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Abstract: Over the past decade, China has emerged as the global leader in industrial robotics, spearheading
worldwide trends in the application of robots in manufacturing—particularly in the automotive and
electrical/electronic sectors. This paper explores the strategic foundations of China’s robotics expansion, focusing on
national policies such as the "Made in China 2025 initiative, significant R&D investments, and the role of both
domestic and international technology companies. Special attention is given to implementation trends, including the
annual and cumulative number of installed robots, as well as robot density per 10,000 manufacturing employees.
China's rapid rise is compared with leading economies such as Germany, Japan, the United States, and South Korea,
highlighting its accelerated automation and strategic push toward technological supremacy. While the benefits—such
as increased efficiency and global competitiveness—are clear, the paper also addresses key challenges, including
reliance on imported high-tech components, potential labor market disruptions, and growing geopolitical tensions
amid a global technology race. Ultimately, China’s “revolution in industrial robotics” reflects not only a
technological shift but a profound transformation of the global economic and industrial landscape.
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KINESKA REVOLUCIJA U INDUSTRIJSKOJ ROBOTICI: STRATESKI USPON
KA GLOBALNOJ TEHNOLOSKOJ DOMINANCIJI

Kratak sadrZaj: Tokom protekle decenije, Kina se pojavila kao globalni lider u industrijskoj robotici, predvodeci
svetske trendove u primeni robota u proizvodnji — posebno u automobilskom i elektrotehnickom/elektronskom sektoru.
Ovaj rad istrazuje strateSke temelje Sirenja robotike u Kini, fokusirajuci se na nacionalne politike kao Sto je inicijativa
., Proizvedeno u Kini 2025, znacajna ulaganja u istraZivanje i razvoj i ulogu domacih i medunarodnih tehnoloskih
kompanija. Posebna paznja posvecena je trendovima implementacije, ukljucujuci godisnji i kumulativni broj instaliranih
robota, kao i gustinu robota na 10.000 zaposlenih u proizvodnji. Brzi uspon Kine uporeduje se sa vodecim ekonomijama
kao sto su Nemacka, Japan, Sjedinjene Americke Drzave i Juzna Koreja, isticuci njenu ubrzanu automatizaciju i strateski
pokret ka tehnoloskoj nadmodi. lako su prednosti — kao Sto su povecana efikasnost i globalna konkurentnost — jasne, rad
se takode bavi kljucnim izazovima, ukljucujuéi oslanjanje na uvezene visokotehnoloske komponente, potencijalne
poremecaje na trzistu rada i rastuce geopoliticke tenzije usred globalne tehnoloske trke. Na kraju krajeva, kineska
., revolucija u industrijskoj robotici* odrazava ne samo tehnoloski pomak ve¢ i duboku transformaciju globalnog
ekonomskog i industrijskog pejzaza.

Kljucne reci: industrijska robotika, Kina, automatizacija, Proizvedeno u Kini 2025, gustina robota.

1. INTRODUCTION

Industrial robotics has become a critical component of modern technological and economic development. By
enabling precision, efficiency, and scalability in production processes, robots contribute significantly to enhanced
productivity and competitiveness, particularly in high-tech sectors such as automotive and electrical/electronic
manufacturing [1]. As global industries face mounting pressure to digitalize and optimize operations, industrial robots
have emerged as a transformative force, reshaping traditional manufacturing paradigms.In this context, China’s rise
has been both rapid and strategic. Once characterized as the "world’s factory," China is transitioning towards
becoming a global leader in smart manufacturing under the national strategy Made in China 2025. This initiative
prioritizes the development of domestic robotics capabilities, aiming to reduce dependency on foreign technology,
while fostering innovation, automation, and intelligent systems across key industrial sectors [2]. Government support
has been substantial-through fiscal incentives, R&D investments, and policy guidance-enabling both state-owned and
private firms to advance robotic integration at unprecedented scale.China now ranks among the world’s top countries
in terms of industrial robot adoption, measured both by the annual number of units installed and by robot density per
10,000 manufacturing employees. According to the International Federation of Robotics (2024), this growth trajectory
places China in direct competition with traditional leaders such as Germany, Japan, South Korea, and the United States
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[3]. Moreover, the increasing import of high-performance robots has positively influenced Chinese firms’ export
capacity and technological upgrading [4]. The aim of this paper is to examine China’s strategic ascent in the field of
industrial robotics, with a focus on policy frameworks, implementation trends, comparative international positioning,
and the broader economic and geopolitical implications of this transformation.

2. NATIONAL STRATEGY AND INSTITUTIONAL FRAMEWORK

China's industrial robotics policy is rooted in the strategic vision outlined by the "Made in China 2025" initiative,
which seeks to transform the country from a low-cost manufacturing hub into a high-tech powerhouse. Industrial
robotics is a central pillar of this transformation, enabling the automation of complex production processes and
facilitating the rise of intelligent factories [5]. The implementation of this vision involves a coordinated multi-level
approach, including the Ministry of Industry and Information Technology (MIIT), provincial governments, industrial
parks, and leading domestic robot manufacturers such as Siasun and Estun Robotics. These companies benefit from
extensive government support through subsidies, tax breaks, and preferential access to investment, which has fueled
their capacity for innovation and large-scale deployment. China also strategically leverages international partnerships
through joint ventures with global technology leaders such as ABB, KUKA, and Fanuc. These collaborations provide
access to critical technologies, facilitate knowledge transfer, and accelerate China's learning curve in advanced
automation systems [6]. Moreover, robust investment in research and development (R&D) is central to China’s
ambition to reduce its dependency on imported core components such as sensors, actuators, and robotic controllers.
This has resulted in an increase in domestic patent activity and the rise of indigenous innovations in intelligent and
adaptive robotic systems [7]. Through this comprehensive and integrated framework, China is not only scaling up
robot installations but is also constructing a self-sustaining ecosystem for the full cycle of design, innovation, and
production of industrial robots—solidifying its trajectory toward global technological leadership.

3. THE EVOLUTION OF INDUSTRIAL ROBOT IMPLEMENTATION IN CHINA

This study draws upon data provided by the International Federation of Robotics (IFR), which compiles
information through structured surveys conducted with leading robot manufacturers, national robotics associations,
and research institutions. The IFR entrusts its member organizations and regional partners with the responsibility of
validating and regularly updating data on global robot sales and installations. Over the past decade, China has
witnessed a dramatic surge in the adoption of industrial robots, emerging as the world’s leading country in terms of
the absolute number of annual installations, as depicted in Figure 1 [3.6, 9, 10].
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Figure 1. Trends in annual industrial robot installations (a), total operational stock (b) in China, and robot density
across the top ten countries (c) in 2023

Figure 1(a) illustrates the remarkable growth in annual industrial robot installations in China between 2013 and
2023. The number of units installed rose from approximately 37,000 in 2013 to a peak of 290,000 in 2022, before
experiencing a slight decline to 276,000 in 2023. This modest decrease may indicate a temporary market stabilization
or a shift in industrial policy priorities. Figure 1(b) reveals the cumulative effect of this decade-long expansion: the
total operational stock of industrial robots in China reached nearly 1.8 million units by the end of 2023—more than a
tenfold increase over ten years. Meanwhile, Figure 1(c) presents robot density in manufacturing, measured by the
number of robots per 10,000 employees. In 2023, China achieved a density of 276 robots, surpassing several advanced
economies, including Germany (ranked 5th with 251 robots) and the United States (ranked 9th with 200 robots).
Although China still lags behind Japan and the Republic of Korea on this metric, its accelerating growth trajectory
suggests it may soon catch up with these leading nations. Collectively, these statistics underscore China’s dual
leadership: not only in absolute deployment numbers but also in the rapid advancement of its technological
sophistication and the automation of its manufacturing base.

Figure 2(a) illustrates the sharp rise in robot density in China over the past decade—from just 27 robots per
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10,000 employees in 2013 to 322 in both 2021 and 2022-highlighting the impact of national modernization strategies
[3.6,9, 10]. The slight decline to 276 in 2023 may reflect workforce expansion or a methodological revision. In Figure
2(b), China, with 470 robots per 10,000 employees in 2023, ranks among the global leaders, though it still trails behind
South Korea (1,012) and Singapore (770), as well as Germany (429) and Japan (419). Despite this, China continues
to close the gap rapidly, already leading in absolute robot installations. Figure 2(c) shows that annual industrial robot
installations in China surged from 23,000 in 2012 to 273,000 in 2023. The automotive sector increased its share from
19% to 24%, reflecting intensified automation aligned with domestic vehicle production, while the electrical and
electronics industry remained dominant, growing from 23% to 28%. These developments reflect China's strategic
commitment to enhancing automation and industrial competitiveness. The most significant acceleration occurred after
2016, driven by national initiatives like Made in China 2025. Although a slight decline in robot density was observed
in 2023, China maintains leadership in total installations and demonstrates increasing parity with more advanced
economies. The trends suggest that China is not only striving for self-sufficiency in robotics but also aiming to set
global standards in high-tech manufacturing, affirming its strategic ascent toward technological leadership.
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Figure 2. Robot density per 10,000 employees in China (a) for the period 2013-2023; robot density per 10,000
employees in the top ten countries globally (b) in 2023; (¢) distribution of robots in the automotive and
electrical/electronics industries in China in 2012 and 2023

4. THE IMPACT AND CHALLENGES OF CHINA’S DOMINANCE IN INDUSTRIAL ROBOTICS

China’s rapid ascent to the top of the global industrial robotics hierarchy has triggered profound economic,
technological, and geopolitical consequences. From an economic standpoint, China's dominance has contributed to
shifting global manufacturing value chains, challenging traditional industrial powers such as Germany, Japan, and the
United States. By leveraging industrial robotics to reduce production costs, improve quality, and increase scalability,
China has strengthened its role as the world’s manufacturing hub, thereby redefining global trade dynamics and
competitive advantage in high-tech sectors [11]. Geopolitically, this rise presents both opportunities and concerns. On
one hand, China's leadership fosters international cooperation through technology exchange and export of automation
solutions. On the other, it raises questions about dependency on Chinese production capabilities and influence over
global supply chains. Countries that lag behind in automation may find themselves at a growing disadvantage,
exacerbating the “technological gap” between developed and developing nations [12-14]. A critical internal challenge
for China remains its dependence on foreign components such as high-precision servomotors, advanced sensors, and
control systems—many of which are still sourced from Japan, Germany, and the U.S. This technological dependency
stands in contrast to China’s broader goal of achieving full “technological sovereignty” under initiatives like Made in
China 2025. While progress has been made in indigenous innovation, especially by firms like Siasun and Estun,
overcoming this reliance remains a strategic priority Furthermore, China’s high level of automation poses risks related
to social equity, labor displacement, and ethical considerations. As robots increasingly replace human labor,
particularly in low-skill manufacturing roles, concerns arise about unemployment, wage suppression, and weakening
of labor rights [15]. The acceleration of automation also raises ethical dilemmas about human-robot interaction,
surveillance, and decision-making in industrial environments. Managing these challenges requires comprehensive
policies that balance productivity with social responsibility.

5. CONCLUSION

This study has shown that China has become the world’s undisputed leader in the deployment of industrial robots,
both in terms of absolute annual installations and cumulative operational stock. Over the past decade, the country has
not only expanded its robotic infrastructure but also initiated structural changes in its manufacturing model - aligning
with long-term national strategies for technological modernization. The global significance of China’s advancement
is twofold. First, it presents a direct competitive challenge to traditional industrial powers by reshaping global
industrial benchmarks. Second, it opens up possibilities for new forms of technological cooperation, standardization,
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and innovation, especially in emerging markets that seek to learn from China’s rapid development (IFR, 2024; BCG,
2022). For policymakers and researchers in developing countries, China's experience offers both a model and a
warning. While industrial robotics can enhance productivity and global competitiveness, it must be pursued
thoughtfully, with awareness of the risks of over-automation and technological dependence. Future research should
explore the long-term socio-economic effects of automation, the role of domestic innovation ecosystems, and
strategies for inclusive industrial transformation.
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