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Abstract

China presents a compelling case for the study of industrial policy, but its conceptual foun-
dations remain underexplored in the academic literature. In this article we propose a schematic
framework to analyze China’s industrial policy. Based on a systematic review of Chinese-
language sources, we show how industrial policies in China concentrate on technology linkages
between different industry types that the government defines. Future industries are high-tech
fields of strategic importance with immature markets. Once scientific advances in these fields
lead to commercially viable products, future industries become emerging industries. The devel-
opment of emerging industries is shaped by China’s large base of traditional industries. Firms
in traditional industries adopt emerging high-tech, which allows them to upgrade and to expand
their international competitiveness. In turn, traditional industries provide an initial market for
firms in emerging industries, helping them to scale up and shaping the trajectory of the underly-
ing technologies. By concentrating state support on the linkages between these industry types,
industrial policies in China aim to accelerate mutually reinforcing cycles of scientific innovation,
technology commercialization, and technology diffusion. Implementation schemes grant favored
firms preferential access to state-controlled production factors, but also aim to match suppliers
with buyers, talent with firms, and firms with R&D institutes. Our case studies on China’s
electric vehicle, textiles and apparel, and advanced semiconductor industry illustrate how this
framework can be applied to analyze China’s industrial policy in specific sectors.
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1 Introduction

Industrial policy has seen a resurgence in economics in recent years (Aiginger and Rodrik, 2020;
Juhdsz et all, 2024). China offers one of the most compelling cases for study. On the one hand,
China has nurtured a range of competitive high-tech industries that are increasingly expanding
abroad. On the other hand, the country struggles with depressed demand, destructive competition
among sub-national governments, and pushback from its trading partners. Systematic study of
China’s industrial policy, however, is still in its infancy, which is surprising given how ubiquitous
the topic has become in policy circles (DiPippo et all, 2022). As Juhdsz et al| (2024) point out:
”...the literature on Chinese industrial policy is scant relative to its scale and notoriety, ... Most
observers are familiar with specific government initiatives such as the Strategic Emerging Industries,
Made in China 2025, and China’s pursuit of "technology self-reliance”. Although recent studies have
also made headway in evaluating the effectiveness of various industrial policy instruments on firm-
level outcomes (Li and Branstetter, 2024; Fang et all, 2025), we agree with Juhasz et al. that
economic research on China’s industrial policy has considerable untapped potential. There is much
to be learned from the Chinese case, both from its successes and its failures. We also believe
that one important reason for this untapped potential is the byzantine nature of China’s industrial
policy design. National industrial policy schemes are often buried under abstract slogans such as
"bridging short boards” or the "new-type whole-of-nation system”, and they often cross-reference
complementary policies or are extensions of preceding policy initiatives. Drawing on interviews with
Chinese firm managers and consultants, Branstetter et al| (2023) note that Chinese firms often hire
specialized personnel to navigate the dense web of subsidy programs. For outside observers, this
complexity is likely even more difficult to grasp. Moreover, the language barrier and limited access
to data often necessitate collaboration with China-based researchers. For non-Chinese economic
researchers and policymakers alike, the need for a guiding framework on how to approach this topic
is evident.

This article proposes such a framework. Based on a systematic review Chinese-language sources,
we analyze the design of China’s industrial policies, looking specifically at the logic behind the for-
mulation of policy priorities, and the way in which priorities map into an increasingly complex
system of national implementation programs. A central finding is that China’s industrial policies
concentrate on technological linkages between different industry types that the government defines.
State-funded R&D is strongly mission-oriented and tied to future industries, defined as high-tech
fields with significant strategic and commercial potential. Once scientific advances within future
industries culminate into a commercially viable product, future industries become emerging indus-
tries. While some emerging industries serve final consumers, most are concentrated in intermediate
inputs, and co-evolve with China’s base of traditional industries. Firms in traditional industries
adopt emerging technologies, which allows them to upgrade, preserving and expanding their inter-
national competitiveness. Traditional industries in turn provide initial demand for the technologies
of emerging industries. The technological accumulation achieved in emerging industries then feeds
back into the development of future industries (e.g., quantum computing builds on technological
accumulation in new-generation ICT, humanoid robots on technological accumulation in industrial
robotics etc.). By amplifying synergies between the three industry types, the government intends to
accelerate mutually reinforcing cycles of scientific advances, technology incubation, and technology
absorption, counteracting China’s persistent diffusion deficit (Ding, 2024).



A second insight is that implementation schemes are designed to coordinate resources along
the entire chain of related activities: from applied research and technology incubation, product
demonstration and SME support schemes, to production scaling and supply-chain formation and
governance. Firm-level support may take two forms: Favored firms may receive preferential access
to multiple sources of government-controlled production factors, including capital, land, data, en-
ergy, and raw materials. In addition, the Chinese state increasingly acts as a matchmaker that
incentivizes collaboration between entities operating within industrial ecosystems: SMEs and lead
firms, firms and R&D institutes, domestic firms and overseas partners. The three case studies
we include illustrate how the system works in practice. The case of the EV industry stands for
the continued emphasis on emerging industries. Attempts in recent years to upgrade the textile
industry illustrates the linkages between emerging industries and traditional industries. Finally,
the case of advanced semiconductors demonstrates how the government intends to foster supply
chain resilience through reinforcing cycles of scientific innovation and technology incubation.

The study draws on the insights of an emerging literature on industrial policy within the eco-
nomics discipline (Aiginger and Rodrik, 2020; Juhdsz et al), 2024; Juhédsz and Steinwenden, 2024;
Lane, 2025). For the construction of our framework we borrow from the definition of Juhdsz et al.
(2024), according to which industrial policy typically includes the articulation of specific priorities—
whether sectoral, cross-sectoral or regional-as well as the appropriate mechanisms for channeling
the private sector’s activities into the intended direction. Since we study the Chinese case in par-
ticular, we also draw on insights from China’s policy process which has emphasized local policy
experimentation (Heilmann, 2008), the dynamics between political centralization and economic
decentralization (Xu, 2011), and its institutionalized nature (Chen and Naughton, 2016). While
these insights serve as a basis for the analysis, our work mostly contributes to the literature on
the conceptual evolution of China’s industrial policy framework. Previous studies have shown how
the threat of foreign competition amid WTO accession increased the bargaining power of Chinese
agencies in favor of more active state guidance ([Tan, 2021), how this eventually led to a technology-
focused industrial policy regime (Chen and Naughton, 2016), and how structural change during
the late 2000s triggered debates about the relationship between high-tech industries and low-end
manufacturing (Lei, 2022; Wang|, 2021)). Our study conceptualizes the system of interrelated pri-
orities and implementation schemes that eventually crystallized out of this evolution. Specifically,
we highlight how China’s industrial policies aim to generate synergies between different industry
types, and how they increasingly focus on fostering collaboration between relevant entities within
industrial ecosystems. We also demonstrate the practical functioning of the system by including
case studies on the EV, textile, and semiconductor industry. It is important to note that we do not
conduct any causal evaluation of the discussed implementation programs. The aim of this study
is to provide a structured approach to disentangling various streams of China’s industrial policies,
to reveal their function within China’s broader industrial policy regime, and ultimately, to inspire
ideas for future research.

The rest of the article is structured as follows: In Section 2, we introduce our research design.
Section 3 reviews some of the essential principles of China’s industrial policies. Section 4 is the main
section of the paper and presents our conceptual framework, including a deep dive into the historical
evolution of each component. Section 5 applies the framework to analyze China’s industrial policies
in electric vehicles, textiles and apparel, and advanced semiconductors. Section 6 concludes with a



discussion and offers ideas for further research.

2 Research Design

Following Juhdasz et al| (2024), we define industrial policies as "those government policies that
explicitly target the transformation of the structure of economic activity in pursuit of some public
goal”. This could be economic growth, productivity, national security, or a combination thereof.
As the authors maintain, this definition is broad enough to include a wide range of policies such
as digital policies, innovation policies and place-based policies, but usually entail two dimensions:
First is the formulation of sectoral, cross-sectoral or regional priorities along the lines of "I support
A and not B”. Designing industrial policies around these priorities should enable the achievement
of the public goal. Second, industrial policies typically include incentives for private actors to follow
the government’s intended structural change. In other words, the government needs to correctly
identify both market and system failures that hinder private actors from aligning their activities
with formulated priorities and design the appropriate mechanisms to mitigate them. The two
dimensions represent the main building blocks of our framework.

We then study the case of China through the lens of these two dimensions by making extensive
use of Chinese-language sources. Our starting point for the analysis is the year 2006, which is
generally understood to be the year in which China returned to techno-industrial policy (Chen and
Naughton|, 2016).We first conduct a systematic review of major Chinese industrial policy initiatives
issued by the central agencies which are most relevant for industrial policy®. They are the State
Council, the National Development and Reform Commission, the Ministry of Science and Technol-
ogy, and the Ministry of Industry and Information Technology (Heilmann|, 2016). We also consider
the views of China’s most influential academic economists and their frequent co-authors, drawing
on the Policy Influence Index maintained by the Beijing-based research firm Trivium China. The
Policy Influence Index is a quantitative ranking of over 700 economic policy advisors based on
their formal affiliations, the number of times they have briefed the top-level political leadership,
and their participation in panel discussions and public events (see for instance: McMahon and Sun
(2024)). Finally, we review publications from important think tanks including the Chinese Academy
of Social Sciences and Beijing University’s National School of Development, as well as from a few
hand-picked news magazines focused on economics, and science and innovationf. Specific policy
initiatives only make it into the framework once we verified their importance via the Reading China
Better database, a comprehensive and continuously updated dataset of Chinese policy documents
maintained by Leiden University in the Netherlands. Reading China Better systematically collects
and classifies regulatory and strategic documents issued at both central and local levels of the
Chinese government, including State Council directives, ministerial regulations, and provincial im-
plementation guidelines, as well as selected non-authoritative sources such as articles in Qiushi, Xi
Jinping’s speeches, and People’s Daily front pages. In particular, the database provides statistics

We focus mainly on the central government’s industrial policy rather than autonomous local initiatives. This
is important since the objective functions of both are different. Local officials care about their prospects of being
promoted which does include following central priorities, but must also safeguard employment and social cohesion.
We only talk about localities when it comes to local implementation of central initiatives and policy experimentation.

2These include: 21st century Business Herald, Science & Technology Daily, Economic Reference Daily, China
Economic Net, Caixin, Guangming Daily, Legal Daily, the Shanghai Securities Journal and ScienceNet.



for specific keywords that a researcher can search through a query.

3 Background: Principles of China’s Industrial Policy

Before presenting our framework, it is useful to review two fundamental principles that guide
policymakers in Beijing in their approach to industrial policy. First, there is a general agreement
that China’s industrial policy preserves an iron-focus on innovation and high-tech industrial up-
grading, the origins of which date back to 2006 when the the government published a 15-year plan
to develop the nation’s capabilities in ”indigenous innovation” (State Council, 2006). The plan
grew out of the realization that the previous model of offering market access in return for tech-
nology transfer had exhausted its potential. Continued feuds with foreign firms over intellectual
property and standards had revealed to Chinese policymakers that without creating independent
IP rights and leadership in standards, China’s future development would remain below its potential.
(Cao et all, 2006). When Xi Jinping took office in 2012, innovation merged with a resurgence of
nationalism. While this merger is a partial outcome of the Zeitgeist of the time, Xi’s personal
ideological belief equally play an important role. For instance, during the 1990s, Xi authored com-
mentaries praising Yan Fu, a 19th century Chinese thinker known for regarding the combination of
science and patriotism as essential to save China from imperialist encroachment (Torigian, 2022).
China’s Innovation-Driven Development strategy - published in 2016 - further views innovation as
a combined effort of all "innovation entities” (1 /&) including firms, R&D institutes, higher ed-
ucation and regional clusters. The strategy also frames innovation as a matter of national security,
devoting a whole chapter to "military-civil fusion” (% R El&) and warning of foreign-controlled
technology chokepoints. The literature has given different names to this innovation-centered indus-
trial policy, e.g. "techno-industrial policy” (Chen and Naughton, 2016) and ”techno-nationalism”
(Lei, 2023), but the essence is that growth stems from autonomous development and commercializa-
tion of high-end technologies, replacing capital accumulation and the absorption and imitation of
foreign technologies. The strong overlap between industrial policies and innovation policies means
that industrial policy priorities are typically formulated at the industry and the technology level.

A second principle concerns the way in which industrial policies are implemented. The Chi-
nese government has come to view markets as complementary to state guidance rather than as
inherently conflictual. The extent to which this principle has become embedded in policymaking
may best be exemplified by the 15th Five-Year Plan, released in October 2025, which mentions the
“combination of efficient markets (F%{(Ti3)) and a proactive government (G NBJff)” among the
fundamental principles that must be followed, placing it on par in importance with "comprehensive
party guidance” and “high-quality development”. Again, some of this can be traced back to Xi
Jinping’s ideological principles. In introductions he wrote to Marxist classics during the late 1990s,
he emphasized the need for markets to function as a method for realizing socialism rather than
regarding them as purely capitalist instruments. Markets, however, should be subordinated to the
guiding role of the state so that China can avoid the blind pursuit of profits, which he regards as
the major drawback of capitalist systems ([Torigian, 2022). A version of this has been official policy
since 2013, but the exact wording — "efficient markets” and ”proactive government” — points to the
growing influence of New Structural Economics, an economic school of thought developed by the
influential economist Justin Lin, founder of Peking University’s National School of Development



and former Chief Economist of the World Bank. Lin ranks eighth in the Policy Influence Index, but
first when considering economists focused specifically on industrial policy. During its formulation
at the World Bank in 2012, New Structural Economics was presented as the third school of develop-
ment economics and as an alternative to the Washington Consensus (Lin, 2012). Chinese-language
publications assert that it is guided by Marxist dialectical materialism and historical materialism
(Lin et alf, 2025). In brief, New Structural Economics posits that industrial policy should align
with the comparative advantage of a country, which is endogenous to the country’s endowment
structure. The surplus that firms in comparative-advantage-conforming industries generate can
then be reinvested to upgrade the country’s endowment structure, diversifying the economy away
from labor- and resource-intensive activities Lin (2012). The role of a "proactive government” is
to facilitate the shift from a mere factor advantage to a competitive advantage by providing infras-
tructure, reducing transaction costs, and compensating entrepreneurs for information externalities,
as discussed in Hausmann and Rodrik (2003). ”Efficient markets” ensure that the most competitive
firms succeed. Applied to China’s socialist market economy, this means that the government guides
the allocation of the economy’s production factors, which it aligns with industry- and technology-
level priorities, while amplifying competitive pressures at the firm level wherever possible. Among
the production factors, state-owned banks, government equity funds, and subsidies guide the flow
of capital. The government also controls the allocation of land, which is universally owned by
the state. State-owned enterprises guide the allocation of energy, critical infrastructure, and raw
materials. In addition, the state runs an elaborate system of research laboratories and is a crucial
supporter of firm-based R&D activities. Implementation schemes are designed to let firms compete
for state-controlled resources in a tournament-like system. Winning firms unlock preferential access
to resources from multiple sources at once.

4 A Framework of China’s Industrial Policy

Figure E] presents our framework of China’s industrial policy. The upper half of the figure illus-
trates the interplay between different industrial policy priorities which the government explicitly
supports. Within industry priorities, future industries arise out of scientific advances, and func-
tion as engines of frontier innovation. They typically encompass products (and services) that have
not yet reached market readiness, such as quantum computers, humanoid robots, or gene editing.
Industry and R&D institutes collaborate in developing the underlying technologies, and once the
products are commercially viable, future industries turn into emerging industries. Demand for
emerging industries may come from final consumers or producers, depending on the position of
related products in the value chain. For final goods, the government stimulates demand through
purchase incentives and the provision of activity-specific infrastructure. Most emerging industries,
however, cover intermediate goods and therefore have predominantly industrial applications. In
such cases, traditional industries serve as the main source of demand, while the technologies de-
veloped in emerging industries upgrade traditional industries. By concentrating state support on
technological linkages between the different industry types, China’s industrial policies aim to accel-
erate mutually reinforcing cycles of technology incubation, adoption, and diffusion. Industry-level
priorities are then complemented by priorities at the level of specific technologies. Technology
priorities may at times constitute a subset of industry priorities, but more often they are tied to



Figure 1: A Framework of China’s industrial policy
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economic and national security concerns. Technology priorities are commonly captured under the
notion of "key and core technologies”, referring to highly complex and strategically important tech-
nologies that often have systemic significance or underpin the development of emerging industries.
A particular subset of these are chokepoint technologies, which are defined as those key and core
technologies that are under the control geopolitical rivals and for which no viable substitutes exist.

Once industrial policy priorities are set, relevant ministries design implementation schemes,
which are represented in the lower half of the framework. Implementation schemes coordinate
state-controlled resources between innovation entities, including firms, universities and research
institutes. They can be divided into Science and Technology (S&T) policies, firm-based policies
and place-based policies. S&T policies are built around mission-oriented national R&D programs.
To carry out projects under the programs, the government curates innovation consortia where
universities, public research institutes and firms collaborate on the incubation of new technologies.
Firm-based policies include government certification programs that tailor state support to the
development stage of a firm, and can loosely be translated labeled "multi-tiered firm development
systems”. Certified firms ought to be the forerunners in the commercialization and the adoption of
emerging technologies. Certification implies preferential access to production factors which includes
access to state-controlled R&D infrastructure and inclusion into innovation consortia, out of which
IP rights can result. For the sake of supply chain resilience in critical sectors, the government also
promotes the chain leader system, in which a government entity-either a public official or a state-
owned enterprise-collaborates with a lead firm to allocate resources to technological linkages where
China is vulnerable to supply chain disruptions. To facilitate the circulation of technologies from



scientific innovation to commercialization to diffusion and back to scientific innovation, governments
at each level deploy place-based policies. Both zones and clusters act as a means to coordinate
infrastructure investment, which includes not only physical and energy infrastructure, but also
digital infrastructure such as 5G networks and industry-specific service platforms.

4.1 Formulated Priorities

Having presented the outlines of our framework we now deep dive into each of its components,
starting with formulated priorities. To illustrate the thought process behind each component, we
specifically touch upon the historical logic behind their formulation.

4.1.1 The Industry Level

The central role of emerging high-tech industries Emerging high-tech industries continue
to be at the core of China’s development strategy and of the goal to upgrade the country’s indus-
trial structure. The origins of this go back to 2010, when the government launched the Strategic
Emerging Industries initiative. Strategic emerging industries are loosely defined as high-tech indus-
tries in their nascent stage, either with a limited international market and few foreign competitors,
or with some form of broader strategic significance. If China moved decisively into this untapped
potential, it could reap the benefits of first-mover advantage, leapfrog global competitors, and seize
the commanding heights of future technological progress. As the original document states, strategic
emerging industries offer the potential for "novel competitive advantages” (State Council, 2010).
Initially conceived to guide the allocation of funds from China’s post-crisis stimulus package, the
Strategic Emerging Industries program became the component upon which much of China’s indus-
trial policy framework has subsequently been built. The list of emerging industries has changed
only marginally since 2010, and the official 2023 version includes: new-generation ICT, new energy,
new materials, biotechnology, high-end equipment, new energy vehicles, green and environmental
protection, aerospace, and marine engineering equipment (State Council, 2023a)).

The Strategic Emerging Industries initiative represents one of the earliest manifestations of
China’s techno-industrial policy framework, and it carries the imprint of its bureaucratic incu-
bator. During the 2000s, the National Development and Reform Commission (NDRC) was the
most influential industrial policy agency, and it acted as the lead agency in the formulation of the
Strategic Emerging Industries initiative (Chen and Naughton, 2016). The emphasis on leapfrog-
ging and first-mover advantage reflected the then-dominant economics-driven thinking, in which
industrial policy would be reconcilable with China‘s comparative advantage. This is in line with
the competence focus of the NDRC. Originally designed to regulate overcapacity after the Asian
financial crisis and to curb "destructive competition”, the NDRC acts as China’s macro-planning
agency, and most of its staff has an economics background (Wang, 2021). Influential economists
such as Justin Lin praised the Strategic Emerging Industries initiative as an obvious choice for
comparative-advantage-following industrial polict.

To put the initiative into context, it is useful to highlight the difference between China’s ap-
proach to industrial policy and the approach taken a few decades earlier by East Asian economies,
particularly Japan, South Korea and Taiwan. The latter three invested into industries with well-

3See, for instance, Lin’s 2016 Caixin interview: https://video.caixin.com/2016-03-06/100916055.html



established existing markets; steel, machinery, automobiles in Japan, chemicals, steel, and ship-
building in South Korea, and consumer electronics and semiconductor fabrication in Taiwan. The
integration into global value chains often preceded the structural change that led to the step-wise
upgrading of their industrial structure. In some cases, most notable semiconductors in Taiwan and
precision machinery in Japan, the competitive advantage derived from the occupying niches in an
ecosystem led by multinationals with headquarters in advanced economies. The Strategic Emerging
Industries initiative by contrast was designed to be more ambitious. It explicitly aims to overcome
China’s reliance on catch-up growth and on the import of foreign technology. Instead of occupying
a niche in global value chains, China should build up the capabilities to actively shape the structure
of global value chains. Bringing forth her own set of lead firms was seen as a necessary condition
to achieve this.

In this sense, it is important to underline the long-term thinking behind the policy. While the
Strategic Emerging Industries initiative sought to offer a shortcut to the tedious uphill battle that
typically comes with catch-up growth, the policy itself defines a long-term objective for competitive-
ness. Central agencies often invoke history to illustrate the point. Germany and the United States
caught up with Britain in the 19th century by taking advantage of the emerging industries of the
period: steel, chemicals, the internal combustion engine, and electricity. Former emerging indus-
tries then became the long-term pillar industries of the German and American economies. China
has a unique opportunity to do the same (Shen and Jiang, 2024; Zhao, 2025). The implementation
of the Strategic Emerging Industries initiative is therefore a work in progress and is as important
to China’s industrial policy today as it was in 2010. Every five-year plan has since reiterated its
centrality. In recent years, the term “emerging industries” (Hr2%7= ) has become more common
in policy communication. The strategic aspects are now mostly defined at the technology level (see
Section 4.1.2).

Linkages between emerging high-tech industries and traditional industries The central
government views the development of emerging high-tech industries not in isolation from the rest of
the economy, but as complementary to the upgrading of traditional industries. Because emerging
high-tech industries, such as the strategic emerging industries, are industries in their nascent stage,
they are characterized by a high degree of uncertainty in the trajectory of their underlying core
technologies. For instance, Chinese policymakers considered several scenarios for the future of new
energy vehicles, including battery-electric vehicles, plug-in hybrid electric vehicles, and fuel-cell
vehicles. EV batteries themselves could be of several types, depending on the mineral resources used
in their fabrication State Council (2012). Alongside the technology trajectory, market demand and
the particular nature of their industrial organization also exhibited a high degree of uncertainty. For
products within the strategic emerging industries that target final consumers, demand-promotion
policies can kick-start the industry, but the sources of demand for upstream industries, such as
energy-saving equipment and robotics, are less obvious and often stem from industry itself.
Debates about the relationship between emerging and traditional industries date back to the
early 2010s. As the focus shifted to emerging industries, the question arose as to what role China’s
large base of traditional industries should play in the country’s economic future, especially as rising
wages and land scarcity in the coastal provinces threatened to erode the factor advantages that
had enabled China’s economic rise in the first place. During the mid-2000s, local governments



embarked on campaigns to eliminate what the NDRC, in its industry catalogues, defined as "out-
dated capacity” (¥ )577fE). Lei (2023) reveals how local officials often invoked the bird-cage logic
promoted by former statesman Chen Yun. According to this logic, the economy is a bird in a cage
whose size is determined by the government. Local policy should replace the old bird with a new
bird at appropriate intervals to ensure that production factors are utilized in the most efficient way.
In other words, the dominant thinking within the state bureaucracy was that industrial policies
should guide the replacement of traditional, low-end industrial activities with emerging high-tech
industries. Exit industries, i.e. industries in which China was losing its previous comparative ad-
vantage, ought to be relocated either to China’s interior provinces or to foreign countries along the
newly inaugurated Belt and Road Initiative (Lin, 2015).

An alternative paradigm arose with the establishment of the Ministry of Industry and Informa-
tion Technology (MIIT) in 2008. Tasked with coordinating China’s industrial policy at the sectoral
level, the MIIT represents the more technocratic aspect of China‘s industrial policy design. Many
of its staff were drawn from large firms or had backgrounds in industry and trade associations.
Compared to the NDRC, the MIIT also employed a significantly higher share of engineers rela-
tive to economists (Wang, 2021)). A major addition introduced by the MIIT to China’s industrial
policy discourse is the notion of the ”industrial chain” (F=)\4%) (Wang, 2024), a policy paradigm
that conceptualizes industrial development in terms of technological linkages across supply- and
value-chain segments, across industry types, and across regions. Aligned with this paradigm, the
MIIT viewed traditional industries as complementary to the development of strategic emerging in-
dustries. In a 2011 speech, then-Minister of Industry and Information Technology Miao Wei stated
that ”"most strategic emerging industries cannot be developed out of thin air but must rely on
the technological accumulation, manufacturing capabilities, and industrial organization that have
formed within traditional industries” (Miao, 2011). Traditional industries should shape the market
and the technology trajectory for emerging industries with a high degree of upstreamness, such
as ICT, high-end manufacturing equipment, environmental protection equipment, new materials,
and biotechnology. Modernized traditional industries, in turn, should form the country’s industrial
backbone rather than being abandoned. The shift was justified by a growing competitiveness ra-
tionale. In another speech in 2015, Miao Wei further stated that ”the simultaneous re-shoring of
high-end manufacturing in advanced economies and the competition from emerging economies for
middle- and low-end manufacturing is creating a 'two-way squeeze’ on China. [---] Manufacturing
is the main driver of technological innovation and the fundamental guarantee for a nation’s growing
competitiveness” (Miad, 2015).

Made in China 2025 (H1[E %% 2025, henceforth MiC2025), launched in 2015, formalized the
new paradigm. The MIIT acted as the intellectual incubator and the program drew heavily on
Germany’s 2013 "Industrie 4.0” (LLi, 2018). It absorbed the seven strategic emerging industries into
its list of targeted industries but added aerospace equipment, agricultural machinery, marine engi-
neering equipment and advanced railway transportation equipment (State Council, 20164). Policy
debates in the U.S. and the EU paid much attention to the sectoral priorities, but MiC2025 focuses
to an equal extent on cross-sectoral priorities. Industrial policies should guide the technological
upgrading of traditional industries through the adoption of emerging high-end technologies, rather
than forcing their exit. Firms may choose the desired type of upgrading according to their industry
and their capabilities. Process upgrading may include the introduction of automation equipment,
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energy-saving and environmental protection equipment, and ICT solutions into firms’ operations, or
the use of advanced materials and biotechnology to improve resource efficiency. Firms in traditional
industries may also utilize new materials to introduce new product varieties, or digital control sys-
tems to improve product quality. ICT and high-end manufacturing equipment may improve firms’
capabilities in higher-value-added segments of the value chain, and firms in traditional industries
may leverage their existing capabilities to move into (emerging) high-tech industries. Whatever the
type of technological upgrading, the intuition is that sectoral and cross-sectoral industrial policies
should reinforce each other: incentives for traditional firms to upgrade should not only benefit the
targeted firms, but should also increase the market size for firms in emerging industries, which
has knock-on effects on innovation and enables economies of scale. State support for innovative
firms in emerging industries, in turn, spills over into traditional industries. Traditional industries
therefore serve as a critical enabler of China’s technological ascent, and the Chinese leadership
has continuously reiterated their importance ever since the launch of MiC2025. For example, at
the 20th Central Financial and Economic Affairs Commission meeting in May 2023, President Xi
Jinping underscored the imperative of "upgrading and transforming China’s traditional industries
rather than simply exiting them” (State Council, 2023b).

Linkages between scientific innovation and emerging high-tech industries Linkages be-
tween emerging high-tech industries and traditional manufacturing were at the core of the strategy
to accelerate cycles of technological development and technology diffusion. Yet, in order to contin-
uously fuel technological development with new and more radical impulses, the government also
regards the development of emerging industries as deeply intertwined with scientific innovation.
Early success stories in emerging industries were still largely based on foreign know-how. For in-
stance, China became a dominant player in electric vehicles toward the end of the 2010s, but the
domestic battery industry and China’s automobile supplier base grew on technologies absorbed
from abroad during the early 2000s. ATL, the predecessor of China’s EV battery champion CATL,
and BYD licensed technology from U.S. companies to produce batteries for consumer electronics
and later leveraged these capabilities to expand into EV batteries (Whitfield and Wuttked, 2026).
The railway industry is another example. China emerged as a global leader in the production of
rolling stock, but absorbed technology from abroad through joint ventures with leading railway pro-
ducers such as Bombardier, Siemens, and Alstom. In many upstream sectors in which China did not
manage to leapfrog ahead, the substitution of foreign firms in supply chains proved difficult. As of
2025, China remains reliant on imports for high-end CNC machine tools, new materials, aerospace
equipment, semiconductor manufacturing equipment, biomedicine, and high-performance medical
devices (Boullenois et all, 2025).

Against this backdrop, it became important for China to increase its capacity for ”original
innovation” (JR#HE1#7), moving beyond innovation based on technologies incubated elsewhere. A
major bottleneck was the limited role that basic research played, and still plays, in China’s R&D
portfolio. Innovation occurred through applied and developmental research in firms, a type of
R&D activity that is generally more incremental. While shares of basic research in total R&D
expenditures above 20% are common among developed nations, China’s share of basic research
stood at a mere 6.% in 2024 (NBS, 2025). Given the country’s scale, this is still enough to put
China at the top of the world’s highly cited papers, although home bias in citations raises concerns
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about the quality of the research (Qiu et al), 2025). Another bottleneck was that scientific progress
and industrial innovation occurred in silos, separated from each other in the "two layers” (Fj5K J7)
of higher education and industry. A U.S.-style system in which universities create fertile ground
for entrepreneurial activity is missing. If scientific innovation is going from zero to one (M 0 % 1)
and scaling up is going from one to N (M 1 F| N), the connection between the two remained weak.

Reform of the S&T system had already been part of both MiC2025 and the Innovation-Driven
Development Strategy in 2016, but its urgency increased when geopolitical frictions with the United
States intensified. U.S. government sanctions on ZTE and Huawei between 2017 and 2019 exposed
China’s vulnerability to foreign-controlled technology chokepoints. While the globalization of fi-
nancial exchange and goods production steadily progressed after the end of the first Cold War,
central nodes such as the U.S. were able to gain relatively greater coercive power over financial
and production networks than less connected nodes (Farrell and Newman, 2019), a finding that the
first Trump administration — and later the Biden administration — applied to its China strategy
(Farrell and Newman, 2023). The emergence of a new U.S. export-control regime targeting key
nodes in supply-chain segments on which China’s industrial development depended added fuel to
S&T system reform. At a symposium with scientists in September 2020, Xi Jinping announced
that, as the world faces ”"changes unseen in a century” (KA 2 KA J5), China’s scientific capa-
bilities lagged behind those of developed nations, particularly in original innovation. Some key and
core technologies remained under the control of foreign powers (Xi, 2020). Geopolitical tensions
strengthened the leadership’s resolve to achieve independence in this area.

An important element of this is industry-university-research collaboration (F=24fF51E), a theme
that had already appeared in policy communication by the early 2010s but shifted to a higher
priority after 2018. From 2020 onward, the government moved this under the umbrella of the
"deep integration of the innovation chain and the industrial chain” (8§ 4% 5 F= b &% 1) % BE gl
£), which is intended to close the gap between scientific progress and industrial development.
Much inspiration came from the U.S. DARPA system, which incubated many technologies that
form the backbone of today’s U.S. high-tech firms. Chinese policy contributions also drew on
the incubation of semiconductor technology through U.S. Bell Labs and the commercialization of
mRNA technology through BioNTech, CureVac, and Moderna (He et al), 2025).

This culminated in the addition of a new industry category to China’s industrial policy priori-
ties as part of the 14th Five-Year Plan in 2020: "future industries” (&k7=)l). Future industries
often appear in policy communication in the same sentence as emerging industries, and both refer
to industries in their nascent stage. The conceptual difference between the two is subtle. Un-
like emerging industries, future industries are industries for which technologies are still in their
incubation phase and for which no business models yet exist. They have the potential to become
emerging industries one day, but the creation of commercializable products still requires major
scientific breakthroughs. As of 2024, the MIIT defines ten future industries: humanoid robots,
quantum computing, new-generation display technology, brain—computer interfaces, 6G network
equipment, ultra-large-scale intelligent computing centers, third-generation internet, high-end cul-
tural and tourism equipment, advanced and high-efficiency aviation equipment, and deep-resource
exploration and development equipment (MIIT et ali, 2024). Once the technologies underlying
future industries mature, pathways for emerging industries crystallize. Firms involved in related
innovation define business cases, and the industry moves from incubation to the pilot stage, in
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Figure 2: Mentions of industry priorities in Chinese policy communication
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which the government or firms set up demonstration projects (Shen and Jiang, 2024). Investment
in scientific advances in future industries ensures that China is able to grasp first-mover advantages
that open up in the future and that no country can leapfrog ahead of China.

Linking emerging, future, and traditional industries is central to China’s vision of a “mod-
ernized industrial system” (B4~ f&%&): one in which scientific advances feed smoothly into
technology incubation and are then channeled into mutually reinforcing cycles between emerging
and traditional sectors. Figure E shows that policy references to all three categories have increased
since 2020. In Section 4.2, we show that, consistent with this vision, industrial policy is shifting
away from selectively supporting large firms with strong technological capabilities and toward fa-
cilitating technology flows across a closed-loop process: from basic research and applied research
to incubation, piloting and demonstration, SME scaling, and the internationalization of lead firms.

4.1.2 The Technology Level

Linkages between scientific and industrial innovation also support the advancement of priorities
defined at the level of specific technologies. Technology priorities are typically summarized under
the collective term "key and core technologies” (8.0 7K ). Key and core technologies refer both
to the core technologies underlying future and emerging industries (EV batteries, reusable rockets,
quantum control systems), but also to mature technologies that the Chinese leadership views as
critical to economic sovereignty, or which have some dual-use applications (such as industrial soft-
ware, or satellite navigation systems). A subset of these are labeled technology ”chokepoints” (-~
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Figure 3: Mentions of industry priorities in Chinese policy communication
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Jiz¥). Chokepoint technologies are those key and core technologies for which domestic buyers are
dependent on geopolitical rivals or on countries subject to the influence of a geopolitical rival and
for which no substitute exists, implying a high risk of disruption if China would be cut off from the
source. Figure 3 shows the extent to which the technology increased after 2020.

China’s Innovation-Driven Development Strategy launched in 2016 already mentions technology
chokepoints as priority areas. The economic and national security motif behind them integrates
into President Xi’s concept of "comprehensive national security” (EAEZ % 4x), first introduced
in 2014 (State Council, 2014), and which views security not only in terms of defense capabilities
but also in terms of economic, technological and political security. After the escalation of the U.S.-
China technology rivalry after 2020, and particularly after the export controls of October 2022 on
advanced semiconductor manufacturing equipment, technological and economic security moved to
the top of the priority list. From 2020 onward, terms such as "supply chain security” (fit £%%:4)
and "technology self-reliance” (£}4% H JJ ¥ 4:) became more prominent in policy communication.
The new emphasis became manifest in a new guiding principle dubbed ”integrating development
and security” (4% & & 5%4x). According to this paradigm, economic and technology development
need to be pursued in parallel with supply chain resilience (Xi, 2023). China’s 15th FYP launched
in October 2025 mentions the integration of development and security is mentioned as a guiding
principle.

As a result of the geopolitical tensions innovation policy shifted to a more mission-oriented
approach. In 2023, this manifested itself in the overhaul of the central bureaucracy. A new Com-
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mission above the ministerial level and chaired by Vice Prime Minister Ding Xuexiang was created,
and the Ministry of Science and Technology (MOST), which traditionally supervised high-tech
development zones and the implementation of R&D projects, assumed the role of a strategy and
coordination agency. The new mission-oriented approach is the core of China’s geopolitical strat-
egy to "bridge short boards” (#pE#z) and "forge long boards” (8K #x). Short boards represent
the defensive aspect of the strategy, and means that state support should focus on supply chain
linkages where vulnerabilities are most imminent, i.e. technology chokepoints that are most at
risk of being triggered. To break through the chokepoints the Chinese government promotes the
"new-type whole-of-nation system” (7 2¢E &) to innovation, a term which first entered the
discourse in 2019 and was eventually enshrined into the 14th FYP in 2020. In reference to the
whole-of-nation system, authoritative sources often invoke the ability to “concentrate power to do
great things” (££7 J1 50 KZF). Both terms refer to Mao era slogans used in the run-up of China’s
success in developing nuclear weapons and ballistic missiles through centralized pooling of resources.
The reference to the Mao era communicates that innovation entities should work together for a
common goal as the nation faces an existential threat from foreign powers. The novelty is the
"new-type”. Contrary to the Mao era system, firms, not administrative units, are the bearers of
technological progress, but they interact with universities, research laboratories and are embedded
within regional clusters.

By contrast, forging long boards means focusing state support on domains where China already
possesses technological depth, manufacturing scale, or related competitive advantages. The aim is
to reinforce the nation’s comparative advantages in global value chains or in dual-use technologies.
China should cultivate "trump cards” (T4, literary ’assassins mace’), asymmetric capabilities
where technological breakthroughs can yield disproportionate security benefits. Practically this
implies concentrated support for industries and supply chains in which China is already a world
leader, i.e. rolling stock, solar PVs, rare earth refining and electric vehicles. This means R&D
support for the core technologies underlying leading industries, but also the dedicated creation of
synergies with technologies of other leading industries to create new products and services. The
reinforcement of agglomeration effects within industries clusters plays an important part in the
long board approach.

4.2 Implementation Schemes

In the previous section, we showed how China’s industrial policies aim to both generate comple-
mentarities between different industry types, and to achieve breakthroughs in strategically impor-
tant technologies. We now illustrate how the government designs programs that implement these
priorities. Most of the implementation schemes we discuss were created in isolation, and often
resulted out of local policy experimentation (Heilmann, 2008). Over time, the central leadership
integrated relevant policy initiatives into a web of interlocking S&T policies, firm-based policies
and place-based policies.

4.2.1 S&T Policies

Given the reform of China’s S&T system, it is no surprise that S&T policies play an out-sized
role in the nation’s approach to industrial policy. We define S&T policies as those industrial policies
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that affect R&D, scientific innovation, knowledge flows and technology transfer along the lines of
industrial policy priorities. This naturally includes collaboration between firms and R&D institutes,
but since firms are market entities, we treat firm-based policies separately in the next subsection.

R&D Funding Much of the funding for fundamental research is allocated to universities through
projects supervised by the National Natural Science Foundation of China, with fewer direct impli-
cations for industry. Applied research in line with industrial policy priorities is instead carried out
under the banner of large-scale mission-oriented R&D programs, of which China’s National Key
R&D Program is the most important. The program is a merger of a number of previously scattered
programs. Government-funded basic research was conducted under the 973 Program, launched in
1997, while applied research was carried out under the 863 Program, launched in 1986. The central
government also implemented the Torch Program, which focused specifically on the commercial-
ization of scientific advances and the promotion of start-ups. In 2014, the government issued the
Plan for Deepening the Reform of the Management of Central Government Science and Technology
Programs (Special Projects, Funds, etc.), emphasizing the need for a new and unified approach to
innovation management. As a consequence, the 863 and 973 Programs were integrated into the
National Key R&D Program in 2016, while the Torch Program was discontinued and part of it was
later replaced by China’s SME promotion policies (see Section 4.2.2). At the organizational level,
the National Key R&D Program starts from "Major Special Items”, which are umbrella schemes in
priority areas. Forty-two items were selected for the period of the 13th Five-Year Plan (2016-2020),
and 60 were selected for the 14th Five-Year Plan (2021-2025). MOST supervises and evaluates the
entire program at a holistic level, but most Major Special Items are assigned to one of eight central
agencies that have competence in the particular research area. Major Special Items are subdivided
into "projects”, and projects are further divided into ”tasks”.

Research Institutes Research under the umbrella of these projects is carried out through in-
dustry-research—university collaboration, with "research” referring to an elaborate system of state-
backed research institutes organized within a hierarchical structure. At the top of this system are
20 national laboratories (JE %555 %) and national research centers (& Z W% H1.L0>), which carry out
basic research in priority fields. One level below are the "National Key Laboratories” (4[E iy 55
5%, henceforth NKLs), which represent the most integral part of the government’s innovation and
industrial toolbox. Lists compiled by Chinese news outlets indicate that, as of 2025, there are more
than 400 such laboratories nationwide. The NKLs explicitly focus on fundamental and original
research in key and core technologies and are regularly evaluated based on their contribution to
national strategic needs. While MOST is the supervisor, they are typically attached to a university,
a ministry, often the Chinese Academy of Sciences or the Ministry of Education, or a large SOE.
While the NKLs remain within the domain of fundamental research, the development of industrial
applications for the domestic market is instead conducted in "Engineering Research Centers” (T
FEWFFE L, henceforth ERCs), of which there are, again, several types. The web of national-level
laboratories is complemented by numerous types of smaller state-run laboratories at the provincial
and municipal levels. They act as the interface between research and the market and integrate
with firm-based policies by, for instance, providing R&D infrastructure for SMEs with tight budget

constraints.

16



To facilitate research collaboration between different actors, the government also promotes the
establishment of "new-type R&D institutes” (HrZUuf & #L#)), designed as one-stop shops for all
R&D-related activities. They are either set up by a government entity, such as a local government
or the Chinese Academy of Sciences, or by a university, but they operate as market entities rather
than conventional public institutes. They conduct research on general-purpose technologies, provide
consulting and technical services, offer employee-training support, carry out testing and evaluation
of new products, and contract specific R&D tasks to firms. Funding typically originates from key
R&D projects, but new-type R&D institutes also generate revenue by monetizing their services.
New-type R&D institutes are obliged to establish internal party organizations, and the central
government encourages local governments to support their construction using central funding for
S&T transfer.

Innovation Consortia A novel organization that has found its way into China’s industrial policy
playbook is the "innovation consortium” (@##k&1£). Innovation consortia are alliances between
universities, research institutes, and firms that are initiated by the central or a local government for
the purpose of coordinating activities along the innovation chain of a specific technology. Although
there are no standardized national guidelines for the formation of innovation consortia yet, they
are legally recognized and often center on a leading firm or a public research institute as the coor-
dinating body (Naughton, 2024). Innovation consortia usually form for a specific purpose, mostly
to solve a particular technical task. In addition, they may also compete with each other for R&D
funding, for which the government makes use of several selection mechanisms. Under the ”open
competition” (##5FEIN) mechanism, a single innovation consortium is selected in a competitive
process and then solves the specific technological problem within the task defined by the agency
that supervises the project. The open competition mechanism typically proceeds as follows: the
supervising agency publishes application guidelines that lay out eligibility criteria for participation,
such as legal requirements and the number of participating institutions. The guidelines then specify
a technological task to be completed by the participant or participants, including technical details.
A single entity or consortium is selected to fulfill the task within a certain time frame. Relevant
authorities at the national level or within the respective localities support the efforts of selected
consortia with research infrastructure, such as access to state laboratories, access to demonstration
zones, and R&D subsidies. Consortia that achieve the necessary breakthroughs are granted IP
rights and generous support for commercializing the advances made. This mechanism is at the
heart of the government’s emphasis on technology chokepoints, but it may equally focus on future
industries. The open competition mechanism is risky, since the selected team may underperform,
potentially leading to project failure. As an alternative, the government may implement the "horse
racing” (%E 4 1i]) mechanism, in which several innovation consortia work in parallel on the same
task. In the end, one or two viable teams are selected as winners. The horse-racing mechanism
thus mitigates the risk of fund misallocation. In addition, instead of a single technological solution
to a single problem, multiple winning teams may set the technology on different trajectories, each
of which can lead to a distinct niche of commercial success.
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4.2.2 Firm-based Policies

In line with the formulated priorities outlined in our framework, China’s industrial policies incen-
tivize firms to translate scientific advances into commercial applications and to integrate emerging
technologies into their production processes. Implementation schemes aim to ensure that the firms
best positioned to advance China’s industrial policy priorities are selected and that the selected
firms receive the adequate factor support. As China’s industrial policy is intimately tied to in-
novation, there is a tight link between S&T policies and firm-based policies. Firms interact with
state-funded research through innovation consortia and new-type R&D institutes.

Multi-tiered Firm Development Systems To optimize the allocation of government sup-
port to firms, the government has made extensive use of certification schemes in which the most
promising firms are officially granted government-support status, unlocking preferential access to
multiple types of state-controlled resources. There are separate certification schemes for sectoral
and cross-sectoral priorities, i.e. (1) the development of emerging industries and (2) the upgrading
of traditional industries through emerging-industry technologies (see Section 4.1). The common-
ality is that both types are implemented through a mechanism that can loosely be translated as
a "multi-tiered firm development system” (¥ #55 #ilJ%#). The idea is that government support
should be tailored to the development stage of a firm within an emerging industry, or to the de-
gree to which a firm in a traditional industry has adopted technologies developed within emerging
industries. In this way, selected firms move in stages toward the government’s industrial policy
goals. Both types of schemes are supervised by the MIIT and are a direct outgrowth of MiC2025,
although the government has indicated that they will continue beyond 2025. Firms that wish to
be part of one of the schemes apply to an annual call from the MIIT. Certification lasts for three
years and can be withdrawn if the firm does not perform accordingly.

The development system for promoting emerging industries certifies firms into one of four tiers.
“Innovative SMEs” represent the lowest tier and are selected at the provincial level. They are
early-stage innovative firms that have already secured some form of IP rights. Once firms start
to concentrate on a niche product, they can move up the hierarchy to become ”specialized SMEs”.
Once firms occupy a significant national market share in the niche product, they can be selected as
national-level ”specialized little giant firms”, which are mostly firms in supplier industries. Once
firms reach a significant global market share, they become ”single-item manufacturing champions”.
There are many prominent firms among the manufacturing champions, including EV producer
BYD, EV battery producer CATL, JinKo Solar, the world’s largest solar PV manufacturer, and
video surveillance equipment manufacturer Hikvision, to name only a few. To be selected into one
of the four tiers, applicant firms have to fulfill eligibility criteria that typically include high R&D
intensity and a significant provincial, national, or global market share in a product in an emerging
industry or a key and core technology. Being certified functions as a signaling mechanism and
leads to the preferential provision of production factors from state-controlled resources, although
government support is also highly tailored to the development stage of the firm. For instance,
innovative and specialized SMEs with binding financial constraints may benefit from so-called
“innovation vouchers” (§]#7%5), a local government subsidy usable to purchase research services
such as rights to use R&D infrastructure in state labs or employee training in new-type R&D
institutes. Little giant firms, as spearheads of China’s effort to reduce dependencies on foreign-
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controlled intermediate goods, are encouraged to achieve economies of scale through IPOs. To
illustrate this, in 2024 alone, about 58% of new listings on one of China’s two main boards were
little giant ﬁrms@. Manufacturing champions are supported in their internationalization strategies,
e.g. they receive export credit and are matched with overseas partners. In addition, being certified
with little giant or manufacturing champion status acts as a quality label that can grant preferential
inclusion into innovation consortia, out of which IP rights can result. While piloted just after the
release of MiC2025 in 2016, the program was standardized in 2021, and it is the main mechanism
by which the Chinese government chooses firms for the commercialization of scientific progress.
Several provinces and cities across the country have also adopted localized versions of the system.

The development system for the upgrading of traditional manufacturing comprises two sub-
schemes: one for intelligent manufacturing and another one for green manufacturing, which con-
stitute the two legs of "advanced manufacturing”, laid out in MiC2025 (see Section 4.1). The
benefits go to firms, but firms apply with one of their operating plants in which they have adopted
intelligent or green technologies. For instance, as part of the system for intelligent manufacturing,
selected firms are classified into one of four tiers, reflecting the degree to which they have adopted
automation equipment and digital connectivity within the plant’s production processes (MIIT,
2024). Firms in the foundational tier (J£REZ%) experiment with process automation and have be-
gun to adopt necessary production equipment, industrial software and systems. Once systems are
widely deployed and firms integrate data analysis into production operations on a daily basis, they
move into the advanced tier (JE#4t). The outstanding tier (FLj#kZ) applies to firms that have
integrated the necessary equipment and systems on a system-level and have begun to leverage
intelligent manufacturing to optimize product life cycles and the supply chain linkages. Finally,
firms in the leading tier (45ifjiZ%) have moved to autonomously innovate in production equipment
and ICT application to the firm’s production system. Unlike the intelligent manufacturing develop-
ment system, the development system for green manufacturing moves along both a horizontal and
a vertical tiers. Along vertical tiers, firms can be certified with municipal-, provincial-, or national-
level green factory status. At each level, the requirements for integrating energy-saving and clean
technologies into the firm’s operations become stricter. Along horizontal tiers, firms are certified
according to how much they have reduced their ecological footprint throughout their supply chain.
Certification under both sub-schemes comes with preferential access to resources specific to the
industrial policy goal, enabling selected firms to move gradually up the different tiers. For green
factory status, this may include access to green finance, such as green loans or tax deductions for
the installation of energy-saving equipment, as well as preferential utility tariffs and eligibility for
related research or demonstration projects. For intelligent factory status, it may include access to
subsidies for automation and industrial transformation, including the purchase of intelligent manu-
facturing equipment and related R&D infrastructure. It is important to note that, while the early
batches of the system featured almost exclusively traditional industries, firms in production-heavy
emerging industries such as EVs may also be included.

The Chain Leader System Firms certified as little giants or manufacturing champions integrate
into complementary firm-based policies. One of them is the chain leader system. The goal of the

4The number is obtained by matching the publicly available names of little giant firms with data on listed firms
obtained through CSMAR.
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chain leader system is to strengthen China’s supply chain security (see Section 4.2) by leveraging
the power of lead firms within value chains. The chain leader system features two principal actors:
a "chain leader” (%£4) and a "chain owner” (#§3:). The chain owner is typically the lead firm
of the respective value chain. The chain leader represents the side of the government and its task
is to support the chain owner in improving the connectivity between different segments of the
supply chain, and to coordinate resources to facilitate innovation in weak linkages, particularly
those vulnerable to foreign coercion. In that sense, the chain leader system is an essential part
of the strategy to bridge short boards (see Section 4.1.2). There are two types of chain leaders.
First, chain leaders can be representatives of the Chinese administrative state, often individual
senior officials within relevant agencies that have sufficient influence to pool together the necessary
resources. As bureaucratic actors are not themselves market entities, the advantage of this type
is that the boundaries between the chain leader and the chain owner are relatively well-defined.
The disadvantage is that, while this serves well for localized supply chains with a low degree of
complexity, it might reach its limits in complex and cross-regional production networks where
chokepoints are not easily observable from the viewpoint of the bureaucracy. As an alternative, the
government can hand the role of chain leader to a central SOEs (Jiang et al), 2024). Central SOEs as
market entities have a more direct overview over the structure of a value chain in complex products.
They can also more easily supervise the direction of resilience building efforts beyond regional
boundaries. Central SOEs as chain leaders also align with the reform of the SOE system, ongoing
since 2014. As part of the "Modern Enterprise System with Chinese Characteristics”, the state
sector is expected to "influence and guide the development of private enterprises through a leading
function in supply chains” (CCP Central Committee and State Council, 2025). The party leadership
treats SOEs as the "party’s ruling foundation” (${EE:AH) and reforms of the SOE management
system have come to represent an important element of the party’s reassertion over state affairs
during the Xi era. Party organizations (4#41) are more directly involved in critical decisions and
their members fill most management positions (Beck and Brgdsgaard, 2022), effectively turning
state-owned enterprises into party-owned enterprises. Whether represented by the administrative
state or a central SOE, chain leaders — and chain owners alike — typically coordinate the structure
of the value chain by acquiring equity in relevant companies, either through government guidance
funds or, in the case of firms, by means of their own budget. When acquiring stakes in firms
at different segments of the supply chain, the chain leader/owner acts not only as a source of
capital, but can also identify opportunities for collaboration between buyers and suppliers, and
firms and activity-specific service providers while monitoring contract enforcement and punishing
noncooperative behavior, a function that is, for instance, well documented for VC funds (Lindsey,
2008). Empirical evidence also shows how the influence of state connections trickles down to private
SMEs. In 2019, about 45% of the total assets of private firms in China were controlled by private
owners who either had direct links to state owners or were connected to other private owners that
themselves had links to state owners. Large state-connected private firms have a higher propensity
to acquire equity stakes in smaller, unconnected private firms (Bai et al., 2020).

4.2.3 Place-based Policies

Within China’s industrial policy, place-based policies play an important role in linking higher
education with public research institutions and firms, and in accelerating cycles of incubation and
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adoption of emerging technologies. Different entities within industry clusters can join forces to de-
velop industry-specific applications of technologies, which upgrade the production processes of firms
within the cluster. Since clusters are an essential source of national competitiveness (Porter], 1990),
they are also part of China’s strategy to foster long boards, i.e. extending leadership in industries
that are already world-leading (see Section 4.1.2). Place-based policies intentionally interlock with
S&T policies and firm-based policies. Industry clusters forge links between specialized SMEs, lit-
tle giant firms, and manufacturing champions, but also amplify rivalry between competitors. The
government can reinforce agglomeration effects by providing activity-specific factor inputs and in-
frastructure, such as special training centers and industry-specific digital platforms. Place-based
policies come in the form of industrial parks, development zones, industry clusters, and, at a more
macro level, city clusters. Industrial parks ([l [X) represent the smallest unit of place-based policies.
They are set up by county or district governments and usually do not comprise more than a few
property blocks. They are loosely governed by a local administrative committee and often feature
a limited collection of local SMEs that share a common set of infrastructure. Industrial parks then
aggregate into (1) development zones (JF 4 [X) and (2) industry clusters (F=)IVZ5ERE).

Development Zones National-level development zones can be divided into economic and techno-
logical development zones, high-tech industrial development zones, and special customs supervision
zones. Development zones are set up by the state in a top-down manner and are governed by an
administrative committee that decides over land lease and business registration, investment ap-
provals, and preferential treatment of firms active in the zone. Zones focus on priority areas but
are typically diversified, as it is common for one zone to host multiple specialized industrial parks.
Economic and technology development zones typically concentrate on attracting FDI and gener-
ating spillovers into the local economy. They aim at providing the right incentives to scale up
production and catapult competitive firms into export markets. As they are industry-agnostic,
they are of less importance for industrial policy, which aligns with the fact that they are supervised
by the Ministry of Commerce. High-tech industrial development zones are different from this. They
act as the main institutional platform to facilitate industry-research-university collaboration and
the commercialization of scientific innovation. They often locate next to a major university, and
high-tech development zones host around 80% of China’s national key laboratories (MIIT, 2024).
They are supervised by the MIIT, which also makes them a more obvious subject of industrial
policy. The distinction between the different types of development zones, however, is increasingly
blurry. Many economic and technological development zones also feature R&D facilities and pro-
mote collaboration between firms and local universities instead of merely attracting investment
projects and promoting export.

Industry Clusters In contrast to development zones, industry clusters typically emerge organ-
ically through bottom-up agglomeration among firms in the same industry and are certified as
clusters ex post. They often map directly into formulated industrial policy priorities, or comple-
ment S&T and firm-based policies. As of 2024, official sources count 555 certified industry clusters
at the national level, divided into four categories based on priority areas. Clusters in each category
are supervised by the agency under which the respective industrial policy priority was promoted.
For instance, 66 out of the 555 industry clusters are strategic emerging industry clusters, and they
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are supervised by the NDRC. Advanced manufacturing industry clusters are supervised by the
MIIT. A first batch of 45 was released in 2022 and a second batch in 2024, adding another 35.
Innovation industry clusters are under the supervision of the MOST and currently reach a count
of 109. The rest of the 300 are special SME clusters which are, again, supervised by the MIIT.
SME clusters are particularly noteworthy as they connect to China’s multi-tiered firm development
system. According to the official guidelines, SME clusters must be geographically centered around
either a single-item manufacturing champion, a little giant firm or contain at least ten specialized
or innovative SMEs. Local government support these clusters by providing hard and digital infras-
tructure and hosting industry-specific public services platforms that match buyers with suppliers,
producers with distributors etc.

City Clusters At a more macro level, zones and clusters merge into larger and more diversified
city clusters. City clusters (3Ti##) were first mentioned as part of the Urban Development Plan
in 2006, but were only formalized as an implementation scheme of China’s industrial policy in
2016, after the 13th FYP further specified the creation of 19 city clusters across China (State
Council, 2016b), divided into several types based on their size. At the top of the hierarchy are
China’s "world-class” (5L4}) city clusters, i.e. the Beijing-Tianjin-Hebei area dubbed ”Jing-Jin-
Ji”, the Yangtze River Delta, the Guangdong-Hong Kong-Macao Greater Bay Area. With the
increasing importance of Xi Jinping’s "common prosperity” since the 14th FYP, city clusters in
China’s central and Western provinces, the Chengdu-Chongqing region and the Yangtze Middle
Reaches were elevated to the status of "new growth poles” for high quality development. City
clusters feature more than one particular industry, although the NDRC has certified several city
clusters with SEI industry cluster status for particular sectors. More important is their role in
inter-regional coordination, specifically in the government’s objective to achieve a country-wide
division of labor. Western regions are crucial for the sourcing of raw materials. Central regions
have become the target of low-end manufacturing investment, while technological upgrading is
turning China’s coastal provinces into the drivers of frontier innovation, which at the same time,
act as springboard to world markets. City clusters function like nodes in a domestic system of
complementary production-related activities, and an important aspect of macro-level industrial
policy is the greasing of the wheels of this system.

5 Case Studies

Our framework has shown how China’s industrial policies aim to accelerate the flow of tech-
nologies from scientific advances, to incubation, and to economy-wide adoption and diffusion. We
have highlighted how implementation schemes are used to channel state-controlled resources into
linkages between entities operating within industrial ecosystems, including universities, research
institutes, SMEs and lead firms, and how place-based policies coordinate investment into support-
ing infrastructure. We now turn to three case studies that each illustrate how a specific aspect
of this system works in practice. The case of electric vehicles demonstrates the logic behind the
promotion of an emerging industry. The case of textiles and apparel shows how a traditional,
labor-intensive industry is incentivized to upgrade. Finally, the case of advanced semiconductors
illustrates China’s strategy in breaking through technology chokepoints.
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5.1 Electric Vehicles

The EV industry represents perhaps the most prominent case of China’s industrial policy, and il-
lustrates the logic behind the focus on emerging high-end industries, in particularly the leapfrogging
aspect: despite decades of technology-transfer policy, Chinese automotive firms did not manage to
catch up with foreign producers in traditional internal combustion engine technology. At the same
time, by the mid-2000s China had a comparative advantage in lithium-ion batteries and automotive
components. Because there were few international competitors in global EV markets, the chances
for successful leapfrogging were deemed high. The EV industry also demonstrates the kinds of
implementation schemes that the government used to develop the industry. The MIIT selected
competitive firms in upstream industries through the multi=tiered firm development system in
order to foster the broader EV industrial ecosystem. Supply-side support was combined with a
range of demand-side policies and the provision of industry-specific public inputs. Finally, as the
EV industry emerged as a leading industry after 2020, industrial policy in the field became aligned
with the strategy of “forging long boards.” Policy attention placed renewed emphasis on support for
R&D in core technologies such as lithium-ion batteries, while also highlighting the importance of
inter-industry synergies, for example with the electricity sector through vehicle-to-grid integration.
To further boost the international competitiveness of the EV industry, the central government cer-
tified regional industrial clusters specializing in EV production, as well as related and supporting
industries.

To understand the logic behind the choice of the EV industry as an industrial policy priority,
it is important to consider the historical thought process. Considerations of fostering a domestic
EV industry floated around policy circles already around the turn of the millennium but were
justified as contributing to China’s energy security rather than as providing an opportunity to
leapfrog. China’s dependency on oil imports became a concern when its manufacturing sector
started to grow during the late 1990s. The 10th Five-Year-Plan (2001-2005) identifies oil shortages
and environmental pollution as one of six major economic and societal problems. New energy
technologies could be leveraged to mitigate these problems (State Council, 2001). The same year,
the MOST introduced the Major Science and Technology Special Project for Electric Vehicles under
the 863 program, which targets technology subfields relevant for EVs, such as batteries and electric
control systems (MOST], 2001).

Simultaneously, Chinese policymakers became increasingly disenchanted with the joint-venture
model, in which foreign firms could gain access to the Chinese market in return for technology
transfer to a Chinese partner. The market-for-technology model has been the norm since the
1980s in many heavy industries, but failed to deliver the desired results in the automotive industry.
China’s domestic automobile market continued to be dominated by foreign producers from the U.S.,
Germany, and Japan, and the internationalization of Chinese automotive firms remained limited.
Chinese brands such as Geely and Chery were able to break into developing country markets,
but never managed to produce traditional internal combustion engines at a world-class level. At
times, Chinese firms also faced significant intellectual property rights barriers, as was exemplified
by Chery’s feud with GM China in 20035, and Shuanghuan Automobile’s dispute with BMW. In
response, Chinese policy commentators were rethinking how foreign technology should be adopted.

"The story can be retrieved: https://www.bloomberg.com/news/articles/2005-02-06 /did-spark-spark-a-
copycat?embedded-checkout=true
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Figure 4: Revealed Comparative Advantage of China in Lithium-Ion Batteries
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An influential report, commissioned by the MOST and written by Feng and Lu (2005) from Beijing
University’s School of Government, criticized the reliance on FDI in the automotive industry and,
specifically, the belief that technology embedded in the products by foreign producers would simply
spillover regardless of China’s own ability to innovate. The report became influential in shifting the
policy trajectory towards a stronger emphasis on "indigenous innovation” (Chen and Naughton,
2016).

Energy concerns and the failure of the market-for-technology model coincided with the fact that
China had made significant headway in technologies related to the EV industry. Batteries represent
roughly 30% of the total cost of an EV, and China was able to gain a significant global market
share in lithium-ion batteries already in the early 2000s. Initially, companies such as BYD and ATL
(from which China’s leading battery firm CATL emerged in 2011) produced batteries for consumer
electronics. BYD secured a deal with Panasonic, Phillips and Motorala, while ATL first produced
batteries for MP3 players and later supplied the battery for the Apple iPhone. By 2010, China had
a share of lithium-ion battery exports in world exports of 32.67% while continuously maintaining
a revealed comparative advantage (Figure H) And while the market for technology model didn’t
bring the desired success in the quality of internal combustion engine, FDI from foreign automotive
OEMs led to the formation of domestic industry clusters that fostered a competitive supplier
base. When foreign OEMs entered the Chinese market, they often demanded their most important
Tier 1 suppliers to go global as a precondition for being considered for a new part (Sturgeon and
Florida, 2004). Increasingly, however, the foreign Tier 1 suppliers started to source their parts from
Chinese Tier 2 suppliers. Yet, the opportunity to upgrade from Tier 2 supplier to Tier 1 supplier
mainly stemmed from the demand of Chinese OEMs rather than foreign firms. In 2006, foreign car
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producers sourced on average 15.4% of their parts from Chinese suppliers, compared to 60.8% for
Chinese OEMs ([Van Biesebroeck and Zhang, 2026).

When the government shifted indigenous innovation to the forefront of policymaking in 2006,
EVs were increasingly recognized as a potential pillar of future competitiveness. The State Coun-
cil’s 2009 Automotive Industry Adjustment and Revitalization Plan, launched in response to the
great financial crisis one year earlier, explicitly identifies NEVs as a "potential source of novel com-
petitive advantages” (State Council, 2009). In 2010, the SEI initiative includes NEVs as one of
seven industries in which China could leapfrog to claim "the commanding heights” in international
competition. Since EVs are final goods the demand would come from individual consumer rather
than from producers.

Demand stimulus proceeded in roughly two phases. Between 2009 and 2015, the central govern-
ment rolled out several city-level subsidy programs which included both demand stimulus through
public procurement, and purchase subsidies for individual consumers. Government procurement
programs included the 710 cities, 1000 vehicles” launched in 2009 in which 10 selected munici-
palities would electrify their public bus and taxi fleet. (MOST et all, 2009). Purchase subsidies
were piloted in 2009 in several larger cities in which central government hands out subsidies to
the manufacturers that pass them onto the consumer as price reductions. From 2013 the purchase
subsidies were standardized and rolled out throughout the entire country. Both initiatives yielded
underwhelming results. The 710 cities, 1000 vehicles” failed to deliver the expected results as no
city met the targeted number of electric vehicles on its streets, while the purchase subsidies in par-
ticular became a source of debate, after subsidy fraud (Jw#h) started to attract media attentiond.
As a result the government de-emphasized purchase subsidies from 2016 onward.

A second phase began in 2016 when the government shifted to combining demand-side policies
with industry-specific public inputs, as well as widespread supply-side support for crucial players
within the EV industrial ecosystem. A plan from October 2015 stipulated the construction of
charging stations "moderately ahead of demand” across regions in China (NDRC et al), 2015),
and set a quantitative target of an additional 12,000 central charging and battery swap stations
throughout the country by 2020, with a geographic focus on regions where demand is expected
to be highest. The roll out of charging stations was combined with a campaign of license plate
restrictions for traditional ICE vehicles. This typically included the auction off of a license plate
for traditional ICE vehicles at a significant price, which in some cities could reach the price of the
vehicle itself. As new energy vehicles would be exempted from this, the incentives to shift towards
EVs were substantial. As a policy tool to mitigate urban air pollution and traffic congestion in the
late 2000s, it developed into a dedicated tool to boost sales of electric vehicles from 2016 onward,
rolled out nationwide by 2018 (MPS, 2017). On the supply side, the government actively supported
the formation of the domestic EV industrial ecosystem. In July 2018, the government of Shanghai
— a city under the direct control of the central government — signed an agreement with Tesla to
build a Giga factory at the outskirts of the Eastern part of the city. The company soon benefited

5Some companies would sell cars without a battery (or low-quality standards) to affiliated companies to cash
in subsidies, a practice known as ”vehicle without battery” (% J5Hi). Others would write fake documents for
procurement, vehicle production and sales, original invoices and records to obtain the subsidies, a practice known as
“brand without vehicle” (i Jt%). Some would sell large batches of vehicles to affiliated companies which would
never use them, cashing in subsidies in the process, a practice known as "idle vehicle” (ZE4Hi[H#). (see, for instance:
https://paper.people.com.cn/zgcsb/html/2016-09/19/content 1714534 .htm)
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from preferential treatment, i.e. tax reductions, subsidized land and favorable loans. On the one
hand, the idea was to use the branding power an American company could bring to boost EV
demand at a general level, similar to how Apple’s iPhone drove demand for smart phones in the
early 2010s (McGee, 2025). On the other hand, the entry of Tesla would put competitive pressures
on China’s nascent EV industry, thus inciting Chinese EV firms to boost their productive efficiency.
This strategy which became widely known as ”catfish effect” (it %{). A precondition for market
entry were local content requirements that facilitated EV supply base around the city of Shanghai.
Since suppliers can serve several OEMs at the same time, Tesla’s market entry contributed to
industry-wide spillovers (Van Biesebroeck and Zhang, 2026). In parallel to Tesla’s market entry,
major domestic firms along the EV value chain entered China’s multi-tiered firm development
system: In 2017, today’s largest lithium extraction and processing firm, Ganfeng Lithium, entered
the very first batch of single-item manufacturing champions. CATL was selected into the third batch
in 2019, and StarCharge and TELD, China’s largest EV charging infrastructure firms entered the
fifth batch in 2021. To assess the individual effects of these policies remains out of scope for this
paper, but the EV market grew rapidly from 2020 onward. According to data from the China
Association of Automobile Manufacturers, sales of new energy vehicles grew from 1.1 million units
in 2020 to 13.88 million units in 2024 (CAAM, 2026).

As the EV industry gained in competitiveness, central agencies also integrated EV industrial
policy into the goal to forge long boards. The NEV Industrial Development Plan (2021 - 2035)
emphasizes the completion of the industrial ecosystem, improving linkages between producers, sup-
pliers, energy infrastructure and related services, and promoting cross-industry spillovers such as
vehicle-to-grid integration and intelligent connected vehicles. R&D activities should concentrate
on vehicle connectivity and the further advancements of power battery technology. Besides, cluster
policy reflected the aim to solidify the competitiveness of the bourgeourning EV industry. The
city of Ningde, headquarter of CATL, was designated as advanced manufacturing industry cluster
for power batteries in 2022. The Shanghai, the Guangdong-Hong Kong Greater Bay, and the Jing-
Jin-Ji city clusters were certified with EV industry cluster status by the NDRC in 2022 and 2023.
Several SME clusters were certified, including one for EV components in Liuzhou, one for EV drive
systems in Chongging, one for EV power systems in Tianjin, one for EV electric power equipment
in Changzhou, one for EV power batteries in Jingmen, and two for EV smart connectivity in Sihui
and Wuhan. As BYD increasingly ventured into overseas markets, it was certified with single-item
manufacturing champion status in 2023.

5.2 Textiles and Apparel

The textile and apparel (T&A) industry has been a pillar industry of the Chinese economy
during the first two decades of China’s reform and open era, but rising wages and land scarcity
have eroded the factor advantage on which its success was based. Within our framework, the case for
T&A illustrates the Chinese approach to upgrading a traditional, labor-intensive industry through
emerging high-end technologies. One particular aspect of this upgrading has been the adoption of
environmental protection technologies. T&A manufacturing is notorious for its pollution stemming
from high water consumption, chemicals, and microfibers. In line with the goals stipulated by
MiC2025, Chinese local governments have pressured firms in the industry into introducing energy-
saving equipment into their production processes, and the gradient cultivation systems have become

26



a standard implementation scheme to achieve this. Another aspect focuses on the adoption of
automation tools and digital technologies, in which the T&A industry is so far a laggard.

To illustrate the thought process behind the current approach to industrial policy in the T&A
industry, it is worth reviewing how the textile industry became a pillar industry of the Chinese econ-
omy. Its early stage development is closely related to two institutional development implemented
during the 1980s. First, a new type of collectively-owned enterprise emerged that became known
as township- and village enterprise (TVE). TVEs were local collective firms under the control of
the township or village government that would specialize in labor-intensive production, a direct
outgrowth of the commune system of the Mao era. Second, the government started to build special
economic zones in coastal areas to attract foreign direct investment, during the 1980s mainly from
overseas Chinese diasporas in labor-intensive industries, in particular T&A. TVEs in the hinterland
of the special economic zones became integrated into global export processing trade. At the time,
TVEs remained in low-value added tasks such as cutting, making, and trimming, but the T&A
industry evolved into a pillar industry of the Chinese economy. According to the third industrial
census of 1995, T&A manufacturing exports accounted for 85.1% of total TVE exports, and 22.5%
of total Chinese exports (Fu and Balasubramanyam, 2003).

During the 1990s, a wave of newly founded private firms began expanding into additional
segments of the T& A value chain. Some of these firms such as Luthai Textile or Weigiao Pioneering
emerged out of TVEs that were privatized as part of market-oriented reforms after 1994, often
through the sales of control rights to managers and employees (Che and Qian, 1998). Others
such as Texhong Textile and Hengli Group were founded as start-ups by a new class of private
entrepreneurs. Many of the newly founded firms started to move beyond the cut-make-trim model
of the 1980s to become original equipment manufacturers, integrating backward linkages into their
operations. They sourced raw materials and produced the fabric of the garment by themselves,
which resulted in the formation of a sophisticated industrial base.

The structural change that transformed the Chinese economy during the 1990s brought the T&A
industry into the discussions about the appropriate treatment of labor-intensive manufacturing.
Having reached a peak in 1997, China’s RCA in apparel and accessories began to decline during
the early 2000s when FDI related to more capital-intensive industries flowed into the country, and
China’s coastal areas experienced rises in wages and land prices. The decline in the RCA does
not so much reflect a slump in T&A exports in absolute terms, but rather the shift of the Chinese
economy towards more capital-intensive industries. The total export value of Chinese T&A rose
from US$5.27 billion in 1997 to US$12.3 billion in 2005, while the share of T&A in Chinese exports
fell from 23.89% to 13.2% over the same period. After the mid-2000s, policy communication
also started to raise concerns about the high degree of pollution and low technical efficiency of
T&A firms, especially in the dyeing and finishing segment. In 2005 the NDRC released its first
Industrial Restructuring Catalogue which divides production equipment into three treatment types
“encouraged”, "restricted”, and “outdated”. Local governments often threatened closure in order
to pressure firms with outdated capacity to relocate to inland regions or low-wage countries (Lei,
2023). Relocating low-end manufacturing to areas with lower cost of labor and land would allow
the T&A industry to remain competitive, while China’s Eastern provinces refocus on emerging
high-tech industries.

Following the policy shift of the early 2010s (see Section 4.1.1), the government started to
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Figure 5: Revealed Comparative Advantage of China in Textile and Apparel
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view emerging industries and traditional industries as complements rather than substitutes. Next
to relocation or exit, firms in labor-intensive manufacturing were given the additional option of
technological upgrading. MiC2025 stipulates the adoption of intelligent equipment in the textile
industry, as well as the greening of printing and dyeing in particular (State Council, 2016a). A
dedicated plan on the implementation of MiC2025 in the textile industry released by the MIIT illus-
trates the thinking behind intentionally using emerging industry technologies to upgrade traditional
industries. The plan mentions the following emerging industries with potential application in T&A
manufacturing: New materials, environmental and energy-saving equipment, new-generation ICT,
and advanced manufacturing equipment. New materials should introduce new types of chemical
fibers into the textile supply chain, which facilitates product upgrading by enabling the design of
new varieties for consumers, but also by diversifying away from consumer products to textiles used
in the aerospace, the medicine, and the defense sector. Environmental protection and energy-saving
equipment should reduce the ecological footprint of textile firms. For instance, water-saving and
wastewater recycling equipment should lower water use in the printing and dyeing segment, which
is notorious for its high water consumption and pollution. The potential for intelligent manufac-
turing should come from adopting automation systems such as digital weaving and robotic sewing
systems, but also specialized equipment that increases technical precision and has the potential
to accelerates production cycles. New-generation ICT includes predictive algorithms to forecast
failures and minimize machine downtime and to allow connectivity between different segments of
the value chain. The use of digital technologies also integrates with energy- and resource-saving
equipment when digital solutions are used to optimize pollution controls. Al also enables "smart
flexibility” which allows firms to reconcile mass production with customization. Since in apparel
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manufacturing demand increasingly shifts toward personalized products, this can be a competi-
tive advantage in global markets. Through the application of emerging industry technologies, the
manufacturing of T&A shifts from low value-added to high value-added. The T&A industry in
turn — which in 2016 still accounted for 10.99% of Chinese exports — provides a market for firms in
emerging industries.

The option of technological upgrading came at a time when China’s T&A industry started to face
international competition. From 2014, the China’s share in global T& A exports began to decline in
addition to an already declining RCA, a sign that the industry was losing its relative competitiveness.
Yet, at an absolute level China continued to retain a significant RCA in the industry. Partial
relocation of low-end production to emerging economies like Cambodia, Vietnam, and Bangladesh,
did not substantially undermine China’s dominant position (Hanson, 2020). According to a 2017
survey on light manufacturing firms, only 10.4% reported relocating to be one of the strategies of
coping with higher labor and input costs, while 72.7% reported technological upgrading, although
T&A firms were more likely to consider relocating than firms in other industries (Wu et al., 2019).

China’s multi-tiered development systems became an important vehicle for supporting firms that
were successfully upgrading. An implementation plan released by the MIIT in 2022 explicitly labels
China’s multi-tiered development system for SMEs and manufacturing champions, and for green and
intelligent manufacturing as a mechanism for transforming and upgrading the T&A industry (MIIT]
et al), 2023). Although the single-item manufacturing champions are typically part of emerging
industries, a few of the largest Chinese T& A firms made it into the early batches, including Weiqiao
Textile, Huafu Fashion and Lutai Textile in textile fabrication, as well as Shandong Ruyi and
Jiangsu Yangguang in apparel manufacturing. With a few exceptions, by 2020 almost all of the
large T&A firms had received green manufacturing certification, either for a particular plant or, in
the case of some of the vertically integrated apparel manufacturers, for greening their supply chain.
The case is different altogether for intelligent manufacturing. Despite intentions of technological
upgrading, China’s T&A industry has been a slow adopter of robotics compared to more capital-
intensive industries. Only a handful of China’s large T& A firms were still able to enter the intelligent
manufacturing gradient system, among them Esquel, Bosideng, Weigiao Textile, and Shandong
Ruyi. The Hangzhou Bay and the area that connects Suzhou, Nantong, and Wuxi were also
selected as advanced manufacturing clusters.

5.3 Advanced Semiconductors

Due to its central role in the U.S. strategy to contain China’s technological progress, China’s
industrial policy in advanced semiconductors has become emblematic of the country’s policy to
achieve breakthroughs in technology chokepoints. Within our framework, the semiconductor case
reveals the logic behind China’s new-type whole-of-nation approach to innovation, in which the state
pools national resources and directs them toward strategically important segments of supply chains.
The whole-of-nation approach also illustrates how S&T policies interlock with firm-based policies.
Since 2024, the cornerstone of China’s semiconductor strategy has resembled a national-level chain
leader system, in which Vice Prime Minister Ding Xuexiang, together with the semiconductor team
at the NDRC, acts as the chain leader, and high-tech conglomerate Huawei acts as the chain owner.
The NDRC identifies technological chokepoints and coordinates the allocation of resources, while
Huawei draws in relevant players along the supply chain to carry out related R&D in partnership
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with public research institutions. Some of the firms participating in the Huawei-led consortium
were selected as single-item manufacturing champions.

Although China has long sought to develop a domestic semiconductor industry, efforts have
been complicated by dependence on foreign know-how and intermediate inputs, as well as by the
breakneck pace of innovation in an industry that is defined by a high degree of global division
of labor. During the 1990s, government attempts to set up competitive production lines through
public-private partnerships with state-owned chip manufacturer Huahong failed due to bureaucratic
hurdles and the lack of innovation from Chinese design firms. The foundations of the industry were
laid in the early 2000s, when many of today’s major Chinese semiconductor firms were founded.
For example, China’s largest semiconductor manufacturing firm, the Semiconductor Manufacturing
International Corporation (SMIC), was founded in 2000 by Richard Chang, a Taiwanese-American
who previously worked for Texas Instruments and TSMC. SMIC had early success in attracting
capital, including a $630 million investment in 2003 from, among others, Walden International,
Temasek, and a Singapore consortium led by Vertex Management, and was listed on the New
York Stock Exchange in 2004. Alongside SMIC, new chip design firms were established, including
Spreadtrum (today’s Unisoc) in 2001 and Huawei’s design arm HiSilicon in 2004, to name only a
few. During the 2000s, China also carved out a significant global market share in semiconductor
assembly and testing, the final and most labor-intensive segment of the semiconductor value chain.
However, despite these initial advances, progress in higher value-added segments remained limited.
In semiconductor design and manufacturing, Chinese start-ups faced a steep uphill battle against
foreign incumbents. For instance, in a feud with Taiwan’s main chip manufacturing firm TSMC
over alleged IP theft, SMIC had to pay $375 million and cross-license patents. The picture appeared
even more grim in chip design. The limited scale of Chinese design start-ups meant that IC design
firms had to put up with price wars launched by foreign rivals. According to a Caixin report from
that time, Taiwanese companies often pushed down prices when taking notice of their Chinese
competitors, in some cases to a point below the marginal cost of the mainland firm (Lao Yao,
2011). Chinese firms entered into a few joint-venture agreements with foreign firms, but investment
activities clustered in a few cities (Wuxi, Shanghai, and Suzhou), where foreign partners brought
their familiar suppliers from abroad. Chinese workers remained in low-skilled tasks, and no notable
spillovers to Chinese start-ups materialized. No industry-wide requirements for joint ventures were
imposed on FDI activities. (Tan, 2021). A likely explanation is that, contrary to the automotive
industry, foreign chip companies used China as a production hub for semiconductors but not as a
final goods market. This meant that the government was unable to use the Chinese market as a
bargaining tool to demand technology transfer from foreign firms (Minnich, 2023).

The underwhelming progress gave impetus to a more comprehensive industrial ecosystem ap-
proach, in which the central government increasingly viewed centralized coordination as vital to the
industry’s development. This marks the current chapter of China’s industrial policy in the indus-
try. Semiconductors were part of "New Generation ICT” when the strategic emerging industries
initiative was launched, a dedicated plan came in 2011, and another one followed in 2014. MiC2025
also integrates the advanced IC industry into the top ten priority sectors, the high priority of the
industry is perhaps best exemplified by the establishment of a National IC Industry Leading Small
Group led by then Vice Prime Minister Ma Kai. A watershed came in 2014, when the National
Integrated Circuit Industry Investment Fund, dubbed the "Big Fund”, was set up under the MIIT
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with a fundraising target of US$21.8 billion. The Big Fund provides equity investment to selected
firms with the goal of coordinating capital allocation across the Chinese chip value chain and has
been key to China’s industrial policy in the sector. While local state equity funds came to play a
major role in covering the fixed costs of Chinese EV manufacturers, the scale and centralized na-
ture of the Big Fund render it unique among the central government’s industrial policy instruments.
The Big Fund also partially functioned as a signaling tool. Sub-national governments followed up
with their own funding initiatives to support local projects, some of them in partnership with the
Big Fund, and others by setting up separate IC-related funds.

The Big Fund proceeded in five-year phases. The first phase (2014-2019) focused on expanding
the scale of China’s semiconductor foundries and marked China’s entry into memory chips, but it
did not yet prioritize self-reliance in manufacturing equipment and materials. Based on data from
WIND, funding mainly flowed to established players such as SMIC and Huahong (Ouyang and Tang],
2019). Tsinghua Unigroup, a state-owned commercial offshoot of Tsinghua University with several
subsidiaries along the semiconductor value chain, acted as a strategic coordinator of the ecosystem,
and its CEO Zhao Guowei became one of the members of the National IC Leading Small Group.
Packaging firm JCET and chip designer Spreadtrum (acquired in 2013 by Tsinghua Unigroup) also
received substantial equity injections, and both were selected in 2017 as part of the first batch of
single-item manufacturing champions. Equipment manufacturers AMEC and Naura were among
the beneficiaries as well, but together received only about 2% of total funding. Another 19.33% of
the Big Fund’s investment went into NAND memory chip producer Yangtze Memory Technology,
which the Fund set up in 2016 in collaboration with the Hubei provincial government and Tsinghua
Unigroup. Yangtze Memory later turned into one of the first phase’s success stories. Phase II of
the fund, starting in 2019, coincided with the intensification of the U.S.-China technology rivalry
and therefore focused much more on creating an industrial ecosystem. SMIC, Yangtze Memory,
and Changxin Memory, a major DRAM manufacturer, received the bulk of investment, but the
fund also allocated a considerable amount of funds to semiconductor materials. In addition, the
Big Fund started to invest in many design start-ups, about half of which entered the fifth batch of
little giant firms in 20235. By 2020, however, many of the investments conducted through the Big
Fund were riddled with stories of corruption and misappropriation of funds. Tsinghua Unigroup
itself, hailed as the hope of China’s design efforts, defaulted on US$198 million in bonds, reducing
its credit rating from AA to BBB overnight. The company filed for bankruptcy reorganization in
2021. In May 2025, CEO Zhao Weiguo was convicted and given a de facto life sentence on charges
of corruption. In addition, high-level personnel of the Big Fund were charged with corruption,
including the former CEO and chairman of the Big Fund’s management company, Sino IC.

Following the corruption scandals associated with the Big Fund, the downfall of Tsinghua Un-
igroup, and the increased impatience in Beijing in the aftermath of the 2022 U.S. export controls,
the government adjusted its strategy. The evidence for the post-2022 period remains limited, and
the Chinese government has reportedly been careful in publishing information on its semiconductor
strategy. Yet a careful reading of Chinese and foreign sources suggests that the Chinese leadership
has shifted from using the Big Fund as a central coordinating tool to selecting a smaller group of
national champions, most notably Huawei, that would concentrate resources into a narrow set of
critical linkages. The new approach represents a national version of the chain leader system (see

"These include BIWIN, Smartsens, Geehy, Saimcore, Ingenic, and Chipown.
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Section 4.2.2), in which Vice Prime Minister Ding Xuexiang, together with the semiconductor team
at the NDRC, acts as the chain leader, and Huawei acts as the chain ownerE. Huawei leverages the
capabilities of its IC design subsidiary HiSilicon and coordinates the allocation of available funds
through its investment firm Hubble Technology, a mini Big Fund aligned with Huawei’s internal
roadmap (Groenewegen-Lau, 2024). To what extent the MIIT-supervised Big Fund will align with
the NDRC-led effort is unclear, but despite the bureaucratic competition between the two agencies,
it will likely complement investment efforts made by Huawei itself ([Triold, 2026). Huawei is also
central to leading innovation consortia that tackle problems in critical linkages. The most criti-
cal one is EUV lithography technology, without which the fabrication of logic semiconductors at
below 5-nanometer processes is at present impossible, and to which China is blocked from access
by the U.S.-led export regime. By 2025, the innovation consortium leading the effort to assemble
a functioning and commercializable EUV machine included, alongside chain owner Huawei, SMIC,
lithography machine start-up SiCarrier, equipment manufacturers AMEC and Naura, and likely
four SOEs from China’s military industrial complex. AMEC and Naura were selected as single-
item manufacturing champions in 2020 and 2023, respectively, for a 28-7 nm etching system and
the ELEDE Series high-density plasma etching machine. Central to the work of the consortium is
collaboration with the Changchun Institute for Optics, Fine Mechanics and Physics, one of China’s
major defense-related research institutes (RAND Corporation, 2026), and with which Huawei pub-
lished patents on an EUV light source, a crucial part of an EUV lithography machine. The institute
hosts six national key laboratories, and among the 30 start-ups that emerged out of the research,
nine of which have become little giant firms and three manufacturing champions. Huawei invested
in suppliers of photoresists, specialty gases, and substrates, and announced plans to build a fully
functioning advanced logic chip production line at its Shenzhen-based fab Pengxinwei, using 100%
domestically produced equipment. It is worth noting that the growing centrality of Huawei as
a chain owner has reportedly caused unease among competitors, notably SMIC. SMIC has more
capacity to produce older-generation chips with its 7 nm process but is obliged to allocate some of
that capacity to manufacture Huawei’s smartphone chips.

6 Conclusion and Directions for Further Research

In this contribution, we proposed a schematic framework for conceptualizing the design of
China’s industrial policies. Based on an extensive qualitative policy review using Chinese-language
sources, the framework illustrates how state support is intended to foster technology linkages across
different industry types, including emerging industries, future industries, and traditional industries.
Implementation schemes grant favored firms preferential access to state-controlled production fac-
tors, such as land, capital, skills, data, energy, and raw materials, but increasingly aim to encourage
collaboration among entities within industrial ecosystems, including between SMEs and lead firms,
firms and R&D institutes, domestic firms and overseas partners, and other actors.

The shift from industrial policy instruments focused on factor allocation toward the functional

8There is, to the best of our knowledge, no comprehensive public register of selected chain owners, but Chinese
media outlets often informally refer to Huawei as a chain owner, which matches the reading of the situation more
generally.

9This information comes from [Triolg (R026) and is, as the author admits, an educated guess rather than verified
by Chinese sources.
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embedding of relevant entities within industrial chains, innovation consortia, and clusters has im-
portant implications for further research. Current analyses of China’s industrial policy often focus
on a narrow set of financial incentives (Branstetter et al), 2023), while leaving out more intangi-
ble forms of support associated with the state-guided formation of industrial ecosystems, as well
as firm-level government certification. Besides, publicly available databases such as Global Trade
Alert (Global Trade Alert, 2026), which seek to quantify industrial policy support at the global
level, apply uniform methods across geographies. While this ensures comparability, it risks over-
looking important qualitative differences between jurisdictions in the internal logic of industrial
policies and the institutional context in which they are implemented. Some recent contributions
have provided a more granular analysis of China’s industrial policies instruments through textual
analysis (Fang et all, 2025). In the future, researchers focusing on industrial policy need to advance
further on this front by quantifying more intangible instruments, such as the government curation
of innovation consortia, the effects of certification schemes, and the official designation of favored
firms as anchor firms in industry clusters. Failing to capture these forms of state support risks
underestimating the extent of state intervention in China and thereby biasing assessments of its
effectiveness.

Besides its methodological implications, our analysis raises a set of interesting research questions.
A first, and probably the most policy-relevant, question is to what extent—and why—China’s
attempt to foster competitive suppliers of high-tech goods in priority industries has succeeded.
Given the current fragmentation of the global trading system, the relevance of this question is of
more universal interest: when domestic buyers rely on sourcing high-tech inputs from geopolitical
rivals, or from countries subject to the influence of a geopolitical rival, they face the risk of severe
disruptions to their operations. Dual sourcing through a domestic alternative can mitigate this risk,
but the relevant technology may not be available, or domestic suppliers may simply not be cost-
competitive. A case for industrial policy emerges in industries where disruptions not only harm
individual firms but also generate national security externalities, that is, where they affect the
geopolitical bargaining power of the entire nation. Because this bargaining power is not reflected
in market prices, buyers naturally underinvest in mitigating such risks (Kooi, 2025). Government
intervention may help strengthen the domestic supply base and support the development of viable
substitutes. China provides an opportunity to empirically assess this form of industrial policy.

While our contribution focused primarily on the internal logic of national-level industrial poli-
cies, further research is also needed on the trade-off between the centralization of industrial policy
and local implementation. There is general agreement that China under Xi Jinping has experienced
a strong trend toward political tightening (Shambaugh, 2021; Cho, 2025). The underlying mech-
anisms are diverse and include the anti-corruption campaign, the fusion of Xi Jinping Thought
with the law, and reforms to cadre evaluation systems. This tightening has led to a significant
increase in the pass-through of industrial policy priorities from the center to localities. One side
effect is that localities have become more willing to defy their local comparative advantage in favor
of pursuing sectoral priorities promoted by the center (Fang et all, 2025). This also implies that
industrial structures across regions become more similar and that, as a result, localities compete
with one another in the same industries rather than contributing to a domestic division of labor.
The outcome can be uncontrolled capacity expansion and domestic price wars launched by industry
leaders, a phenomenon visible in many emerging industries in China and described by the Chinese
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government as “involutionary competition” (¥ 354+). How governments can conduct industrial
policy while minimizing regional protectionism remains an open and intriguing question.
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