
briefing
paper

China’s technological 
development

Elina Sinkkonen

422
October 2025

Security implications in an era  
of great power rivalry 



Summary

•	 China’s technology policy can be described as state-guided, with the government 
balancing between allowing free innovation and directing resources towards strategic 
sectors. This model has produced world-leading technologies, as seen in China’s 
leadership in electric vehicles, battery technologies, and the number of patents in 
artificial intelligence (AI).

•	 Since the so-called tech crackdown of the early 2020s, political control over economic 
issues and research has increased. In strategic sectors, the government has sought to 
support companies and promote innovation, while the role of private firms has also 
grown in driving R&D and technological advancement.

•	 China pursues a military-civil fusion (MCF) strategy aimed at developing science and 
technology innovations through collaboration with the military and civil sectors. While 
this strategy took a more decisive turn in 2017, its overall success has been limited.

•	 In the short term, US export controls on advanced AI chips may hinder China’s AI 
development, but could push it towards greater self-reliance in the long term. China’s 
export controls on certain rare earth elements and strategic minerals serve as a 
countermeasure against US policies and have implications for European security. 
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Introduction
China has made astonishing progress in science and 
technology in recent years, making it a global leader 
in many technologies such as AI-based emotion and 
facial recognition, subfields of quantum computing, 
and green technologies. In May 2025, executives 
from leading AI companies testified before the US 
Senate Commerce Committee, stating that the US 
lead over China in AI had narrowed to mere months. 
In the current era of great power competition, 
other states increasingly view China’s economic 
capabilities as a threat, partly because the Chinese 
Communist Party has tightened its grip on economic 
activities and promoted a military-civil fusion (MCF) 
strategy in which civilian and military technologies 
are developed collaboratively.

This Briefing Paper discusses the evolution 
of China’s technology policies and their broader 
security implications. Many modern technologies 
are omniuse, making it difficult, or even impossible, 
to classify them as purely civilian or military. It has 
been argued, for instance, that most future military 
applications will be adaptations of technologies 
initially developed in the private sector.1 This means 
that overall technological development directly 
shapes countries’ military capabilities and security. 

Understanding China’s technological devel-
opment and its possible future requires examining 
state-business relations, as excessive top-down 
involvement is often seen as an obstacle for China. 
While political control over economic issues and 
research has increased in recent years, it is crucial to 

1	 Morgan, Forrest E., Benjamin Boudreaux, Andrew J. Lohn, Mark 
Ashby, Christian Curriden, Kelly Klima, Derek Grossman (2020) 
“Military Applications of Artificial Intelligence: Ethical Concerns in an 
Uncertain World”. Santa Monica, CA: RAND Corporation, 2020, p. 13. 
https://www.rand.org/pubs/research_reports/RR3139-1.html. 

understand that companies have also increasingly 
driven innovation themselves. In other words, the 
success or failure of China’s tech development and 
its push for technological self-reliance depend on the 
business sector. Furthermore, the Party’s power has 
its limitations. Despite its efforts, the military-civil 
fusion strategy has been less successful than its 
proponents had hoped – or its adversaries had feared 
– and overinvestment in certain “hot” sectors has 
raised concerns in Beijing, prompting questions about 
the style of the current top-down involvement.

Top-down involvement in China’s science, 
technology, and innovation policies 
Strong government involvement in economic 
activities has long characterized the Chinese system. 
However, the extent of this involvement, the role of 
companies, and the direction of economic and inno-
vation policies have all changed over time. Around 
2016–2017, economic growth ceased to be the main 
goal. Since then, the leadership has emphasized 
high-quality development and promoted growth 
in strategic sectors such as semiconductors, AI, and 
5G/6G, while restricting activities in others. 

According to Chen and Naughton, from the 
beginning of the Reform and Opening Up period in 
1978 until 2003, China focused on market reforms: 
government interventions diminished sharply, and 
a market-driven innovation system started to take 
shape. In 2003, however, China made a U-turn  
towards a “techno-industrial policy”, under which 
the government actively identified priority sectors 
and directed resources towards them. This period 
saw two peaks before Xi Jinping’s leadership. 
The first came in 2006 with the adoption of the 
Medium- and Long-Term Program for Science and 
Technology Development, which provided funding 

https://www.rand.org/pubs/research_reports/RR3139-1.html
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for 16 megaprojects, 13 of which were civilian and 
three military-related. The second peak occurred in 
2010, when the government launched the Strategic 
Emerging Industries program, which included 
energy-efficient and environmental technologies, 
next-generation information technology, biotechnol-
ogy, advanced equipment manufacturing, new en-
ergy, new materials, and new-energy automobiles.2

“Alongside its push for technological 
self-reliance, China is also seeking 
to disseminate its technologies 
internationally.”

Xi’s government continued to fund megapro-
jects. In 2016, new initiatives were launched under 
the 13th Five-Year Plan for National Science and 
Technology Innovation, including the New Genera-
tion Artificial Intelligence Development Plan. In ad-
dition to funding these projects, the Party increased 
political control over research and innovation and 
sought to enhance the governance of science, tech-
nology and innovation (STI). In 2023, the Ministry of 
Science and Technology was reorganized, and a new 
Party organ – the Central Science and Technology 
Commission – was established and placed hierarchi-
cally above it,3 giving the Party ultimate authority 
over research priorities.

In recent years, technological self-reliance has 
become a cross-cutting theme in China’s policy 
documents. Examples include the Made in China 
2025 industrial plan (2015), which will end this year, 
and the dual circulation strategy (2020), which 
seeks to reorient China’s economy towards domestic 

2	 On the military-related megaprojects, see Raska, Michael (2013) 
“China’s [Secret] Civil-Military Megaprojects,” RSIS Commentaries, 
https://www.files.ethz.ch/isn/171687/RSIS1632013.pdf; Chen, 
Ling & Barry Naughton (2016) “An institutionalized policy-making 
mechanism: China’s return to techno-industrial policy”, Research 
Policy 45 (2016) pp. 2138–2152; State Council (2010) “Decision on 
Accelerating the Cultivation and Development of Strategic Emerging 
Industries,” https://www.gov.cn/zwgk/2010-10/18/content_1724848.
htm.

3	 State Council (2016) “The 13th Five-Year Plan for National Science 
and Technology Innovation,” https://www.gov.cn/zhengce/
content/2016-08/08/content_5098072.htm; Mok, Charles (2016) 
“The Party Rules: China’s New Central Science and Technology 
Commission”, The Diplomat, 23 August, https://thediplomat.
com/2023/08/the-party-rules-chinas-new-central-science-and-
technology-commission/.

consumption and greater technological self-reliance. 
In April 2025, Xi Jinping gave a speech at a Politburo 
study session, emphasizing the need for the whole 
nation to strive for self-reliance in AI – a family of 
technologies at the heart of great power competition. 
The White Paper on China’s National Security in the 
New Era, released in May 2025, similarly highlights 
the reduction of dependence on foreign technologies 
as a key factor in national security strategy.4

Alongside its push for technological self-reli-
ance, China is also seeking to disseminate its tech-
nologies internationally. This dissemination drive is 
demonstrated by China’s 2025 Global AI Governance 
Action Plan, which promotes open-source solutions 
and pledges to support “countries in the Global 
South in developing AI and AI-based services”. The 
plan was accompanied by a proposal to establish a 
World Artificial Intelligence Cooperation Organiza-
tion, which would be headquartered in Shanghai.5 

China has also sought to reap some of the ben-
efits of tech investments in the traditional security 
sphere through its military-civil fusion strategy. The 
concept was first mentioned by Hu Jintao in 2007, 
but it has become more visible during the Xi Jinping 
era. While China’s 2015 White Paper on Military 
Strategy mentions civil-military integration, the 
policy was promoted more forcefully in 2017. That 
year, the Ministry of Science and Technology pub-
lished the 13th Five-Year Special Plan for S&T Mili-
tary-Civil Fusion Development, which called for a 
national system to ensure that science and technol-
ogy innovations could be developed collaboratively 
by the military and civil sectors, helping the military 
to take advantage of multipurpose technologies 
initially created in the civil sector. In the same year, 
Beijing also established the Central Commission for 
Integrated Military and Civilian Development, a 

4	 State Council (2025) “Xi Jinping zai zhonggong zhongyang 
zhengzhiju di ershi ci jiti xuexishi qiangdiao: Jianchi zili ziqiang 
tuchu yingyong daoxiang tuidong rengong zhineng jiankang 
youxu fazhan,” https://www.gov.cn/yaowen/liebiao/202504/
content_7021072.htm.

5	 State Council (2025) ”Action Plan for Global Governance of Artificial 
Intelligence,” https://www.gov.cn/yaowen/liebiao/202507/
content_7033929.htm; State Council (2025) ”Zhongguo zhengfu 
changyi chengli shijie rengong zhineng hezuo zuzhi,” https://www.
gov.cn/yaowen/liebiao/202507/content_7033957.htm. 

https://www.files.ethz.ch/isn/171687/RSIS1632013.pdf
https://www.gov.cn/zwgk/2010-10/18/content_1724848.htm
https://www.gov.cn/zwgk/2010-10/18/content_1724848.htm
https://www.gov.cn/zhengce/content/2016-08/08/content_5098072.htm
https://www.gov.cn/zhengce/content/2016-08/08/content_5098072.htm
https://thediplomat.com/2023/08/the-party-rules-chinas-new-central-science-and-technology-commission/
https://thediplomat.com/2023/08/the-party-rules-chinas-new-central-science-and-technology-commission/
https://thediplomat.com/2023/08/the-party-rules-chinas-new-central-science-and-technology-commission/
https://www.gov.cn/yaowen/liebiao/202504/content_7021072.htm
https://www.gov.cn/yaowen/liebiao/202504/content_7021072.htm
https://www.gov.cn/yaowen/liebiao/202507/content_7033929.htm
https://www.gov.cn/yaowen/liebiao/202507/content_7033929.htm
https://www.gov.cn/yaowen/liebiao/202507/content_7033957.htm
https://www.gov.cn/yaowen/liebiao/202507/content_7033957.htm
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new institution responsible for overseeing the MCF 
strategy and its implementation.6

MCF was mentioned multiple times in the 
13th Five-Year Plan for the years 2016–2020, but 
disappeared completely from the 14th Five-Year Plan 
(2021–2025). This is likely a response to international 
pushback, such as the US executive order prohibiting 
US actors from investing in Chinese companies linked 
to military-civil fusion, particularly those that deal 
with semiconductors, microelectronics, quantum 
information technologies, and artificial intelligence.7 
The absence of the term, however, does not mean 
that the policy has ended, but rather that China is 
downplaying it to avoid further scrutiny.

6	 Evron, Yoram & Richard A. Bitzinger (2023) The Fourth Industrial 
Revolution and Military-Civil Fusion, Cambridge: Cambridge 
University Press, p. 47.

7	 US Department of the Treasury, “Provisions Pertaining to 
U.S. Investments in Certain National Security Technologies 
and Products in Countries of Concern”, Federal Register, 
15 November, 2024, https://www.federalregister.gov/
documents/2024/11/15/2024-25422/provisions-pertaining-to-
us-investments-in-certain-national-security-technologies-and-
products-in. 

Evolving state-business relations
The pursuit of self-sufficiency, intensifying great 
power competition, and the concentration of 
power within the political system have all altered 
state-business relations in China. After the eco-
nomic slowdown of 2008, the government initially 
supported new business models, allowing Chinese 
internet giants to grow exponentially in the 2010s. 
In late 2020, the Party launched the so-called tech 
crackdown, intent upon pushing companies and 
investments away from entertainment-focused 
platform business models and towards strategic 
technologies. The crackdown targeted multiple 
sectors, from fintech and e-commerce to tutoring 
services and beyond, demonstrating that political 
control over firms and risk management now takes 
precedence over rapid growth. 

In strategic sectors, the government has sought 
to support companies and promote innovation. 
China’s innovation policies were government-led 
before the mid-1980s, and since 2005 the Party 
has promoted “indigenous innovation” (zizhu 

China’s industrial and technology policies

2006
State Council

The National  Medium- and Long-Term Program for Science and Technology Development 
国家中长期科学和技术发展规划纲要（2006–2020年）
https://www.gov.cn/gongbao/content/2006/content_240244.htm

2010
State Council

Decision on Accelerating the Cultivation and Development of Strategic Emerging Industries 
关于加快培育和发展战略性新兴产业的决定
https://www.gov.cn/zwgk/2010-10/18/content_1724848.htm

2015
State Council

Made in China 2025 Industrial Plan 
中国制造2025
https://www.gov.cn/zhengce/content/2015-05/19/content_9784.htm

2016
State Council

The 13th Five-Year Plan for National Science and Technology Innovation  
十三五”国家科技创新规划
https://www.gov.cn/zhengce/content/2016-08/08/content_5098072.htm

2016
State Council

China’s National Innovation-Driven Development Strategy 
国家创新驱动发展战略纲要
https://www.gov.cn/zhengce/2016-05/19/content_5074812.htm 

2021
National Development 
and Reform Commission

The 14th Five-Year Plan for National Economic and Social Development and the Outline of Long-Term 
Objectives for 2035 
国民经济和社会发展第十四个五年规划和2035年远景目标纲要
https://www.ndrc.gov.cn/xxgk/zcfb/ghwb/202103/P020210323538797779059.pdf

Table 1. Major industrial and technology policies of China, 2006–2021

https://www.federalregister.gov/documents/2024/11/15/2024-25422/provisions-pertaining-to-us-investments-in-certain-national-security-technologies-and-products-in
https://www.federalregister.gov/documents/2024/11/15/2024-25422/provisions-pertaining-to-us-investments-in-certain-national-security-technologies-and-products-in
https://www.federalregister.gov/documents/2024/11/15/2024-25422/provisions-pertaining-to-us-investments-in-certain-national-security-technologies-and-products-in
https://www.federalregister.gov/documents/2024/11/15/2024-25422/provisions-pertaining-to-us-investments-in-certain-national-security-technologies-and-products-in
https://www.gov.cn/gongbao/content/2006/content_240244.htm
https://www.gov.cn/zwgk/2010-10/18/content_1724848.htm
https://www.gov.cn/zhengce/content/2015-05/19/content_9784.htm
https://www.gov.cn/zhengce/content/2016-08/08/content_5098072.htm
https://www.gov.cn/zhengce/2016-05/19/content_5074812.htm 
https://www.ndrc.gov.cn/xxgk/zcfb/ghwb/202103/P020210323538797779059.pdf
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chuangxin) with the aim of advancing economic 
development beyond merely being the world’s fac-
tory. The National Innovation-Driven Development 
Strategy, released in 2016, sets a goal for China to 
become a global science and technology innovation 
superpower by 2050, aligning with Xi’s signature 
policy goal of national rejuvenation. In the 2016 
strategy, technology and talent are identified as 
the most important strategic resources for national 
strength in the future.8

In the past few years, companies have taken on 
a larger role in innovation. They are also the main 
source of R&D expenditure in China, accounting for 
some 78 per cent in 2024, which is above the latest 
OECD average.9 To improve AI innovativeness, China 
has built a system of Open Innovation Platforms 
(OIPs), each focusing on a specific subfield. OIP 
construction is contracted to a leading private enter-
prise or research institute, regarded as the national 
champion in that subfield. Through OIPs, leading 
companies are expected to share innovations with 
smaller firms, allowing larger enterprises to diffuse 
their inventions while smaller companies gain access 
to resources that help them train AI models for ser-
vices and products. While this system has its merits, 
it also carries risks: start-ups may be acquired before 
they grow large enough to compete, or national 
champions may otherwise take advantage of their 
position and stifle competition.10 

8	 National Development and Reform Commission (2005) “The 11th 
Five-Year Plan for National Economic and Social Development,” 
https://www.gov.cn/gongbao/content/2006/content_268766.
htm; State Council (2016) “China’s National Innovation-Driven 
Development Strategy,” https://www.gov.cn/zhengce/2016-05/19/
content_5074812.htm. 

9	 World Intellectual Property Organization WIPO, “Global Innovation 
Index 2024,” p. 144, https://www.wipo.int/web-publications/
global-innovation-index-2024/assets/67729/2000%20Global%20
Innovation%20Index%202024_WEB3lite.pdf; OECD (2025) “R&D 
spending growth slows in OECD, surges in China; government 
support for energy and defence R&D rises sharply,” https://www.
oecd.org/en/data/insights/statistical-releases/2025/03/rd-spending-
growth-slows-in-oecd-surges-in-china-government-support-for-
energy-and-defence-rd-rises-sharply.html.

10	 Zhu, Junhua & Mikael Mattlin (2024) “The Chinese AI Innovation 
Ecosystem: Spurring Innovation or Consolidating Monopolies?” 
ReConnect China Policy Brief 11, June 2024.

Strengths and weaknesses in China’s 
approach 
China’s technological development has benefitted 
from its large domestic market and several of its ear-
lier macroeconomic policies. The size of the Chinese 
market has enabled companies to compete at home 
before entering international markets, while pro-
tection from external competition has given nascent 
companies space to develop. In other words, despite 
local protectionism, competition has still existed. 
As multiple foreign companies have found Chinese 
markets lucrative, China has been able to learn from 
foreign experts and is now a source of know-how 
in sectors such as green energy, from which other 
countries are hoping to gain knowledge transfers. 

Many of China’s STI efforts have succeeded 
because the country has invested in what Wang and 
Kroeber call “deep infrastructure” – the structures 
and human expertise that enable innovation and new 
product development. Examples of deep infrastruc-
ture include the electric grid, which has supported 
electric vehicle development; the digital network 
and early promotion of mobile internet, which gave 
rise to companies such as ByteDance, Alibaba and 
Tencent; and a large, skilled industrial workforce, 
which allows China to create entirely new industries. 
This deep infrastructure, combined with China’s 
large manufacturing base, enables the country to 
scale production rapidly and take over industries 
based on innovations developed elsewhere, as in 
the case of solar power. China now holds 86% of 
the global manufacturing capacity for solar modules 
and 74% for lithium-ion batteries. In 2024, Chinese 
brands produced 70% of all electric vehicles.11

11	 Rühlig, Tim (2023) “The Sources of China’s Innovativeness,” 
DGAP, https://dgap.org/en/research/publications/sources-chinas-
innovativeness; Wang, Dan & Arthur Kroeber (2025) “The Real 
China Model. Beijing’s Enduring Formula for Wealth and Power”, 
Foreign Affairs, September/October, https://www.foreignaffairs.
com/china/real-china-model-wang-kroeber; Griffith University 
(2024) “China Green Trade Report 2023,” https://blogs.griffith.
edu.au/asiainsights/china-green-trade-report-2023/; The 
International Energy Agency (IEA) (2025) “Global EV Outlook 
2025,” https://www.iea.org/reports/global-ev-outlook-2025/
trends-in-the-electric-car-industry-3; Zhang, Marina Yue (2025) 
“The China-US AI Race Enters a New (and More Dangerous) 
Phase,” The Diplomat, 16 May. https://thediplomat.com/2025/05/
the-china-us-ai-race-enters-a-new-and-more-dangerous-phase/. 

https://www.gov.cn/gongbao/content/2006/content_268766.htm
https://www.gov.cn/gongbao/content/2006/content_268766.htm
https://www.gov.cn/zhengce/2016-05/19/content_5074812.htm
https://www.gov.cn/zhengce/2016-05/19/content_5074812.htm
https://www.wipo.int/web-publications/global-innovation-index-2024/assets/67729/2000%20Global%20Innovation%20Index%202024_WEB3lite.pdf
https://www.wipo.int/web-publications/global-innovation-index-2024/assets/67729/2000%20Global%20Innovation%20Index%202024_WEB3lite.pdf
https://www.wipo.int/web-publications/global-innovation-index-2024/assets/67729/2000%20Global%20Innovation%20Index%202024_WEB3lite.pdf
https://www.oecd.org/en/data/insights/statistical-releases/2025/03/rd-spending-growth-slows-in-oecd-surges-in-china-government-support-for-energy-and-defence-rd-rises-sharply.html
https://www.oecd.org/en/data/insights/statistical-releases/2025/03/rd-spending-growth-slows-in-oecd-surges-in-china-government-support-for-energy-and-defence-rd-rises-sharply.html
https://www.oecd.org/en/data/insights/statistical-releases/2025/03/rd-spending-growth-slows-in-oecd-surges-in-china-government-support-for-energy-and-defence-rd-rises-sharply.html
https://www.oecd.org/en/data/insights/statistical-releases/2025/03/rd-spending-growth-slows-in-oecd-surges-in-china-government-support-for-energy-and-defence-rd-rises-sharply.html
https://dgap.org/en/research/publications/sources-chinas-innovativeness
https://dgap.org/en/research/publications/sources-chinas-innovativeness
https://www.foreignaffairs.com/china/real-china-model-wang-kroeber
https://www.foreignaffairs.com/china/real-china-model-wang-kroeber
https://blogs.griffith.edu.au/asiainsights/china-green-trade-report-2023/
https://blogs.griffith.edu.au/asiainsights/china-green-trade-report-2023/
https://www.iea.org/reports/global-ev-outlook-2025/trends-in-the-electric-car-industry-3
https://www.iea.org/reports/global-ev-outlook-2025/trends-in-the-electric-car-industry-3
https://thediplomat.com/2025/05/the-china-us-ai-race-enters-a-new-and-more-dangerous-phase/
https://thediplomat.com/2025/05/the-china-us-ai-race-enters-a-new-and-more-dangerous-phase/
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Over the years, China has invested enormous 
sums in technological development. In 2023, its 
R&D expenditure reached 96% of the US level when 
measured in purchasing power parity (PPP) adjusted 
USD.12 These innovation inputs are also reflected in 
innovation outputs. The Global Innovation Index, 
which ranks countries by their innovativeness across 
multiple subcategories, placed China 10th in 2025 
– the first time the country had entered the top ten 
of the world’s most innovative countries. In recent 
years, China has performed well in patent filings and 
utility models, labour productivity growth, com-
pany R&D investment, and several education-related 
indicators.13 Almost 70 per cent of global AI patents 
granted between 2010 and 2023 originated from 
China – nearly three times as many as from the US. 
In 2023, China likewise led the world in AI research 

12	 OECD (2025) “R&D spending growth slows in OECD, surges in China; 
government support for energy and defence R&D rises sharply”.
https://www.oecd.org/en/data/insights/statistical-releases/2025/03/
rd-spending-growth-slows-in-oecd-surges-in-china-government-
support-for-energy-and-defence-rd-rises-sharply.html.

13	 World Intellectual Property Organization WIPO, “Global Innovation 
Index 2025,” https://www.wipo.int/web-publications/global-
innovation-index-2025/assets/80937/global-innovation-index-
2025-en.pdf. See also earlier GII rankings, available at https://www.
wipo.int/en/web/global-innovation-index. 

output, producing more publications (23.2%) and 
citations (22.6%) than any other country.14 

One of the current weaknesses of the Chinese 
system concerns the gap between Beijing’s ambitious 
industrial policies and their local implementation. 
In the security realm, civilian companies have not 
taken part in military R&D as envisioned in the mil-
itary-civil fusion strategy, mainly due to opposition 
from existing suppliers, who are reluctant to open 
the market to new entrants. There is some evidence 
that in AI, the so-called non-traditional vendors that 
have not previously been contracted by the PLA have 
become important contributors to China’s defence 
industrial base. Yet even in AI, state-owned enter-
prises remain important and have received the most 
valuable contracts.15 

14	 Maslej, Nestor et al. (2025) “Artificial Intelligence Index Report,” 
https://hai.stanford.edu/assets/files/hai_ai_index_report_2025.pdf.

15	 Evron & Bitzinger 2023; McFaul, Cole, Sam Bresnick & 
Daniel Chou (2025) “Pulling Back the Curtain on China’s 
Military-Civil Fusion,” Center for Security and Emerging 
Technology. https://cset.georgetown.edu/publication/
pulling-back-the-curtain-on-chinas-military-civil-fusion/.

Figure 1. Number of AI-related patent families in China and the United States, 2016–2025  
Source: PatSeer

No. of families

	 2016	 2017	 2018	 2019	 2020	 2021	 2022	 2023	 2024	 2025

60 000

50 000

40 000

30 000

20 000

10 000

0

 The AI-related patents of China and the United States

United States

China

https://www.oecd.org/en/data/insights/statistical-releases/2025/03/rd-spending-growth-slows-in-oecd-surges-in-china-government-support-for-energy-and-defence-rd-rises-sharply.html
https://www.oecd.org/en/data/insights/statistical-releases/2025/03/rd-spending-growth-slows-in-oecd-surges-in-china-government-support-for-energy-and-defence-rd-rises-sharply.html
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https://www.wipo.int/web-publications/global-innovation-index-2025/assets/80937/global-innovation-index-2025-en.pdf
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Furthermore, the Chinese leadership has 
recently expressed concern about overinvestment 
in AI, data centres, and electronic vehicles, which 
highlights how difficult it is to strike a balance 
between concentrating national efforts on strategic 
sectors and avoiding the overinvestment that can 
easily lead to low-quality projects and wasted re-
sources. In other words, top-down ambitions do not 
always lead to effective outcomes.

Semiconductors provide a concrete example 
of the challenges that China faces. In the short 
term, external factors such as US export controls 
on high-end semiconductors limit Chinese firms’ 
innovation capabilities. In the long term, however, 
these restrictions are pushing China towards greater 
self-reliance in chip production. Chinese AI firm 
DeepSeek, for example, has managed to deliver 
cost-effective performance comparable to OpenAI’s 
ChatGPT since late 2024, even without access to the 
most advanced chips, although other companies still 
need better-quality chips. Overall, the development 
of China’s chip industry has been slower than in-
vestors hoped, especially when it comes to the most 
advanced chips. Pouring huge sums of state money 
into the semiconductor sector has also brought 
its own problems. Rampant corruption has been a 
problem, as the July 2022 purge of former Minister 
of Industry and Information Technology Xiao Yaqing 
shows. Many other prominent figures in the chip 
industry or funding bodies focusing on semiconduc-
tors have also faced corruption charges. 

 China’s unique position in the supply chains 
of critical minerals may allow it to slow high-tech 
production in adversary countries. Critical and stra-
tegic raw materials are essential for tech industries 
more broadly and military technologies in particular. 
Export controls on these materials form a chokepoint 
for many Western countries, a screw the Chinese 
leadership has been tightening since mid-2023 
in response to US export control policies. In July 
2023, China imposed export controls on gallium 
and germanium, which are needed, for example, in 
semiconductor production. These measures were fol-
lowed by export controls on graphite and rare-earth 
processing technologies in October and December 
2023, respectively. In August 2024, China announced 
controls on antimony, which is used in military ap-
plications such as ammunition and missiles, as well 
as in dual-use items such as night-vision goggles. 

In April 2025, China imposed export restrictions 
on seven rare earth elements (REEs) – samarium, 
gadolinium, terbium, dysprosium, lutetium, scan-
dium, and yttrium – which have applications in the 
defence, energy, and automotive sectors. 

China’s control over these REEs gives it 
leverage over foreign defence industries. To obtain 
a licence, foreign companies need to prove that 
the REEs will not be used for defence purposes. 
Consequently, many US defence companies have 
warned of production cuts, as replacing Chinese 
exports is difficult and, when possible, often more 
expensive.16 For Europe, this has security implica-
tions, as many European countries rely heavily on 
US weapons exports. For example, restricted access 
to REEs is likely to affect production of the F-35 
fighter jets that many European Union member 
states have ordered from the US. 

“The US export restrictions have 
increased China’s urgency to achieve 
self-reliance, and in the long 
term, they may even accelerate its 
technological development.”

Conclusions
The quest for technological self-sufficiency has re-
shaped state-business relations in China and focused 
national efforts on strategic sectors. Although top-
down control over the economy has increased in the 
past few years, the role of key companies in strategic 
sectors has also grown, both in terms of driving in-
novation and in funding research and development. 

It remains unclear how effective state subsidies 
and increased top-down direction will be in promot-
ing innovation. The tech crackdown may have helped 
China to focus its resources on strategic sectors, 
but further tightening of control will do more harm 
than good. Efficient allocation of resources, such as 
AI chips, would be particularly important under the 
US export control regime, as it would give the best 
companies opportunities to develop their products. 

Viewing technological advancement as a part of 
national security has become widespread. Nvidia’s 

16	 Emont, Jon, Heather Somerville & Alistair MacDonald (2025) “Beijing 
Restricts Critical Defense Minerals,” The Wall Street Journal, 4 
August.
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unprecedented agreement in August 2025 to pay 15 
per cent of its revenues from Chinese markets to the 
US state in exchange for export licences illustrates 
that political involvement in strategic sectors is 
rampant and state-business relations are rapidly 
evolving beyond China as well. The broader trend of 
techno-nationalism is likely to hinder technological 
development in general, as innovation often results 
from international cooperation and research. 

Finally, while US export restrictions have 
slowed China’s technological development in the 
short term, they have also resulted in counter
measures that disrupt production in the US, as 
replacing China in the supply chains for mining and 
refining critical minerals is both difficult and costly. 
These restrictions have increased China’s urgency to 
achieve self-reliance, and in the long term, they may 
even accelerate its technological development.
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