcl.ac.cn/html/1004/.

Dakota Cary, Downrange: A Survey of China’s Cyber Ranges (Washington, DC: CSET, September 2022),
https://cset.georgetown.edu/wp-content/uploads/CSET-Downrange-A-Survey-of-Chinas-Cyber-Ranges-1.
pdf.

Cole McFaul, Sam Bresnick, and Daniel Chou, Pulling Back the Curtain on China’s Military-Civil Fusion
(Washington, DC: CSET, September 2025), https://cset.georgetown.edu/publication/pulling-back-th
e-curtain-on-chinas-military-civil-fusion/. The report does not disclose precisely how the dataset was
composed, but such platforms would be the most likely main source of such information.

Fatoumata Diallo, “China’s Civil-Military Fusion in Space: Strategic Transformations and Implications for
Europe,” Eurohub4Sino Policy Paper 2025/9, June 30, 2025, https://doi.org/10.31175/eh4s.2ca6.

Sean Gorman, “America Is Losing Its GPS Dominance to China’s BeiDou Satnav,” Space News, April 8,
2024, https://spacenews.com/america-losing-gps-dominance-china-beidou-satnav;.

In comparison, as of August 2024, Starlink had more than 6,000 satellites in orbit, with plans to launch
as many as 42,000. Simone McCarthy, “China Launches Satellites to Rival Starlink in Boost for Its Space
Ambitions,” CNN, August 9, 2024, https://www.cnn.com/2024/08/09/china/china-satellite-qianfan-g6
O-starlink-intl-hnk.

Zeyi Yang, “China’s Effort to Build a Competitor to Starlink is Off to a Bumpy Start,” WIRED, May 20,
2025, https://www.wired.com/story/china-starlink-competitor-satellites; McCarthy, “China Launches Sat-
ellites to Rival Starlink in Boost for Its Space Ambitions”; and Ashley Strickland, “Chinese Rocket Breaks
Apart in Low-Earth Orbit, Creating a Cloud of Space Debris, US Space Command Says,” CNN, August 9,
2024, https://www.cnn.com/2024/08/09/science/china-rocket-stage-orbital-debris.

“China is on the Brink of Rocket Reusability,” YouTube video, posted by Dongfang Hour, October 21,
2024, 14:44, https://www.youtube.com/watch?v=84KP_qPIgIw.

Stephen Clark, “A Little-Known Chinese Company Nearly Landed a Rocket from Space on Its First Try,”
Ars Technica, December 3, 2025, https://arstechnica.com/space/2025/12/a-little-known-chinese-comp
any-nearly-landed-a-rocket-from-space-on-its-first-try;.

Courtney Albon, “Space Force Weighs Range Upgrades to Support Reusable Rockets,” Air & Space
Forces Magazine, December 2, 2025, https://www.airandspaceforces.com/space-force-range-upgrade
s-rocket-reuse/.

Amir Husain, “The Military Applications of Artificial Intelligence in Space,” Forbes, August 19, 2024,
https://www.forbes.com/sites/amirhusain/2024/08/19/the-military-applications-of-artificial-intelligence-i
n-space/.

Scott Kennedy | 126


https://merics.org/en/comment/peng-cheng-lab-pengchengshiyanshi-building-advanced-platforms-and-infrastructure-military
https://merics.org/en/comment/peng-cheng-lab-pengchengshiyanshi-building-advanced-platforms-and-infrastructure-military
https://www.govinfo.gov/content/pkg/FR-2025-01-06/pdf/2024-31468.pdf
https://www.govinfo.gov/content/pkg/FR-2025-01-06/pdf/2024-31468.pdf
https://www.pcl.ac.cn/html/943/2023-01-28/content-4189.html
https://www.pcl.ac.cn/html/943/2023-01-28/content-4189.html
https://archive.ph/Of4ks
https://www.pcl.ac.cn/html/1004/
https://cset.georgetown.edu/wp-content/uploads/CSET-Downrange-A-Survey-of-Chinas-Cyber-Ranges-1.pdf
https://cset.georgetown.edu/wp-content/uploads/CSET-Downrange-A-Survey-of-Chinas-Cyber-Ranges-1.pdf
https://cset.georgetown.edu/publication/pulling-back-the-curtain-on-chinas-military-civil-fusion/
https://cset.georgetown.edu/publication/pulling-back-the-curtain-on-chinas-military-civil-fusion/
https://doi.org/10.31175/eh4s.2ca6
https://spacenews.com/america-losing-gps-dominance-china-beidou-satnav/
https://www.cnn.com/2024/08/09/china/china-satellite-qianfan-g60-starlink-intl-hnk
https://www.cnn.com/2024/08/09/china/china-satellite-qianfan-g60-starlink-intl-hnk
https://www.wired.com/story/china-starlink-competitor-satellites
https://www.cnn.com/2024/08/09/science/china-rocket-stage-orbital-debris
https://www.youtube.com/watch?v=84KP_qPIgIw
https://arstechnica.com/space/2025/12/a-little-known-chinese-company-nearly-landed-a-rocket-from-space-on-its-first-try/
https://arstechnica.com/space/2025/12/a-little-known-chinese-company-nearly-landed-a-rocket-from-space-on-its-first-try/
https://www.airandspaceforces.com/space-force-range-upgrades-rocket-reuse/
https://www.airandspaceforces.com/space-force-range-upgrades-rocket-reuse/
https://www.forbes.com/sites/amirhusain/2024/08/19/the-military-applications-of-artificial-intelligence-in-space/
https://www.forbes.com/sites/amirhusain/2024/08/19/the-military-applications-of-artificial-intelligence-in-space/

216

217

218

219

220

221

222

223

224

225

Wang Guofeng and Yu Qin, “Zhijiang Laboratory Inaugurated; Lu Yongxiang and Che Jun Unveil the
Plaque and Deliver Remarks” [:Z {LS2 56 28 £ERR A7 /A7 412 #8 8T HiE], CPC News (People.cn), Sep-
tember 7, 2017, https://web.archive.org/web/20251002133235/https:/cpc.people.com.cn/n1/2017/0907/
c117005-29521402.html; and “WANG Jian,” Wirescreen, accessed October 2, 2025, https://platform.wires-
creen.ai/person/9aaaa804-00d4-419c-blec-92641c53462b.

Hong Kong Exchanges and Clearing Limited, “Application Proof, OC Announcements, PHIP and Related
Materials: Main Board” [ 5 Pl EMR HIERRANE 25 (], HKEXnews, https:/wwwl.hkexnews.hk/
app/appyearlyindex.html; “Adaspace Technology Co., Ltd., Application Proof (i# = & iR ki &
PR FHIFERRAS),” filed with Stock Exchange of Hong Kong Ltd and Securities and Futures Commission,
Hong Kong, August 25, 2025, https://qxb-pdf-osscache.qixin.com/AnBaseinfo/ae761090a0cc53e1453c-
16d39ac71348.pdf; and “Guoxing Yuhang’s ‘First Star’ Successfully Launched; ‘One Rocket, Two Satel-
lites’ Achieves Multiple Innovations” [[E 2 Fii & 2 2L, — AR LI Z WA, Global Times,
September 6, 2018, https://finance.huanqgiu.com/article/9CaKrnKchXZ.

Guan Jingjing, “World’s First! ADA Space’s First Space-Computing Constellation Successfully Launched”
[EERE A ERFAURZE T B &k R BRI & 411, Science and Technology Daily, May 14, 2025, https://
www.stdaily.com/web/gdxw/2025-05/14/content_339319.html.

“ADA Space and Huawei Sign a Comprehensive Cooperation Agreement” [[E & Fii 54 N/ T2 2 H
& 1EHMY], China Daily, October 30, 2020, https://ex.chinadaily.com.cn/exchange/partners/82/rss/chan-
nel/cn/columns/snl9a7/stories/WS5f9bc911a3101e7ce972c620.html; “iSoftStone, Zhijiang Laboratory,
and ADA Space Jointly Launch the ‘Star-Compute Plan’” [#GE#) /1 5 2 {TE50 %, EEFHILFE LG E
H11XI’1, China Daily, November 27, 2024, https://regional.chinadaily.com.cn/cn/2024-11/27/c_1048299.
htm; and Wen Sui, “Ucap and ADA Space Sign a ‘Star-Compute Plan’ Strategic Cooperation Agreement”
P 5 E R FMAEE R EHR) SRIE S VeV, Securities Times, November 22, 2024, https://stcn.com/
article/detail/1423589.html.

Chinese Academy of Sciences, “Hefei Launches International Program to Advance Burning Plasma
Fusion Research,” press release, November 25, 2025, https://english.cas.cn/newsroom/news/202511/
t20251125_1133178.shtml; “China’s ‘Artificial Sun’: Experimental Advanced Superconducting Tokamak
(EAST),” News Wise, September 12, 2025, https:/www.newswise.com/articles/china-s-artificial-su
n-experimental-advanced-superconducting-tokamak-east; and “DOE Explains...Tokamaks,” U.S. Depart-
ment of Energy, accessed February 5, 2026, https://www.energy.gov/science/doe-explainstokamaks.

Jimmy Goodrich, “Fusion and China’s Quest for Energy Independence,” UC Institute of Global Con-

flict and Cooperation (blog), May 25, 2025, https://ucigcc.org/blog/fusion-and-chinas-quest-for-energ
y-independence/. For a brief explanation, see “Inertial Confinement Fusion,” Sandia National Laborato-
ries, n.d. (accessed February 19, 2026), https://www.sandia.gov/pulsed-power/inertial-confinement/.

Yuntao Song, “China’s Fusion Roadmap,” Nuclear Engineering International, October 3, 2019, https://
www.neimagazine.com/analysis/china-fusion-roadmap-7436879/.

Arjun Makhijani, “The Entanglement of Fusion Energy Research and Bombs,” Bulletin of the Atomic Sci-
entists, November 12, 2024, https://thebulletin.org/premium/2024-11/the-entanglement-of-fusion-energ
y-research-and-bombs;/.

Amy Ouyang, “China’s Scaling Prowess Comes from Fusion,” Macro Polo, January 28, 2025, https://digi-
talprojectsarchive.org/analysis/chinas-scaling-prowess-comes-for-fusion/.

Sam Wurzel, “Equity Investments to Fusion Energy Companies 2010-2023 by Country,” Fusion Energy
Base, updated July 3, 2024, https://www.fusionenergybase.com/articles/equity-investments-to-fusio
n-energy-companies-2010-2023-by-country.

The Power of Innovation | 127


http://People.cn
https://web.archive.org/web/20251002133235/https:/cpc.people.com.cn/n1/2017/0907/c117005-29521402.html
https://web.archive.org/web/20251002133235/https:/cpc.people.com.cn/n1/2017/0907/c117005-29521402.html
https://platform.wirescreen.ai/person/9aaaa804-00d4-419c-b1ec-92641c53462b
https://platform.wirescreen.ai/person/9aaaa804-00d4-419c-b1ec-92641c53462b
https://www1.hkexnews.hk/app/appyearlyindex.html
https://www1.hkexnews.hk/app/appyearlyindex.html
https://qxb-pdf-osscache.qixin.com/AnBaseinfo/ae761090a0cc53e1453c16d39ac71348.pdf
https://qxb-pdf-osscache.qixin.com/AnBaseinfo/ae761090a0cc53e1453c16d39ac71348.pdf
https://finance.huanqiu.com/article/9CaKrnKchXZ
https://www.stdaily.com/web/gdxw/2025-05/14/content_339319.html
https://www.stdaily.com/web/gdxw/2025-05/14/content_339319.html
https://ex.chinadaily.com.cn/exchange/partners/82/rss/channel/cn/columns/snl9a7/stories/WS5f9bc911a3101e7ce972c620.html
https://ex.chinadaily.com.cn/exchange/partners/82/rss/channel/cn/columns/snl9a7/stories/WS5f9bc911a3101e7ce972c620.html
https://regional.chinadaily.com.cn/cn/2024-11/27/c_1048299.htm
https://regional.chinadaily.com.cn/cn/2024-11/27/c_1048299.htm
https://stcn.com/article/detail/1423589.html
https://stcn.com/article/detail/1423589.html
https://english.cas.cn/newsroom/news/202511/t20251125_1133178.shtml
https://english.cas.cn/newsroom/news/202511/t20251125_1133178.shtml
https://www.newswise.com/articles/china-s-artificial-sun-experimental-advanced-superconducting-tokamak-east
https://www.newswise.com/articles/china-s-artificial-sun-experimental-advanced-superconducting-tokamak-east
https://www.energy.gov/science/doe-explainstokamaks
https://ucigcc.org/blog/fusion-and-chinas-quest-for-energy-independence/
https://ucigcc.org/blog/fusion-and-chinas-quest-for-energy-independence/
https://www.sandia.gov/pulsed-power/inertial-confinement/
https://www.neimagazine.com/analysis/china-fusion-roadmap-7436879/
https://www.neimagazine.com/analysis/china-fusion-roadmap-7436879/
https://thebulletin.org/premium/2024-11/the-entanglement-of-fusion-energy-research-and-bombs/
https://thebulletin.org/premium/2024-11/the-entanglement-of-fusion-energy-research-and-bombs/
https://digitalprojectsarchive.org/analysis/chinas-scaling-prowess-comes-for-fusion/
https://digitalprojectsarchive.org/analysis/chinas-scaling-prowess-comes-for-fusion/
https://www.fusionenergybase.com/articles/equity-investments-to-fusion-energy-companies-2010-2023-by-country
https://www.fusionenergybase.com/articles/equity-investments-to-fusion-energy-companies-2010-2023-by-country

226

227

228

229

230

231

232

233

234

235

236

Matthew P. Funaiole, Brian Hart, and Aidan Powers-Riggs, Ship Wars: Confronting China’s Dual-Use Ship-
building Empire (Washington, DC: CSIS, March 2025), 1, https://csis-website-prod.s3.amazonaws.com/
s3fs-public/2025-03/250311_Funaiole_Ship_Wars.pdf?Versionld=rr_4IH5jXertgzLdS.keO70FmgW THnIM.

John S. Van Oudenaren and Peter W. Singer, “China’s Burgeoning Drone Arsenal Shows Power of
Civil-Military Fusion,” Defense One, June 17, 2025, https://www.defenseone.com/ideas/2025/06/china
s-drone-arsenal-shows-power-civil-military-fusion/406118/.

DJI, “DJI Statement on Military Use of Drones,” press release, April 21, 2022, https://www.dji.com/news-
room/news/dji-statement-on-military-use-of-drones.

Mike Scarcella, “Drone Maker DJI Loses Lawsuit to Exit Pentagon’s List of Firms with Chinese Military
Ties,” Reuters, September 26, 2025, https://www.reuters.com/legal/litigation/drone-maker-dji-lose
s-lawsuit-against-pentagon-claim-chinese-military-ties-2025-09-26/; and DJI, “DJI Appeals U.S. Court De-
cision Upholding the Department of Defense’s ‘Chinese Military Company’ Designation,” press release,
October 14, 2025, https://www.dji.com/media-center/announcements/dji-appeals-us-court-decision.

Farah Stockman, “Drones are Key to Winning Wars Now. The U.S. Hardly Makes Any,” New York Times,
July 13, 2025, https://www.nytimes.com/2025/07/13/business/drones-us-military-manufacturing-lags.
html; and Al Jazeera Staff, “Israel Retrofitting DJI Commercial Drones for Drones to Bomb and Sur-
veil Gaza,” Al Jazeera, May 8, 2025, https://www.aljazeera.com/news/2025/5/8/israel-retrofitting-dj
i-commercial-drones-to-bomb-and-surveil-gaza.

“Optimizing Electric Vehicle Batteries for the Defense Industry: The Future of Military Mobility,” Hyper-
craft, February 14, 2025, https://hypercraftusa.com/optimizing-electric-vehicle-batteries-for-the-defens
e-industry-the-future-of-military-mobility.

It also appears they were prepared to remove memory chipmakers YMTC and CMXT, introduced in
Chapter 4. See Demetri Sevastopulo, “US Concludes Alibaba and BYD Have Links to Chinese Military,” Fi-
nancial Times, February 14, 2026, https://www.ft.com/content/c80ce7a7-983b-447c-88c2-de5db4cb2e0a.

Michael Martina, David Shepardson, and Karen Freifeld, “US Adds Tencent, CATL to List of Chinese
Firms Allegedly Aiding Beijing’s Military,” Reuters, January 7, 2025, https://www.reuters.com/world/
us-adds-tencent-catl-list-chinese-firms-allegedly-aiding-beijings-military-2025-01-06/; CATL, “CATL
Statement on US ‘Chinese Military Company’ List Inclusion,” press release, January 7, 2025, https://www.
catl.com/en/news/6351.html; Emily de La Bruyére and Nathan Picarsic, Building the China Dream: BYD
and China’s Grand Strategic Offensive (Radarlock, October 2019), https://www.americanmanufacturing.
org/wp-content/uploads/2020/03/BYD.pdf; and “Pentagon Seeks to Add Alibaba, Baidu, BYD to China
Military List, Bloomberg News Reports,” Reuters, November 26, 2025, https://www.reuters.com/world/
china/pentagon-suggests-adding-alibaba-baidu-byd-list-aiding-china-military-bloomberg-2025-11-26/.

James E. Fanell, “What China’s Latest Military Purges Mean,” Proceedings, U.S. Naval Institute, 152: 1
(January 2026), https://www.usni.org/magazines/proceedings/2026/january/what-chinas-latest-militar
y-purges-mean.

John Seaman, “Al and Technical Standardization in China and the EU: Diverging Priorities and the Need

for Common Ground,” Reconnect China, Policy Brief 16, October 2024, 2, https://www.reconnect-china.

ugent.be/wp-content/uploads/2024/10/Reconnect-China-Policy-Brief-16_Al-and-Technical-Standardizatio
n.pdf.

Sorina Teleanu, The Geopolitics of Digital Standards: China’s Role in Standard-Setting Organisations (Ge-
neva: DiploFoundation/Geneva Internet Platform 2021), 9-18, https://www.diplomacy.edu/wp-content/
uploads/2021/12/Geopolitics-of-digital-standards-Dec-2021.pdf.

Scott Kennedy | 128


https://csis-website-prod.s3.amazonaws.com/s3fs-public/2025-03/250311_Funaiole_Ship_Wars.pdf?VersionId=rr_4IH5jXertgzLdS.ke07oFmgWTHnIM
https://csis-website-prod.s3.amazonaws.com/s3fs-public/2025-03/250311_Funaiole_Ship_Wars.pdf?VersionId=rr_4IH5jXertgzLdS.ke07oFmgWTHnIM
https://www.defenseone.com/ideas/2025/06/chinas-drone-arsenal-shows-power-civil-military-fusion/406118/
https://www.defenseone.com/ideas/2025/06/chinas-drone-arsenal-shows-power-civil-military-fusion/406118/
https://www.dji.com/newsroom/news/dji-statement-on-military-use-of-drones
https://www.dji.com/newsroom/news/dji-statement-on-military-use-of-drones
https://www.reuters.com/legal/litigation/drone-maker-dji-loses-lawsuit-against-pentagon-claim-chinese-military-ties-2025-09-26/
https://www.reuters.com/legal/litigation/drone-maker-dji-loses-lawsuit-against-pentagon-claim-chinese-military-ties-2025-09-26/
https://www.dji.com/media-center/announcements/dji-appeals-us-court-decision
https://www.nytimes.com/2025/07/13/business/drones-us-military-manufacturing-lags.html
https://www.nytimes.com/2025/07/13/business/drones-us-military-manufacturing-lags.html
https://www.aljazeera.com/news/2025/5/8/israel-retrofitting-dji-commercial-drones-to-bomb-and-surveil-gaza
https://www.aljazeera.com/news/2025/5/8/israel-retrofitting-dji-commercial-drones-to-bomb-and-surveil-gaza
https://hypercraftusa.com/optimizing-electric-vehicle-batteries-for-the-defense-industry-the-future-of-military-mobility
https://hypercraftusa.com/optimizing-electric-vehicle-batteries-for-the-defense-industry-the-future-of-military-mobility
https://www.ft.com/content/c80ce7a7-983b-447c-88c2-de5db4cb2e0a
https://www.reuters.com/world/us-adds-tencent-catl-list-chinese-firms-allegedly-aiding-beijings-military-2025-01-06/
https://www.reuters.com/world/us-adds-tencent-catl-list-chinese-firms-allegedly-aiding-beijings-military-2025-01-06/
https://www.catl.com/en/news/6351.html
https://www.catl.com/en/news/6351.html
https://www.americanmanufacturing.org/wp-content/uploads/2020/03/BYD.pdf
https://www.americanmanufacturing.org/wp-content/uploads/2020/03/BYD.pdf
https://www.reuters.com/world/china/pentagon-suggests-adding-alibaba-baidu-byd-list-aiding-china-military-bloomberg-2025-11-26/
https://www.reuters.com/world/china/pentagon-suggests-adding-alibaba-baidu-byd-list-aiding-china-military-bloomberg-2025-11-26/
https://www.usni.org/magazines/proceedings/2026/january/what-chinas-latest-military-purges-mean
https://www.usni.org/magazines/proceedings/2026/january/what-chinas-latest-military-purges-mean
https://www.reconnect-china.ugent.be/wp-content/uploads/2024/10/Reconnect-China-Policy-Brief-16_AI-and-Technical-Standardization.pdf
https://www.reconnect-china.ugent.be/wp-content/uploads/2024/10/Reconnect-China-Policy-Brief-16_AI-and-Technical-Standardization.pdf
https://www.reconnect-china.ugent.be/wp-content/uploads/2024/10/Reconnect-China-Policy-Brief-16_AI-and-Technical-Standardization.pdf
https://www.diplomacy.edu/wp-content/uploads/2021/12/Geopolitics-of-digital-standards-Dec-2021.pdf
https://www.diplomacy.edu/wp-content/uploads/2021/12/Geopolitics-of-digital-standards-Dec-2021.pdf

237

238

239

240

241
242

243

244

245

Tim Ruhlig, “China’s Influence Through Technical Standardization Power,” Journal of Contemporary
China 32, no. 139 (2023), 54-72, https://doi.org/10.1080/10670564.2022.2052439; Daniel R. Russell and
Blake H. Berger, Stacking the Deck: China’s Influence in International Technology Standard Setting (New
York: Asia Society Policy Institute, November 30, 2021), https://asiasociety.org/policy-institute/stackin
g-deck-chinas-influence-international-technology-standards-setting; and Matthew Griffin, “China’s Quest
to Dominate Global Tech Standards by 2035 Is on Track,” Fanatical Futurist, September 5, 2025, https://
www.fanaticalfuturist.com/2025/09/chinas-quest-to-dominate-global-tech-standards-by-2035-is-on
-track/.

Matt Sheehan and Jacob Feldgoise, “What Washington Gets Wrong About China and Technical Stan-
dards,” Carnegie Endowment for International Peace, February 27, 2023, https://carnegieendowment.
org/research/2023/02/what-washington-gets-wrong-about-china-and-technical-standards?lang=en.

For an analysis of the early era of Chinese involvement, see Richard P. Suttmeier, Xiangkui Yao, and Alex
Zixiang Tan, Standards of Power? Technology, Institutions, and Politics in the Development of China’s Na-
tional Standards Strategy, National Bureau of Asian Research (NBR) Special Report no. 10 (Washington,
DC: NBR, June 2006), https://www.nbr.org/publication/standards-of-power-technology-institutions-an
d-politics-in-the-development-of-chinas-national-standards-strategy/; Scott Kennedy, “The Political
Economy of Standards Coalitions: Explaining China’s Involvement in High-Tech Standards Wars,” Asia
Policy no. 2 (July 2006), 41-62, https://www.jstor.org/stable/e24904565; and Scott Kennedy, Richard P.
Suttmeier, and Jun Su, Standards, Stakeholders, and Innovation: China’s Evolving Role in the Global Knowl-
edge Economy, NBR Special Report no. 15 (Washington, DC: NBR, September 2008), https://www.nbr.
org/publication/standards-stakeholders-and-innovation-chinas-evolving-role-in-the-global-knowledge-
economy/.

J. Ray Bowen II, “Beijing’s Promotion of PRC Technical Standards,” for “A China Model? Beijing’s Promo-
tion of Alternative Global Norms and Standards,” Hearing before the U.S.-China Economic and Security
Review Commission, March 13, 2020, https://www.uscc.gov/sites/default/files/2020-10/March_13_Hear-
ing and_April 27 Roundtable_Transcript_O.pdf.

As quoted in Bowen, “Beijing’s Promotion of PRC Technical Standards,” 13.

State Council Information Office of the People’s Republic of China (PRC), “Premier Li Calls for Improve-
ments in Standardization,” press release, September 14, 2016, http://english.www.gov.cn/premier/
news/2016/09/14/content_281475442336090.htm.

“State Council notice regarding promulgation of the Plan to Deepen Reform of Standardization Work,
State Council 2015” [[E%5k¢ % T EUE ELARHE(L TVESCEE 75 21138 H]], State Council of the People’s Re-
public of China, March 26, 2015, http://www.gov.cn/zhengce/content/2015-03/26/content_9557.htm.

“Standardization Law of People’s Republic of China,” adopted November 4, 2017, implemented as of
January 1, 2018, English text available at AppInChina, updated January 1, 2018, https://appinchina.co/
government-documents/standardization-law-of-the-peoples-republic-of-china-2017-revision/.

For the Chinese text, see Central Committee of the Communist Party of China and the State Council,
“National Standardization Development Program” [[EZAnif (L& FE40%], Central People’s Govern-
ment of the PRC, October 10, 2021, http://www.gov.cn/zhengce/2021-10/10/content_5641727.htm. For
a summary and the English text, see Emily de La Bruyére and Nathan Picarsic China Standards 2035:
Beijing’s Platform, Geopolitics, and “Standardization Work in 2020” (New York: Horizon Advisory, April
2020), https://www.horizonadvisory.org/china-standards-2035-first-report. For analysis of the Chi-
nese text’s main points, see Matt Sheehan, Marjorie S. Blumenthal, and Michael R. Nelson, “Three
Takeaways from China’s New Standards Strategy,” Carnegie Endowment for International Peace,
October 28, 2021, https://carnegieendowment.org/research/2021/10/three-takeaways-from-chinas-ne
w-standards-strategy?lang=en.

The Power of Innovation | 129


https://doi.org/10.1080/10670564.2022.2052439
https://asiasociety.org/policy-institute/stacking-deck-chinas-influence-international-technology-standards-setting
https://asiasociety.org/policy-institute/stacking-deck-chinas-influence-international-technology-standards-setting
https://www.fanaticalfuturist.com/2025/09/chinas-quest-to-dominate-global-tech-standards-by-2035-is-on-track/
https://www.fanaticalfuturist.com/2025/09/chinas-quest-to-dominate-global-tech-standards-by-2035-is-on-track/
https://www.fanaticalfuturist.com/2025/09/chinas-quest-to-dominate-global-tech-standards-by-2035-is-on-track/
https://carnegieendowment.org/research/2023/02/what-washington-gets-wrong-about-china-and-technical-standards?lang=en
https://carnegieendowment.org/research/2023/02/what-washington-gets-wrong-about-china-and-technical-standards?lang=en
https://www.nbr.org/publication/standards-of-power-technology-institutions-and-politics-in-the-development-of-chinas-national-standards-strategy/
https://www.nbr.org/publication/standards-of-power-technology-institutions-and-politics-in-the-development-of-chinas-national-standards-strategy/
https://www.jstor.org/stable/e24904565
https://www.nbr.org/publication/standards-stakeholders-and-innovation-chinas-evolving-role-in-the-global-knowledge-economy/
https://www.nbr.org/publication/standards-stakeholders-and-innovation-chinas-evolving-role-in-the-global-knowledge-economy/
https://www.nbr.org/publication/standards-stakeholders-and-innovation-chinas-evolving-role-in-the-global-knowledge-economy/
https://www.uscc.gov/sites/default/files/2020-10/March_13_Hearing_and_April_27_Roundtable_Transcript_0.pdf
https://www.uscc.gov/sites/default/files/2020-10/March_13_Hearing_and_April_27_Roundtable_Transcript_0.pdf
http://english.www.gov.cn/premier/news/2016/09/14/content_281475442336090.htm
http://english.www.gov.cn/premier/news/2016/09/14/content_281475442336090.htm
http://www.gov.cn/zhengce/content/2015-03/26/content_9557.htm
https://appinchina.co/government-documents/standardization-law-of-the-peoples-republic-of-china-2017-revision/
https://appinchina.co/government-documents/standardization-law-of-the-peoples-republic-of-china-2017-revision/
http://www.gov.cn/zhengce/2021-10/10/content_5641727.htm
https://www.horizonadvisory.org/china-standards-2035-first-report
https://carnegieendowment.org/research/2021/10/three-takeaways-from-chinas-new-standards-strategy?lang=en
https://carnegieendowment.org/research/2021/10/three-takeaways-from-chinas-new-standards-strategy?lang=en

246
247

248

249

250

251

252

253

254

255

256

257

258

259

260

Teleanu, The Geopolitics of Digital Standards, 22-3.

These standards committees are jointly created by the ISO and International Electrotechnical Commis-
sion (IEC) and are known as “joint technical committees-1” (JTC-1).

The other most notable highly ranked leader of an international organization is Margaret Chan, who
is from Hong Kong and who served as director-general of the World Health Organization from 2006 to
2017.

Philip Lott, “How China Became the Standards Maker,” 9dashline, October 11, 2022, https://www.9dash-
line.com/article/how-china-became-the-standard-maker; and Tom Miles, “Huawei Allegations Drive by
Politics Not Evidence - U.N. Telecoms Chief,” Reuters, April 5, 2019, https://www.reuters.com/article/
world/uk/huawei-allegations-driven-by-politics-not-evidence-un-telecoms-chief-idUSKCN1RH1KO/ .

Data compiled from the websites for ITU-T study groups and ITU-R study groups. “ITU-T Study Groups
(Study Period 2025 - 2028),” ITU, accessed September 1, 2025, https://www.itu.int/en/ITU-T/study-
groups/2025-2028/Pages/default.aspx; and “Radiocommunication Study Groups,” ITU, accessed Septem-
ber 1, 2025, https://www.itu.int/en/ITU-R/study-groups/Pages/default.aspx.

3GPP’s seven organizational partners are: the Association of Radio Industries and Businesses (ARIB,
Japan), the Alliance for Telecommunications Industry Solutions (ATIS, the United States), the China
Communications Standards Association (CCSA), the European Telecommunications Standards Institute
(ETSI), the Telecommunications Standards Development Society (TSDSI, India), the Telecommunica-
tions Technology Association (TTA, South Korea), and the Telecommunication Technology Committee
(TTC, Japan).

Officially, there are over 800 members, but several companies hold multiple seats because their subsid-
iaries are counted as individual members. “Membership,” 3GPP, https://www.3gpp.org/about-us/mem-
bership.

Don Weinland, “Mobile Encounters of the Fourth Kind,” CKGSB Magazine, vol. 10, June 2013, 10-14,
https://english.ckgsb.edu.cn/sites/default/files/ckgsb201306-low.pdf.

Katelyn Godoy, “5G Mobile Communication in China: From Imitator to Innovator,” Cornell SC John-
son School of Business, July 12, 2018, https://business.cornell.edu/hub/2018/07/12/5g-mobile-chin
a-leading-innovatory.

Tianhe Xie, “China’s 5G Story: Inspiring Rollout Journey and Ongoing Challenges,” Cartesian, June 5,
2023, https://www.cartesian.com/china-5g-story/.

LexisNexis, Who Is Leading the 5G Race? (New York: LexisNexis, January 2025), https://www.lexisnexisip.
com/5g-report/.

Philip Solis and Peter Cooney, “Standards Leadership within the 3GPP,” ABI Research (blog), July 3,
2013.

Omdia Analysts, 3GPP Contributions Analysis—2022 Update (London: Omdia/Informa Tech, October
2022), https://omdia.tech.informa.com/-/media/tech/omdia/marketing/commissioned-research/pdf
s/3gpp-contributions-analysis---2022-update.pdf?rev=3b155f5d7f864c18a8478090c8493a35.

Tim Pohlmann, “Who Will Be the Technology Leader for 5G? Part Two,” IAM, July 18, 2018, https://www.
iam-media.com/article/who-will-be-the-technology-leader-5g-part-two.

LexisNexis, Who Is Leading the 5G Race?

Scott Kennedy | 130


https://www.9dashline.com/article/how-china-became-the-standard-maker
https://www.9dashline.com/article/how-china-became-the-standard-maker
https://www.reuters.com/article/world/uk/huawei-allegations-driven-by-politics-not-evidence-un-telecoms-chief-idUSKCN1RH1KO/
https://www.reuters.com/article/world/uk/huawei-allegations-driven-by-politics-not-evidence-un-telecoms-chief-idUSKCN1RH1KO/
https://www.itu.int/en/ITU-T/studygroups/2025-2028/Pages/default.aspx
https://www.itu.int/en/ITU-T/studygroups/2025-2028/Pages/default.aspx
https://www.itu.int/en/ITU-R/study-groups/Pages/default.aspx
https://www.3gpp.org/about-us/membership
https://www.3gpp.org/about-us/membership
https://english.ckgsb.edu.cn/sites/default/files/ckgsb201306-low.pdf
https://business.cornell.edu/hub/2018/07/12/5g-mobile-china-leading-innovator/
https://business.cornell.edu/hub/2018/07/12/5g-mobile-china-leading-innovator/
https://www.cartesian.com/china-5g-story/
https://www.lexisnexisip.com/5g-report/
https://www.lexisnexisip.com/5g-report/
https://omdia.tech.informa.com/-/media/tech/omdia/marketing/commissioned-research/pdfs/3gpp-contributions-analysis---2022-update.pdf?rev=3b155f5d7f864c18a8478090c8493a35
https://omdia.tech.informa.com/-/media/tech/omdia/marketing/commissioned-research/pdfs/3gpp-contributions-analysis---2022-update.pdf?rev=3b155f5d7f864c18a8478090c8493a35
https://www.iam-media.com/article/who-will-be-the-technology-leader-5g-part-two
https://www.iam-media.com/article/who-will-be-the-technology-leader-5g-part-two

261

262

263

264

265

266

267

268

269

270

Arjun Kharpla, “Huawei 2024 Revenue Surge to Near-Record High as China Smartphone Comeback
Takes Hold,” CNBC, March 31, 2025, https://www.cnbc.com/2025/03/31/huawei-2024-revenue-surge
s-to-near-record-high-on-smartphone-comeback.html; and Robert Clark, “China Mobile Shares Its 6G
thinking,” Light Reading, April 7, 2025, https://www.lightreading.com/6g/china-mobile-shares-its-6
g-thinking.

Lorenzo Casaccia, “Top 5 Drawbacks of ‘Contribution Counting’ in 3GPP,” Qualcomm, OnQ (blog),
August 1, 2017, https://www.qualcomm.com/news/onq/2017/08/top-5-drawbacks-contributio
n-counting-3gpp-dont-count-it; Lorenzo Casaccia, “Counting 3GPP Contributions—Even the ‘Approved’
Kind—Does Not Measure 5G Leadership and Value,” Qualcomm, OnQ (blog), October 4, 2022, https://
www.qualcomm.com/news/onq/2022/10/counting-3gpp-contributions---even-the--approved--kind--
-does-no; and Lorenzo Casaccia, “Why Qualcomm Is the True Leader in 5G—A Story of Foundational In-
ventions,” Qualcomm, OnQ (blog), December 15, 2022, https://www.qualcomm.com/news/onq/2022/12/
why-qualcomm-is-the-true-leader-in-5g.

Francesca Micheletti, “Huawei Staffer Obscured Credentials to Access Global Wi-Fi Body,” Politico, De-
cember 3, 2025, https://www.politico.eu/article/huawei-staffer-hides-role-access-key-global-tech-group-
quits-wifi-email/.

Diab previously worked at Cisco and Broadcom before joining Futurewei, the name of the subsidiary
Huawei uses in North America. According to a recent bio, Diam holds over 885 patents, “Steering Com-
mittee Member Bios,” Industry IoT Consortium, accessed January 11, 2026, https://www.iiconsortium.
org/sc-bios/.

In September 2022, Houlin Zhao completed his second term and was replaced by a U.S. citizen, Doreen
Bogdan-Martin, but most of the Western companies who departed ITU-T have yet to return.

Kevin J. Wolf et al., “Commerce Extends and Revises Temporary General License Authorizing Spec-
ified Transactions with Huawei and Its Affiliates; Adds Additional Huawei Entities to Entity List,”
Akin, August 20, 2019, https://www.akingump.com/en/insights/alerts/commerce-extends-and-revise
s-temporary-general-license.

Jeffrey Mervis, “Update: In Reversal, Science Publisher IEEE Drops Ban on Using Huawei Scientists

as Reviewers,” Science, June 3, 2019, https://www.science.org/content/article/update-reversal-scienc
e-publisher-ieee-drops-ban-using-huawei-scientists-reviewers; and Chris Davies, “The Wifi, Bluetooth
and SD Alliances Just Let Huawei Back In,” Slashgear, May 29, 2019, https://www.slashgear.com/the-wif
i-bluetooth-and-sd-alliances-just-let-huawei-back-in-29578432/.

“Authorization of Certain ‘Items’ to Entities on the Entity List in the Context of Specific Standards
Activities,” A Rule by the Industry and Security Bureau, Federal Register, September 9, 2022, https://
www.federalregister.gov/documents/2022/09/09/2022-19415/authorization-of-certain-items-to-entities-o
n-the-entity-list-in-the-context-of-specific-standards; and “Standards-Related Activities and the Export
Administration Regulations,” A Rule by the Industry and Security Bureau, Federal Register, July 18, 2024,
https://www.federalregister.gov/documents/2024/07/18/2024-15810/standards-related-activities-and-th
e-export-administration-regulations.

Arjun Kharpal, “Huawei Launches Its Own Operating System on Smartphones in Challenge to Google
Android,” CNBC, June 2, 2021, https://www.cnbc.com/2021/06/02/huawei-harmonyos-operating-syste
m-launched-on-smartphone-smartwatch.html.

Emiko Matsui, “Huawei HarmonyOS 5 and 6 Running on 36 Million Devices,” HCNewsroom, December
30, 2025, https://www.huaweicentral.com/huawei-harmonyos-5-and-6-running-on-36-million-devices.

The Power of Innovation | 131


https://www.cnbc.com/2025/03/31/huawei-2024-revenue-surges-to-near-record-high-on-smartphone-comeback.html
https://www.cnbc.com/2025/03/31/huawei-2024-revenue-surges-to-near-record-high-on-smartphone-comeback.html
https://www.lightreading.com/6g/china-mobile-shares-its-6g-thinking
https://www.lightreading.com/6g/china-mobile-shares-its-6g-thinking
https://www.qualcomm.com/news/onq/2017/08/top-5-drawbacks-contribution-counting-3gpp-dont-count-it
https://www.qualcomm.com/news/onq/2017/08/top-5-drawbacks-contribution-counting-3gpp-dont-count-it
https://www.qualcomm.com/news/onq/2022/10/counting-3gpp-contributions---even-the--approved--kind---does-no
https://www.qualcomm.com/news/onq/2022/10/counting-3gpp-contributions---even-the--approved--kind---does-no
https://www.qualcomm.com/news/onq/2022/10/counting-3gpp-contributions---even-the--approved--kind---does-no
https://www.qualcomm.com/news/onq/2022/12/why-qualcomm-is-the-true-leader-in-5g
https://www.qualcomm.com/news/onq/2022/12/why-qualcomm-is-the-true-leader-in-5g
https://www.politico.eu/article/huawei-staffer-hides-role-access-key-global-tech-group-quits-wifi-email/
https://www.politico.eu/article/huawei-staffer-hides-role-access-key-global-tech-group-quits-wifi-email/
https://www.iiconsortium.org/sc-bios/
https://www.iiconsortium.org/sc-bios/
https://www.akingump.com/en/insights/alerts/commerce-extends-and-revises-temporary-general-license
https://www.akingump.com/en/insights/alerts/commerce-extends-and-revises-temporary-general-license
https://www.science.org/content/article/update-reversal-science-publisher-ieee-drops-ban-using-huawei-scientists-reviewers
https://www.science.org/content/article/update-reversal-science-publisher-ieee-drops-ban-using-huawei-scientists-reviewers
https://www.slashgear.com/the-wifi-bluetooth-and-sd-alliances-just-let-huawei-back-in-29578432/
https://www.slashgear.com/the-wifi-bluetooth-and-sd-alliances-just-let-huawei-back-in-29578432/
https://www.federalregister.gov/documents/2022/09/09/2022-19415/authorization-of-certain-items-to-entities-on-the-entity-list-in-the-context-of-specific-standards
https://www.federalregister.gov/documents/2022/09/09/2022-19415/authorization-of-certain-items-to-entities-on-the-entity-list-in-the-context-of-specific-standards
https://www.federalregister.gov/documents/2022/09/09/2022-19415/authorization-of-certain-items-to-entities-on-the-entity-list-in-the-context-of-specific-standards
https://www.federalregister.gov/documents/2024/07/18/2024-15810/standards-related-activities-and-the-export-administration-regulations
https://www.federalregister.gov/documents/2024/07/18/2024-15810/standards-related-activities-and-the-export-administration-regulations
https://www.cnbc.com/2021/06/02/huawei-harmonyos-operating-system-launched-on-smartphone-smartwatch.html
https://www.cnbc.com/2021/06/02/huawei-harmonyos-operating-system-launched-on-smartphone-smartwatch.html
https://www.huaweicentral.com/huawei-harmonyos-5-and-6-running-on-36-million-devices

271

272

273

274

275

276

277

278
279

According to one interview source, Huawei originally wanted to name the technology SparkLink, but
it found that a European company had already copyrighted this name. Hence, though it did create
the SparkLink Alliance, the technology itself is called NearLink. Media reports using the two terms
interchangeably have resulted in ongoing confusion. See also, Vrya Wu, “China’s Homegrown Near-
Link Wireless Tech to Challenge Wi-Fi Dominance, Says Digitimes Research,” DIGITIMES Asia, Febru-
ary 26, 2024, https://www.digitimes.com/news/a20240222VL205/nearlink-hisilicon-huawei-networ
k-communications-wireless.html; and D2D Advisory, “SparkLink—The Biggest Wireless Standard You
Have Never Heard About,” Digits to Dollars, March 27, 2025, https://digitstodollars.com/2025/03/27/
sparklink-the-biggest-wireless-standard-you-have-never-heard-about/. For the alliance’s homepage,
https://www.isla.org.

Robin Mitchell, “China Bluetooth Alternative: Star Flash Set for 2025 Rollout,” Electropages, April 15,
2025, https://www.electropages.com/blog/2025/04/we-called-it-china-developing-own-bluetooth-s
tandard-evade-western-challenges; “Our Country’s SparkLink Standard Written Into ITU Wireless
Connection Proposal Plans, Hope to Become International Standard” [F[E 2 INFRHES A ITU £ A
IS, B AN EBRFRIHE], IT Home, May 29, 2025, https://finance.sina.com.cn/tech/digi/2025-05-29/
doc-ineyfzcu9375381.shtml; and Li Na, “China’s Bluetooth Rival NearLink Gains Traction at Shanghai
Auto Show,” Yicai Global, April 24, 2025, https://www.yicaiglobal.com/news/chinas-bluetooth-riva
I-nearlink-gains-traction-at-shanghai-auto-show.

More information, including about their membership, is available from the organizations’ websites:
UHD World Association (http://theuwa.com/), the Global Intelligent Internet of Things Consortium
(https://www.giiconsortium.org/en/), the Network Innovation and Development Alliance (https://www.
nida-alliance.com/), the Global Computing Consortium (https://www.gccorg.com/), and the World
WLAN Application Alliance (https://cn.waa-alliance.org/).

Chinese participants include China Mobile, China Telecom, China Unicom and ZTE. “O-RAN Compa-
nies,” O-RAN Alliance, accessed January 12, 2026, https://www.o-ran.org/membership. See also, Alexan-
dru Martian et al., “Toward Open RAN in Beyond 5G Networks: Evolution, Architectures, Deployment,
Spectrum, Prototypes, and Performance Assessment,” Computer Networks vol. 259 (March 2025): 1-19,
https://www.sciencedirect.com/science/article/pii/S1389128625000556.

For background information about RISC-V International, visit its homepage at https://riscv.org/. See also,
Ann Cao, “China’s Chip Leaders Bank on Al, EVs, RISC-V as Industry’s Future Growth Engines,” South
China Morning Post, November 16, 2025, https://www.scmp.com/tech/tech-war/article/3332881/china
s-chip-leaders-bank-ai-evs-risc-v-industrys-future-growth-engines; and Jacob Feldgoise, “RISC-V: Why

It Matters,” Center for Strategic and Emerging Industries (CSET), January 22, 2024, https://cset.george-
town.edu/article/risc-v-what-it-is-and-why-it-matters/.

The key Biden administration statements on this issue are: The White House, “Remarks by National Se-
curity Advisor Jake Sullivan at the Special Studies Project Global Technologies Summit,” speech, Septem-
ber 16, 2022; and “Remarks by National Security Adviser Jake Sullivan on Renewing American Economic
Leadership at the Brookings Institution,” speech, April 27, 2023, https://www.presidency.ucsb.edu/docu-
ments/remarks-national-security-advisor-jake-sullivan-renewing-american-economic-leadership-the.

OSTP, Trump Administration Science and Technology Highlights: Year One, Office of Science and Technology
Policy (Washington, DC: The White House, January 2026), https://www.whitehouse.gov/wp-content/up-
loads/2026/01/WHOSTP-2025-Wins.pdf.

On the importance of diffusion, see Ding, Technology and the Rise of Great Powers.

Kate Magill, “Biden finalizes China tariff hikes, including for EVs, batteries and solar panels,” Utility
Drive, September 16, 2024, https://www.utilitydive.com/news/joe-biden-china-tariff-hikes-ev-batter
y-semiconductor-final/727014/.

Scott Kennedy | 132


https://www.digitimes.com/news/a20240222VL205/nearlink-hisilicon-huawei-network-communications-wireless.html
https://www.digitimes.com/news/a20240222VL205/nearlink-hisilicon-huawei-network-communications-wireless.html
https://digitstodollars.com/2025/03/27/sparklink-the-biggest-wireless-standard-you-have-never-heard-about/
https://digitstodollars.com/2025/03/27/sparklink-the-biggest-wireless-standard-you-have-never-heard-about/
https://www.isla.org
https://www.electropages.com/blog/2025/04/we-called-it-china-developing-own-bluetooth-standard-evade-western-challenges
https://www.electropages.com/blog/2025/04/we-called-it-china-developing-own-bluetooth-standard-evade-western-challenges
https://finance.sina.com.cn/tech/digi/2025-05-29/doc-ineyfzcu9375381.shtml
https://finance.sina.com.cn/tech/digi/2025-05-29/doc-ineyfzcu9375381.shtml
https://www.yicaiglobal.com/news/chinas-bluetooth-rival-nearlink-gains-traction-at-shanghai-auto-show
https://www.yicaiglobal.com/news/chinas-bluetooth-rival-nearlink-gains-traction-at-shanghai-auto-show
http://theuwa.com/
https://www.giiconsortium.org/en/
https://www.nida-alliance.com/
https://www.nida-alliance.com/
https://www.gccorg.com/
https://cn.waa-alliance.org/
https://www.o-ran.org/membership
https://www.sciencedirect.com/science/article/pii/S1389128625000556
https://riscv.org/
https://www.scmp.com/tech/tech-war/article/3332881/chinas-chip-leaders-bank-ai-evs-risc-v-industrys-future-growth-engines
https://www.scmp.com/tech/tech-war/article/3332881/chinas-chip-leaders-bank-ai-evs-risc-v-industrys-future-growth-engines
https://cset.georgetown.edu/article/risc-v-what-it-is-and-why-it-matters/
https://cset.georgetown.edu/article/risc-v-what-it-is-and-why-it-matters/
https://www.presidency.ucsb.edu/documents/remarks-national-security-advisor-jake-sullivan-renewing-american-economic-leadership-the
https://www.presidency.ucsb.edu/documents/remarks-national-security-advisor-jake-sullivan-renewing-american-economic-leadership-the
https://www.whitehouse.gov/wp-content/uploads/2026/01/WHOSTP-2025-Wins.pdf
https://www.whitehouse.gov/wp-content/uploads/2026/01/WHOSTP-2025-Wins.pdf
https://www.utilitydive.com/news/joe-biden-china-tariff-hikes-ev-battery-semiconductor-final/727014/
https://www.utilitydive.com/news/joe-biden-china-tariff-hikes-ev-battery-semiconductor-final/727014/

280 For example, Robert D. Atkinson, China Is Rapidly Becoming a Leading Innovator in Advanced Industries

281

282

283

284

285

286

287

(Washington, DC: Information Technology and Innovation Foundation (ITIF), September 2024), https://
itif.org/publications/2024/09/16/china-is-rapidly-becoming-a-leading-innovator-in-advanced-industries/;
and Marc Fasteau and Ian Fletcher, Industrial Policy for the United States: Winning the Competition for
Good Jobs and High-Value Industries (Cambridge, UK: Cambridge University Press, 2024).

Andrew H. Wedeman, Double Paradox: Rapid Growth and Rising Corruption in China (Ithaca, NY: Cornell
University Press, 2012); Minxin Pei, China’s Crony Capitalism: The Dynamics of Regime Decay (Cambridge,
MA: Harvard University Press, 2016); and Ilaria Mazzocco and Scott Kennedy, “Is It Me or the Economic
System? Changing Evaluations of Inequality in China,” CSIS, Big Data China, July 9, 2024, https://big-
datachina.csis.org/is-it-me-or-the-economic-system-changing-evaluations-of-inequality-in-china/.

Scott Kennedy, “China Is the Wrong Industrial Policy Model for the United States,” CSIS, Commentary,
August 9, 2022, https://www.csis.org/analysis/china-wrong-industrial-policy-model-united-states; and
Girishankar et al., Tech Edge.

Most Western scholars place principal responsibility on the shoulders of China’s current leader, Xi
Jinping. See Elizabeth C. Economy, The World According to China (Cambridge, UK: Polity, 2022); Susan L.
Shirk, Overreach: How China Derailed Its Peaceful Rise (Oxford, UK: Oxford University Press, 2023); and
David Shambaugh, Breaking the Engagement: How China Won and Lost America (Oxford, UK: Oxford Uni-
versity Press, 2025). For the view that China had long sought to pursue a different path, see Rush Doshi,
The Long Game: China’s Grand Strategy to Displace American Order (Oxford, UK: Oxford University Press,
2021).

Charles W. Boustany Jr. and Aaron L. Friedberg, Partial Disengagement: A New U.S. Strategy for Econom-
ic Competition with China, Special Report no. 82 (Washington, DC: National Bureau of Asian Research,
November 2019), https://www.nbr.org/publication/partial-disengagement-a-new-u-s-strategy-for-econo
mic-competition-with-china/; Nigel Inkster, The Great Decoupling: China, America and the Struggle for
Technological Supremacy (London: Hurst, 2020); European Chamber of Commerce in China and Mer-
cator Institute for China Studies, Decoupling: Severed Ties and Patchwork Globalisation (Beijing: Euro-
pean Chamber of Commerce in China and Mercator Institute for China Studies, January 2021), https://
merics.org/sites/default/files/2021-01/Decoupling_EN.pdf; Senator Tom Cotton, Beat China: Targeted
Decoupling and the Economic Long War (Washington, DC: Office of Senator Tom Cotton, February 2021),
https://www.cotton.senate.gov/imo/media/doc/210216_1700_China%20Report_FINAL.pdf; “Stop and Go:
How Washington Can Speed Up Strategic Decoupling with China,” The Vandenberg Coalition, Summer
2024, https://vandenbergcoalition.org/stop-and-go-how-washington-can-speed-up-strategic-decoupli
ng-with-china/.

“Speech by President von der Leyen on EU-China relations to the Mercator Institute for China Studies
and the European Policy Centre,” European Commission, March 29, 2023, https://ec.europa.eu/commis-
sion/presscorner/detail/en/speech_23_2063.

Biden administration officials repeatedly emphasized that they were not pursuing decoupling. For
example, see “Remarks by Secretary of the Treasury Janet L. Yellen at a Press Conference in Beijing, the
People’s Republic of China,” U.S. Treasury Department, April 8, 2024, https://home.treasury.gov/news/
press-releases/jy2241.

Karen M. Sutter, U.S. Export Controls and China: Advanced Semiconductors, CRS Report No. R48642
(Washington, DC: Congressional Research Service, September 2025), https://www.congress.gov/
crs-product/R48642; and “Securing the Information and Communications Technology and Services Sup-
ply Chain: Connected Vehicles,” A Rule by the Industry and Security Bureau, Federal Register, January
16, 2025, https://www.federalregister.gov/documents/2025/01/16/2025-00592/securing-the-informatio
n-and-communications-technology-and-services-supply-chain-connected-vehicles.

The Power of Innovation | 133


https://itif.org/publications/2024/09/16/china-is-rapidly-becoming-a-leading-innovator-in-advanced-industries/?utm_source=chatgpt.com
https://itif.org/publications/2024/09/16/china-is-rapidly-becoming-a-leading-innovator-in-advanced-industries/?utm_source=chatgpt.com
https://bigdatachina.csis.org/is-it-me-or-the-economic-system-changing-evaluations-of-inequality-in-china/
https://bigdatachina.csis.org/is-it-me-or-the-economic-system-changing-evaluations-of-inequality-in-china/
https://www.csis.org/analysis/china-wrong-industrial-policy-model-united-states
https://www.nbr.org/publication/partial-disengagement-a-new-u-s-strategy-for-economic-competition-with-china/
https://www.nbr.org/publication/partial-disengagement-a-new-u-s-strategy-for-economic-competition-with-china/
https://merics.org/sites/default/files/2021-01/Decoupling_EN.pdf
https://merics.org/sites/default/files/2021-01/Decoupling_EN.pdf
https://www.cotton.senate.gov/imo/media/doc/210216_1700_China%20Report_FINAL.pdf
https://vandenbergcoalition.org/stop-and-go-how-washington-can-speed-up-strategic-decoupling-with-china/
https://vandenbergcoalition.org/stop-and-go-how-washington-can-speed-up-strategic-decoupling-with-china/
https://ec.europa.eu/commission/presscorner/detail/en/speech_23_2063
https://ec.europa.eu/commission/presscorner/detail/en/speech_23_2063
https://home.treasury.gov/news/press-releases/jy2241
https://home.treasury.gov/news/press-releases/jy2241
https://www.congress.gov/crs-product/R48642
https://www.congress.gov/crs-product/R48642
https://www.federalregister.gov/documents/2025/01/16/2025-00592/securing-the-information-and-communications-technology-and-services-supply-chain-connected-vehicles
https://www.federalregister.gov/documents/2025/01/16/2025-00592/securing-the-information-and-communications-technology-and-services-supply-chain-connected-vehicles

288

289

290

291

292

293

294

295

296

“Remarks by National Security Adviser Jake Sullivan on Renewing American Economic Leadership at the
Brookings Institution.”

I previously discussed this risk in Scott Kennedy, “How America’s War on Chinese Tech Backfired,” For-
eign Affairs, November 26, 2024, https://www.foreignaffairs.com/united-states/how-americas-war-chines
e-tech-backfired.

For earlier discussion of these points, see Scott Kennedy and Jude Blanchette, “U.S. Doesn’t Need to
Break Up with China,” Bloomberg Opinion, November 14, 2019, https://www.bloomberg.com/opinion/ar-
ticles/2019-11-14/u-s-china-should-seek-managed-interdependence; Scott Kennedy, “Washington’s China
Policy Has Lost Its Wei,” CSIS, CSIS Brief, July 27, 2020, https://www.csis.org/analysis/washingtons-chin
a-policy-has-lost-its-wei; and Scott Kennedy, “Careful Connectivity: Responding to China’s AV Drive,”
CSIS, Commentary, October 15, 2021, https://www.csis.org/analysis/careful-connectivity-respondin
g-chinas-av-drive.

Mitch Presnick and James B. Estes, “The 4 Key Strengths of China’s Economy - and What They Mean
for Multinational Companies,” Harvard Business Review, August 26, 2024, https://hbr.org/2024/08/the-
4-key-strengths-of-chinas-economy-and-what-they-mean-for-multinational-companies; and Wendy Wu,
“‘Fitness Centre China’: World Champion in Development Can Do More, Solve Overcapacity, Top Busi-
ness Leader Joerg Wuttke Says,” South China Morning Post, April 8, 2024, https://www.scmp.com/econ-
omy/global-economyy/article/3258123/fitness-centre-china-world-champion-development-can-do-more
-and-solve-overcapacity-problem-top.

This term was proposed to me by George Gilboy (MIT) in 2022. In an early sketch of this approach,
Blanchette and I used the term, “managed interdependence.” See Kennedy and Blanchette, “U.S.
Doesn’t Need to Break Up with China.” For a similar, more recent perspective, see John Wadron, “Stra-
tegic Interdependence Is Rewiring the Global Economy,” Financial Times, August 12, 2025, https://www.
ft.com/content/25ab5e71-6ae2-495b-bf06-6fd2flcbbi8a.

David McCabe and Emmett Lindner, “TikTok Strikes Deal for New U.S. Entity, Ending Long Legal Saga,”
New York Times, January 22, 2026, https://www.nytimes.com/2026/01/22/technology/tiktok-deal-oracl
e-bytedance-china-us.html.

U.S. Commerce Secretary Howard Lutnick’s remark that it would be in American interests to keep China
“addicted” to U.S. technology reinforced Chinese officials’ views that the chip sales were ill-intentioned,
leading them to more strongly encourage the development of domestic alternatives, a real prospect
given the vacuum created by U.S. restrictions. Amanda Goh, “David Sacks Says Overly Strict US Export
Controls May Backfire Because China’s AI Models are Just ‘Months Behind’,” Yahoo! Finance, June 18,
2025, https://finance.yahoo.com/news/david-sacks-says-overly-strict-035139040.html; Jowi Morales,
“China Tells Tech Giants to Halt Nvidia H20 Orders After U.S. Official’s ‘Addiction’ Remark — Chinese
Leaders Call Lutnick's Comments ‘Insulting’,” Tom’s Hardware, August 21, 2025, https://www.tomshard-
ware.com/tech-industry/china-tells-tech-giants-to-halt-nvidia-h20-orders-after-u-s-officials-addiction-re-
mark-chinese-leaders-call-lutnicks-comments-insulting.

Paul Triolo, “H200 Class GPU Sales to China: Something for Everyone, But BIS Rule Unworkable,”
AlStackDecrypted, February 6, 2026, https://pstaidecrypted.substack.com/p/h200-class-gpu-sales-t
o-china-something.

For example, see National Economic Council and Office of Science and Technology Policy (OSTP), A
Strategy for American Innovation (Washington, DC: The White House, October 2015), https://obamawhite-
house.archives.gov/sites/default/files/strategy for american_innovation_october_2015.pdf; and OSTP,
Trump Administration Science and Technology Highlights: Year One, Office of Science and Technology

Policy (Washington, DC: The White House, January 2026), https://www.whitehouse.gov/wp-content/up-
loads/2026/01/WHOSTP-2025-Wins.pdf.

Scott Kennedy | 134


https://www.foreignaffairs.com/united-states/how-americas-war-chinese-tech-backfired
https://www.foreignaffairs.com/united-states/how-americas-war-chinese-tech-backfired
https://www.bloomberg.com/opinion/articles/2019-11-14/u-s-china-should-seek-managed-interdependence
https://www.bloomberg.com/opinion/articles/2019-11-14/u-s-china-should-seek-managed-interdependence
https://www.csis.org/analysis/washingtons-china-policy-has-lost-its-wei
https://www.csis.org/analysis/washingtons-china-policy-has-lost-its-wei
https://www.csis.org/analysis/careful-connectivity-responding-chinas-av-drive
https://www.csis.org/analysis/careful-connectivity-responding-chinas-av-drive
https://hbr.org/2024/08/the-4-key-strengths-of-chinas-economy-and-what-they-mean-for-multinational-companies
https://hbr.org/2024/08/the-4-key-strengths-of-chinas-economy-and-what-they-mean-for-multinational-companies
https://www.scmp.com/economy/global-economy/article/3258123/fitness-centre-china-world-champion-development-can-do-more-and-solve-overcapacity-problem-top
https://www.scmp.com/economy/global-economy/article/3258123/fitness-centre-china-world-champion-development-can-do-more-and-solve-overcapacity-problem-top
https://www.scmp.com/economy/global-economy/article/3258123/fitness-centre-china-world-champion-development-can-do-more-and-solve-overcapacity-problem-top
https://www.ft.com/content/25ab5e71-6ae2-495b-bf06-6fd2f1cbb18a
https://www.ft.com/content/25ab5e71-6ae2-495b-bf06-6fd2f1cbb18a
https://www.nytimes.com/2026/01/22/technology/tiktok-deal-oracle-bytedance-china-us.html
https://www.nytimes.com/2026/01/22/technology/tiktok-deal-oracle-bytedance-china-us.html
https://finance.yahoo.com/news/david-sacks-says-overly-strict-035139040.html
https://www.tomshardware.com/tech-industry/china-tells-tech-giants-to-halt-nvidia-h20-orders-after-u-s-officials-addiction-remark-chinese-leaders-call-lutnicks-comments-insulting
https://www.tomshardware.com/tech-industry/china-tells-tech-giants-to-halt-nvidia-h20-orders-after-u-s-officials-addiction-remark-chinese-leaders-call-lutnicks-comments-insulting
https://www.tomshardware.com/tech-industry/china-tells-tech-giants-to-halt-nvidia-h20-orders-after-u-s-officials-addiction-remark-chinese-leaders-call-lutnicks-comments-insulting
https://pstaidecrypted.substack.com/p/h200-class-gpu-sales-to-china-something
https://pstaidecrypted.substack.com/p/h200-class-gpu-sales-to-china-something
https://obamawhitehouse.archives.gov/sites/default/files/strategy_for_american_innovation_october_2015.pdf
https://obamawhitehouse.archives.gov/sites/default/files/strategy_for_american_innovation_october_2015.pdf
https://www.whitehouse.gov/wp-content/uploads/2026/01/WHOSTP-2025-Wins.pdf
https://www.whitehouse.gov/wp-content/uploads/2026/01/WHOSTP-2025-Wins.pdf

297

298

299

300

301

302

303

304

305

306

Michael J. Mazaar, A Networked Leapfrog Strategy to Recapture Technology Leadership (Santa Monica, CA:
RAND Corporation, January 2026), https://www.rand.org/pubs/perspectives/PEA3365-1.html.

These issues with regard to the biopharma sector are discussed in National Security Commission on
Emerging Biotechnology (NSCEB), Charting the Future of Biotechnology: An Action Plan for American Se-
curity and Prosperity (Washington, DC: NSCEB, April 2025), https://www.biotech.senate.gov/final-report/
chapters/executive-summaryy/.

The Biden administration in May 2024 set tariffs of 100 percent on Chinese EVs. By contrast, the Eu-
ropean Union set tariffs based on the estimated subsidies the Chinese government provided specific
automakers. Trevor Hunnicutt and Steve Holland, “Biden Sharply Hikes US tariffs on an Array of Chinese
Imports,” Reuters, May 14, 2024, https://www.reuters.com/markets/us/biden-sharply-hikes-us-tariffs-bi
llions-chinese-chips-cars-2024-05-14/; and “EU Commission Imposes Countervailing Duties on Imports
of Battery Electric Vehicles (BEVs) from China,” European Commission Access2Markets, December 12,
2024, https://trade.ec.europa.eu/access-to-markets/en/news/eu-commission-imposes-countervailin
g-duties-imports-battery-electric-vehicles-bevs-china.

Jasmine Kiniklis, “Canada to Allow Chinese EVs Under Limited Import Quota,” CBT News, January
19, 2026, https://www.cbtnews.com/canada-to-allow-chinese-evs-under-limited-import-quota/; and
Ilaria Mazzocco, “Canada and the European Union: Two New Wins for Chinese Exports in the West,”
CSIS, Commentary, January 22, 2026, https://www.csis.org/analysis/canada-and-european-union-tw
o-new-wins-chinese-exports-west.

Peter Cowhey, Managing Data Security in Foreign Direct Investment Flows for Electric Vehicles (San Diego,
CA: UC San Diego School of Global Policy and Strategy, November 2025), https://china.ucsd.edu/_files/
policy/21china_cowhey managing-data-security_2025.pdf.

Oleg Korolov, “What Does the Future Hold for EVs?,” The Electric Car Scheme, November 17, 2025,
https://www.electriccarscheme.com/blog/future-of-electric-vehicles-uk.

For a similar approach toward solar, another “disruptive success” industry, see Michael Davidson and
Sandy Qian, “China’s Solar Industry Is in Upheaval - The Effects will be Global,” CSIS, CSIS Brief, forth-
coming March 2026.

The White House, United States Government National Standards Strategy for Critical and Emerging
Technology (Washington, DC: The White House, May 2023), https://bidenwhitehouse.archives.gov/
wp-content/uploads/2023/05/US-Gov-National-Standards-Strategy-2023.pdf.

American National Institute of Standards, The United States National Standards Strategy 2025 (Wash-
ington, DC: American National Institute of Standards, January 2026), https://ansi.org/resource-center/
publications-subscriptions/usss.

As they wrote in their report (on page 9): “Visa delays and outright entry restrictions for non-US partici-
pants are directly responsible for the loss of standards meeting hosting possibilities within U.S. borders.
It is harder for international delegates to attend meetings in the U.S. compared to other countries due
to State Department handling of visas at consulates where wait times for interviews may be anywhere
from two to six months or more. The additional ‘black box’ security validation represents as much as
six weeks or more of delay and a lack of assurance that experts can attend meetings.” Visiting Commit-
tee on Advanced Technology, Report on NIST Leadership for the Implementation of the U.S. Standards
Strategy for Critical and Emerging Technology (Gaithersburg, MD: National Institute of Standards and
Technology, U.S. Department of Commerce, February 2024), https://www.nist.gov/system/files/doc-
uments/2024/04/09/VCAT%20Subcommittee%200n%20International%20Standards%20Report%20
2024 FINAL_1.pdf.

The Power of Innovation | 135


https://www.rand.org/pubs/perspectives/PEA3365-1.html
https://www.biotech.senate.gov/final-report/chapters/executive-summary/
https://www.biotech.senate.gov/final-report/chapters/executive-summary/
https://www.reuters.com/markets/us/biden-sharply-hikes-us-tariffs-billions-chinese-chips-cars-2024-05-14/
https://www.reuters.com/markets/us/biden-sharply-hikes-us-tariffs-billions-chinese-chips-cars-2024-05-14/
https://trade.ec.europa.eu/access-to-markets/en/news/eu-commission-imposes-countervailing-duties-imports-battery-electric-vehicles-bevs-china
https://trade.ec.europa.eu/access-to-markets/en/news/eu-commission-imposes-countervailing-duties-imports-battery-electric-vehicles-bevs-china
https://www.cbtnews.com/canada-to-allow-chinese-evs-under-limited-import-quota/
https://www.csis.org/analysis/canada-and-european-union-two-new-wins-chinese-exports-west
https://www.csis.org/analysis/canada-and-european-union-two-new-wins-chinese-exports-west
https://china.ucsd.edu/_files/policy/21china_cowhey_managing-data-security_2025.pdf
https://china.ucsd.edu/_files/policy/21china_cowhey_managing-data-security_2025.pdf
https://www.electriccarscheme.com/blog/future-of-electric-vehicles-uk
https://bidenwhitehouse.archives.gov/wp-content/uploads/2023/05/US-Gov-National-Standards-Strategy-2023.pdf
https://bidenwhitehouse.archives.gov/wp-content/uploads/2023/05/US-Gov-National-Standards-Strategy-2023.pdf
https://ansi.org/resource-center/publications-subscriptions/usss
https://ansi.org/resource-center/publications-subscriptions/usss
https://www.nist.gov/system/files/documents/2024/04/09/VCAT%20Subcommittee%20on%20International%20Standards%20Report%202024_FINAL_1.pdf
https://www.nist.gov/system/files/documents/2024/04/09/VCAT%20Subcommittee%20on%20International%20Standards%20Report%202024_FINAL_1.pdf
https://www.nist.gov/system/files/documents/2024/04/09/VCAT%20Subcommittee%20on%20International%20Standards%20Report%202024_FINAL_1.pdf

307 For a view of the evolving challenges around IP, see Jonathan M. Barnett, The Big Steal: Ideology, Interest,
and the Undoing of Intellectual Property (Oxford, UK: Oxford University Press, 2024).

308 Matina Stevis-Gridneff, “Trump Threatens Canada with Tariffs as Post-Davos Fallout Continues,” New
York Times, January 24, 2026, https://www.nytimes.com/2026/01/24/world/canada/trump-canada-tariffs.
html.

Scott Kennedy | 136


https://www.nytimes.com/2026/01/24/world/canada/trump-canada-tariffs.html
https://www.nytimes.com/2026/01/24/world/canada/trump-canada-tariffs.html

COVER PHOTO: SCOTT KENNEDY/CSIS

( :SIS CENTER FOR STRATEGIC &
INTERNATIONAL STUDIES
1616 Rhode Island Avenue NW

Washington, DC 20036
202 887 0200 | www.csis.org


http://www.csis.org

