


What tools has China historically employed to improve its semiconductor sup-
ply chain competitiveness and self-sufficiency—and what are the prospects for 
its future success? So far, China has a mixed record on policy design and ex-
ecution. But, as in other sectors, it can be expected to sustain great losses over 
time as it continues adjusting its approach.

• • •

In 2021, China’s national market for semiconductors was the larg-
est in the world at $192.5 billion in sales or nearly 35 percent of the 
global total.1 After decades of generous state support, capital stock 
in China’s semiconductor industry has mushroomed, but the value 
of production by companies headquartered there is still only about 
6.6  percent of consumption, and indigenous firms lag in many key 
segments of the market.2 China’s dependence on imported semicon-
ductors, and the technologies and inputs to manufacture them, there-
fore, remains acute.3 In addition, profitability has been elusive because 
of inefficiency, corruption, predatory pricing, and the cost of foreign 
 licenses. While China’s policy makers have redoubled their efforts to 
modernize the country’s technology base, cultivate self-sufficiency, and 
improve the security of its supply chains, intensifying US countermea-
sures cloud their prospects for success and may thwart their plans for 
years to come.
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Industry Origins in Techno-Nationalism

A defiant strain of techno-nationalism animates China’s industrial pol-
icy on semiconductors.4 Across the nineteenth and twentieth centuries, 
technological inferiority left China prone to repeated foreign aggression 
and invasion. Some in China draw parallels between that “century of 
humiliation” and the frustrated ambitions that their country purport-
edly suffers today at the hands of US power. Under General Secretary 
Xi Jinping, a “never again” mentality has grown more prominent, and 
those who share it dream of turning the tables on any who would try—
for example, through export controls—to contain China, keep it down, 
or “strangle” (卡脖子) it. For Xi, the stakes are high. He has person-
ally cited China’s ostensible capacity to innovate, achieve technological 
breakthroughs, and recenter the world economy around itself as proof 
that his signature “new type whole-nation” (新型举国体制) socialism is 
superior to competing ideological systems.5 

China’s government first incorporated semiconductors into state 
planning and industrial policy in 1956, and for a short while, China 
counted itself at the forefront of East Asia in this emerging technology. 
It created its first integrated circuit in 1965, seven years after the United 
States. By the 1970s, however, China had fallen far behind some of its 
neighbors, and it has struggled to catch up ever since.

From 1990 to 2014, China’s government undertook a succession of 
state-led development projects that fell far short of their goals but none-
theless laid the foundations for today’s achievements.6 Step-by-step, it 
imported machinery, established joint ventures with foreign partners, 
sent students abroad to study and acquire industry experience, hired 
expatriate talent, courted foreign capital, and pursued foreign intel-
lectual property (IP) and trade secrets both legally and illicitly— all to 
facilitate technology transfer and build national champions. China’s 
accession to the World Trade Organization (WTO) in 2001, its enor-
mous and increasingly affluent consumer base, its centrality as a man-
ufacturing hub for the global electronics industry, expanding state 
incentives, and protectionist local procurement policies all accelerated 
its progress. Some of today’s leading firms—such as Huahong Group 
(comprising Hua Hong Semiconductor, HH Grace, and Shanghai 
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Huali) and Semiconductor Manufacturing International Corporation 
(SMIC)—were among the principal beneficiaries.7

But while China’s semiconductor industry advanced quickly in 
these decades, it failed to catch up to its foreign competitors—they 
moved faster, and each successive generation of technology involved 
higher barriers to entry. Apart from Huawei’s HiSilicon subsidiary, 
no domestic firms achieved breakthrough success as designers or man-
ufacturers for the commercial market. Similarly, China’s trade deficit 
in semiconductors widened because growing demand outpaced gains 
in domestic output. Frustrated, China’s government responded not by 
changing course but by intensifying its mercantilist promotion of im-
port substitution and national champions, as well as by its pursuit of 
foreign technology and know-how. 

Doubling Down after 2014

In 2014, the State Council released a Guideline for the Promotion of 
the Development of the National Integrated Circuit Industry, one of 
sixteen megaprojects envisioned by an earlier Medium- and Long-
Term Plan for Science and Technology (2006–2020; see table 8.1 for a 
timeline of the Guideline and other key national policies since 2014).8 
Like many industrial policy initiatives launched under Xi Jinping, the 
Guideline was a bold, campaign-style plan that mobilized resources 
on a grand scale and framed success as a test of discipline and will. Its 
goals included mastery of process nodes down to 16–14nm and the 
development of advanced indigenous players in assembly, packaging 
and testing, equipment, materials, and design segments. It proposed a 
national investment fund (“Big Fund”) to finance these plans, as well 
as favorable tax treatment and complementary venture capital, eq-
uity investment, and debt-financing tools. To accelerate the transfer of 
technology and skills, it recommended strengthening cooperation with 
foreign R&D institutions and “vigorously promoting” recruitment of 
overseas technical, managerial, and entrepreneurial teams, including 
via the Thousand Talents program.9 Fractal measures at the local and 
provincial levels followed.10
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Table 8.1. Timeline of Major National-Level Semiconductor Policies in China

YEAR POLICY DETAIL

2014 Guideline for the Promotion of 
the Development of the National 
Integrated Circuit Industry (the 
2014 Guideline), State Council

Marked the start of the current phase of semi-
conductor policy. 

Set initial targets, tax relief, direct financing, 
and equity capital through state-linked cen-
tral and regional investment funds. 

Established the National Integrated Circuit 
Industry Investment Fund I (Big Fund I), raising 
a total of ~$20 billion. 

In 2019, Big Fund was recapitalized as 
Big Fund II with ~$32 billion of registered 
capital. 

2015 Made in China 2025 (MiC 
2025), State Council

Focused attention on China’s goals for 
self-sufficiency. 

Set specific targets for attaining 40% self- 
sufficiency in China’s semiconductor con-
sumption by 2020 and 70% by 2025. 

Directed that China’s enterprises reach the 
“international first grade” by 2030 in process 
equipment at nodes of 90nm and below and 
in lithography equipment, including extreme 
ultraviolet (EUV).a

Targets proved unrealistic—has since exited 
official discourse. 

2015 Digital Silk Road (DSR) Entered official discourse as an extension of 
the Belt and Road Initiative (BRI).

Likely goals: expand end markets for China’s 
technology companies, serve a set of strate-
gic goals, and increase adoption of China’s 
digital standards.

2016 13th Five-Year Plan for Science 
and Technology Innovation 
2016–2020 (13th FYPSTI), 
State Council

Semiconductor goals included 14nm etching 
equipment and 28nm immersion lithography 
machines.

2020 Several Policies to Stimulate 
a New Era of High-Quality 
Integrated Circuit and Software 
Development (Several Policies), 
State Council 

Offered conditional tax breaks to leading- 
edge manufacturing (<28nm), design,  
and software companies; improved  
import tariff exemptions for materials  
and equipment.

Offered an accelerated IPO review pro-
cess for companies to list on relevant 
exchanges.
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YEAR POLICY DETAIL

2021 14th Five-Year Plan 2021–2025 
(14th FYP), State Council

Treated semiconductors as an independent 
category (unlike the 13th FYP), one of seven 
frontier technologies prioritized for national 
breakthroughs.

Specifically aims for breakthroughs in inte-
grated circuit design tools, key semiconductor 
equipment and materials, advanced-memory 
technology, and third-generation wide- 
bandgap semiconductors.b

aJohn Lee and Jan-Peter Kleinhans, Mapping China’s Semiconductor Ecosystem in Global Context: 
Strategic Dimensions and Conclusions, Stiftung Neue Verantwortung and MERICS, June 2021.
bXinhua News Agency, “中华人民共和国国民经济和社会发展第十四个五年规划和2035年远景
目标纲要,” March 13, 2021, http://www.gov.cn/xinwen/2021-03/13/content_5592681.htm (CN).

The Made in China 2025 plan and the 14th Five-Year Plan (2021–
2025; 14th FYP) reaffirmed this framework. The 14th FYP lists semi-
conductors among seven frontier fields to “attack” (攻关), calling 
specifically for research and development in design tools, key equipment, 
and high-purity materials; breakthroughs in insulated-gate bipolar tran-
sistors and microelectromechanical systems; advances in memory tech-
nology; and the development of wide-bandgap semiconductors (silicon 
carbide, gallium nitride, and other varieties).11 In support of these prior-
ities, national ministries, provinces, and localities again issued a cascade 
of complementary policies.12 

State support for China’s semiconductor industry is growing. 
According to one assessment, by 2021 the state controlled or owned 
43 percent of the industry’s registered capital.13 The Organisation for 
Economic Co-operation and Development (OECD) calculated the 
share of state subsidies in total firm revenues for three of China’s larg-
est indigenous semiconductor manufacturers from 2014 to 2018; the 
results were SMIC, 40 percent; Tsinghua Unigroup, 30 percent; and 
Hua Hong, 22 percent. The comparable figure for three leading for-
eign firms—Taiwan Semiconductor Manufacturing Company (TSMC), 
Samsung, and Intel—was approximately 3  percent.14 Likewise, a 
2019  estimate valued China’s total assistance to its semiconductor 

Table 8.1. (continued )

https://www.stiftung-nv.de/sites/default/files/chinas_semiconductor_ecosystem.pdf
https://www.stiftung-nv.de/sites/default/files/chinas_semiconductor_ecosystem.pdf
http://www.gov.cn/xinwen/2021-03/13/content_5592681.htm
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industry at 137 percent of global sales—compared to 11 percent for 
Japan, 3.8 percent for Taiwan, 2.3 percent for the European Union (EU), 
and 0.01 percent for each South Korea and the United States.15 By one 
calculation, the ten-year total cost of ownership for a new manufactur-
ing facility (“fab”) in the United States is 37 to 50 percent higher than 
in China, and as much as 40 to 70 percent of that difference is directly 
attributable to People’s Republic of China (PRC) government incen-
tives.16 These incentives include $73  billion in state-linked semicon-
ductor investment funds at the national and local levels, as well as an 
unspecified quantity of government grants, reduced utility rates, free or 
discounted land, and concessional loans, the last of which may exceed 
$50 billion.17 But even this accounting likely omits other forms of sup-
port. For instance, in 2021 the Shanghai municipal government alone 
set aside $50 billion in financing for a Shanghai integrated circuit clus-
ter backed by the Ministry of Industry and Information Technology.18

These sums and the political signaling behind them sparked a gold 
rush. Between 2014 and 2020, the quantity of venture capital flowing 
into China’s semiconductor industry grew more than tenfold.19 Between 
2014 and 2021, more than 110 new fabs were announced in China, 
with a total committed investment of $196 billion.20 Entire production 
teams were recruited from Taiwan and Korea to staff these facilities and 
train local personnel. A 2019 report estimated that more than three 
thousand engineers—equivalent to nearly 10 percent of Taiwan’s R&D 
workforce in semiconductors at the time—moved to China, lured by 
salaries double to triple what they could earn at home.21 The trans-
plants included luminaries such as former TSMC chief operating officer 
Chiang Shang-yi, former TSMC and Samsung senior executive Liang 
Mong-song, Inotera Memories chairman Charles Kao, and former 
United Microelectronics Corporation (UMC) vice chair Sun Shih-wei. 

Today’s Mixed Results

This combination of state support, technology transfer, and protection-
ism has yielded mixed results. On the one hand, in 2021 China ranked 
sixth in global semiconductor sales, according to estimates from the 
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Semiconductor Industry Association (SIA) and IC Insights, a market 
research firm. (See figure 8.1: note that “sales” refers to the final pur-
chase of chips, which often goes through a chip designer independent 
of manufacturing location; for example, a US sale for 2023 would in-
clude US fabless chip design firm Qualcomm contracting with TSMC 
fabs in Taiwan to produce its latest Snapdragon 8 Gen 2 chips in order 
to be sold to PRC smartphone producer Xiaomi.)

Likewise, China has a 46  percent share of the global market in 
assembly, packaging, and testing, and it produces around one-quarter 
of the world’s NAND Flash memory (including through Korea-based 
firms manufacturing in China). Overall, China has approximately 
one-quarter of the world’s installed chip (wafer) manufacturing 
capacity— nearly all of it in high-volume, trailing-edge products (again, 
including fabs in China owned by foreign firms).22 China’s share of this 
segment is expected to grow rapidly as new fabs come online.

China-based firms have built notable positions in some segments of 
the global chip supply chain (table 8.2). For example, boosted by local 
procurement policies, China’s largest indigenous pure-play foundries—
SMIC, Hua Hong Semiconductor, and Nexchip—are ranked fourth, 
fifth, and ninth by worldwide chip manufacturing revenue in 2021, with 
5.1 percent, 2.7 percent, and 1.1 percent global market shares, respec-
tively. By comparison, industry leaders TSMC and Samsung accounted 
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Figure 8.1. Share of Global Semiconductor Sales in 2021, by Corporate Headquarters 
Location
Source: Research Bulletin, IC Insights, April 5, 2022, Semiconductor Industry Association, 2022 Factbook, 
April 21, 2022, 3. 

https://www.semiconductors.org/the-2022-sia-factbook-your-source-for-semiconductor-industry-data
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for 53.2  percent and 17.5  percent of manufacturing revenue.23 In 
2022, SMIC began mass production at the 14nm node and, as de-
scribed earlier in this report, surprised the world with a rudimentary 
7nm application- specific integrated circuit (ASIC). Also in that year, 
Yangtze Memory Technology Corporation (YMTC) leapfrogged the 
competition by releasing the world’s first NAND Flash memory chips 
with more than two hundred layers.24 YMTC’s share of global NAND 
production grew from 1 percent in 2020 to around 5 percent in 2021, 
reportedly assisted by $24 billion in subsidies.25

Table 8.2. Rankings of Leading PRC Semiconductor Manufacturing Firms by 
Category (2021)

MANUFACTURING 
SEGMENT COMPANY

GLOBAL MARKET 
RANK WITHIN 
SEGMENT

GLOBAL MARKET 
SHARE WITHIN 
SEGMENT

Pure-play foundrya SMIC 4 5.1%

Hua Hong 5 2.7%

Nexchip 9 1.1%

DRAMb ChangXin Memory 
Technologies 
(CXMT)

5 1.4%

NANDc YMTC 6 4.4%

aThomas Alsop, “Leading Semiconductor Foundries Revenue Share Worldwide from 2019 to 2022, 
by Quarter,” Statista, June 20, 2022.
bHorizon Advisory, “Project 506: CXMT and China’s Semiconductor Industrial Policy,” December 
2022; Tom Coughlin, “ChangXin Memory Technologies Supplies Chinese Consumer DRAM 
Market,” Forbes, June 9, 2021.
cKim Eun-jin, “US Moving to Limit NAND Production Equipment Exports to China,” BusinessKorea, 
August 3, 2022.

GigaDevice, a fabless designer of NOR Flash memory (used in 
applications such as medical devices that require high reliability), 
ranked third in the world by sales in 2021, with a 23.2 percent share 
in that specialized market.26 Startup NETINT’s video processing units 
(VPUs), while still a small and specialized market, are widely used by 
content-delivery networks, social media platforms, and data centers in 

https://www.statista.com/statistics/867223/worldwide-semiconductor-foundries-by-market-share
https://www.statista.com/statistics/867223/worldwide-semiconductor-foundries-by-market-share
https://issuu.com/horizonadvisory/docs/horizon_advisory_-_project_506_december_2022
https://www.forbes.com/sites/tomcoughlin/2021/06/09/changxin-memory-technologies-supplies-chinese-consumer-dram-market/?sh=453d26a92da7
https://www.forbes.com/sites/tomcoughlin/2021/06/09/changxin-memory-technologies-supplies-chinese-consumer-dram-market/?sh=453d26a92da7
http://www.businesskorea.co.kr/news/articleView.html?idxno=97809
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China.27 Finally, Quectel, Fibocom, and Sunsea captured half of the 
global market for the cellular internet-of-things (IoT) modules embed-
ded in smart meters, point-of-sale terminals, health care devices, autos, 
and industrial systems. Use of PRC vendors in these technologies that 
interface with the physical environment has drawn concerns about 
data security and privacy.28

On the other hand, critical gaps remain in China’s domestic semi-
conductor supply chain.29 For instance, China has no major analog 
mixed-signal microprocessor, microcontroller, or specialty logic man-
ufacturers in the global market, and its industry remains dependent 
on essential intellectual property from abroad—in particular, the elec-
tronic design automation (EDA) software used to design chips and the 
instruction set architectures (ISA) and IP cores that define them.30 (As 
described in chapter 2 of this report, an ISA describes the interface 
between a device’s processor and the software that runs on it. A well-
known example is the x86 standard pioneered by Intel. IP cores, such 
as those offered by the UK-based company ARM, provide discrete 
blocks of functional logic that designers can license for incorporation 
into their chips.31) Additionally, China’s equipment manufacturers trail 
the market leaders.32 China is self-sufficient only as far as the 90nm 
process node because of the limitations of its indigenous semiconduc-
tor manufacturing equipment suite—indeed, its most advanced indige-
nous equipment, in areas of etching and thermal processing, reaches no 
further than the 28nm node.33 Recent US export controls target those 
bottlenecks by blocking access to more-advanced foreign technologies— 
a move that will pressure China to devise circumvention strategies and 
alternatives.34 

Despite hundreds of billions of dollars in state support, output has 
fallen far short of policy goals. While the value of semiconductor pro-
duction by foreign and domestic firms in China greatly expanded in 
absolute terms, as a share of domestic consumption, it rose by less than 
two percentage points between 2014 and 2021, from 15.1 percent to 
17  percent.35 Foreign firms operating within China outproduced in-
digenous firms by a factor of two in 2020 and will continue to lead 
through at least 2025. According to official PRC customs statistics, in 
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2021 the dollar value of China’s semiconductor imports was approx-
imately twenty-eight times higher than that of its semiconductor ex-
ports.36 The scale of this imbalance is due to China’s dual status as the 
producer of 36 percent of the world’s electronics and the second-largest 
final consumer market for electronics with semiconductors.37

The share of consumption produced by indigenous firms paints an 
especially unflattering picture. The Made in China 2025 plan boldly set 
self-sufficiency targets of 40 percent for 2020 and 70 percent for 2025. 
An industry publication estimates that China achieved just 5.9 percent 
self-sufficiency in 2020 and forecasts 7.5 percent in 2025 (table 8.3).38 

Table 8.3. Made in China 2025 Performance Report 

YEAR TARGET ACTUAL PRODUCTION BY INDIGENOUS FIRMS

2020 40% 15.9% 5.9%

2025 70% 19.4%* 7.5%*

(*) = Forecasts
Source: IC Insights, “China Forecast to Fall Far Short of Its ‘Made in China 2025’ Goals for ICs,” 
January 6, 2021. 

What Held China Back?

The limits on China’s past performance were attributable mostly to 
local factors, of which four were central: human capital, economics, 
fraud, and clientelism. 

First, China’s semiconductor industry has struggled to source qual-
ified talent at home and has relied heavily on recruitment from abroad 
for its senior managers, engineers, and developers. Workforce develop-
ment remains a severe bottleneck. In 2020, China graduated 210,000 
college students with semiconductor-related majors, but many of them 
reportedly had weak skills, and despite high youth unemployment, just 
13.77 percent of them entered the semiconductor industry. And trends 
remain unfavorable. China’s labor pool is shrinking, only 12.5 percent 
of it has graduated from college, and those with technology majors 
have many career options in China and beyond.
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Furthermore, turnover within the industry is high because of a de-
manding work culture, fierce competition, and the lure of other high-
tech professions. Foundries, in particular, struggle to retain talent 
because the government entities and state-owned enterprises that invest 
in them are oriented toward output maximization rather than staff de-
velopment, and high capital costs constrain operating budgets. In 2020, 
17 percent of SMIC’s employees left the firm, compared to a 12.5 per-
cent turnover rate in the industry at large. Industry watchers report 
that engineers who staff production lines are leaving for design work, 
which offers higher pay and shorter, more predictable hours—the rela-
tive attractiveness of working in software-oriented rather than manu-
facturing roles is a phenomenon also observed in the United States, as 
described in chapter 2. Firms are scrambling to replace them and keep 
pace with ambitious expansion plans. Analysts predict more than two 
hundred thousand unfilled positions in China by 2023, though slump-
ing demand for semiconductors may reduce that shortfall.39

Second, market forces militated against leadership and self- sufficiency. 
In general, China’s semiconductor policy has pursued a two-track ap-
proach: one, cultivating a secure domestic production base of national 
champions through local procurement policies, state-assisted technol-
ogy transfer, and preferential access to incentives; and two, fostering a 
vibrant ecosystem of other firms connected to the global marketplace 
and compelled to compete in it. The hope was to create a virtuous 
cycle in which the latter would power domestic innovation and elevate 
the former. But the contradictions between the mercantilist and market 
principles underlying each pole in that relationship have proved diffi-
cult to bridge.

By insulating a subset of firms from foreign competition and market 
discipline—as well as taking a firmer hand in their management—the 
central government has impeded efficiency and innovation where it 
needs them most. Seeking lower investment risk and higher returns on 
capital, provincial and local governments commonly passed over in-
digenous firms in favor of prestigious foreign rivals with superior tech-
nology and proven capabilities. Global leaders such as Intel, SK hynix, 
Samsung, TSMC, and UMC capitalized on this preference, feasting 
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on state incentives to shift manufacturing to China. To this day, these 
foreign outposts dominate China’s output. They have brought sought- 
after technology, trained local personnel, and stimulated an ecosystem 
of secondary suppliers—all of which, over time, may yet lift the com-
petitiveness of China’s national champions. But until the indigenous 
firms are more exposed to market discipline, their potential to lead in 
technology—let alone in volume or price—remains an open question.

Venture capital has also followed the market, further suppressing 
local self-sufficiency in favor of the distributed division of labor that is 
typical of other global supply chains. Hence, in 2020, 67.2 percent of 
venture capital deals in China’s semiconductor industry involved design 
firms, drawn by comparatively low startup costs. This investment cat-
apulted China to third place among the world’s fabless design centers. 
By one estimate, as of 2022 about a dozen firms in China were produc-
ing 5nm designs, and some were on the cusp of advancing to 3nm.40 
To realize their creations, these designers used the most-advanced tools 
and partners available to them—US software and Taiwan’s foundries—
and irrespective of export controls, the knock-on effects of design firms 
doing so left China lagging in many key segments, including EDA 
tools, manufacturing equipment, supporting software architectures, 
and high-end materials, particularly wafers and chemicals.41 So long 
as indigenous firms could tap the best of what the world had to offer, 
local investors had low economic incentives to reinvent the wheel (see 
figure 8.2). 

Third, the state consequently had to shoulder much of the capital- 
intensive burden of self-sufficiency by itself—and, as with past “great 
leaps forward,” hyperbole, waste, and corruption flourished. Drawn 
by official largesse, a tidal wave of firms registered as integrated circuit–
related enterprises—fifty-eight thousand during the first ten months of 
2020 alone. A great many hastily rebranded themselves from other lines 
of business, reportedly squandering state assets as “three no” (三无)  
enterprises: no experience, no talent, and no technology.42 

Dozens of promised fabs were never delivered, and some of the 
most high-profile projects and firms collapsed amid lurid scandals and 
allegations of fraud. The case of Wuhan Hongxin was notorious. In 
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Figure 8.2. China Semiconductor Venture Capital Investment by Sector (2020)
Note: IDM = integrated device manufacturer; IC = integrated circuit 
Source: Jane Zhang, “China’s Semiconductors: How Wuhan’s Challenger to Chinese Chip Champion 
Turned from Dream to Nightmare,” South China Morning Post, March 20, 2021. Investment data from 
Winsoul Capital. 
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early 2018, officials in the city of Wuhan broke ground on a site that 
was billed to include China’s first 7nm production line as well as a 
companion 14nm line, each to have an output of thirty thousand wa-
fers per month. The project recruited Chiang Shang-yi, former chief 
operating officer of TSMC, to serve as chief executive of a team that 
comprised more than one hundred engineers from TSMC. According 
to municipal authorities, it would ultimately involve $18.5 billion in 
investment, of which more than $2 billion had been delivered by the 
end of 2019. But when the project collapsed the following year, no 
buildings were complete, and today the site lies derelict. Among its 
cofounders, one had no more than an elementary school education and 
was operating under a false identity; another was known as a vendor of 
traditional herbal medicine and tobacco rather than high-tech goods. 
Both vanished.43 Between 2019 and 2021, at least five other major chip 
ventures also failed, including a $100 million joint venture between 
US-based GlobalFoundries and the Chengdu city government that 
was touted as a “miracle”—but never started production. Projects by 
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Tacoma Semiconductor and Dehuai Semiconductor met similar fates, 
but after securing billions of renminbi (RMB) in state financing.44

No firm soared as high or fell as hard as Tsinghua Unigroup. Led 
by a real estate mogul with extraordinary access to state credit, the 
firm entered the semiconductor business just ahead of the opportunities 
created by the 2014 Guideline and quickly spent its way to the top of 
China’s semiconductor industry. Over a five-year period, it sought to 
invest $47 billion in Western companies, including a $23 billion bid 
for Micron that jolted US regulators into heightening their scrutiny 
of PRC investments and was ultimately blocked by the Committee on 
Foreign Investment in the United States (CFIUS) process. After default-
ing under a $30 billion mountain of debt, Tsinghua Unigroup filed for 
bankruptcy in 2021 and reemerged after a court-led restructuring and 
ownership change the following year.45

Fourth, beyond straightforward fraud, the marriage of state power 
and capital behind such deals also reinforced more subtle existing pa-
thologies of governance in China by creating rich opportunities for 
intra-elite competition, clientelism, and rent seeking. For instance, 
Jiang Mianheng, son of late Party General Secretary Jiang Zemin, 
personally presided over Shanghai’s emergence as China’s semicon-
ductor capital via a network of investment vehicles through which he 
channeled immense quantities of state and foreign capital.46 In Beijing, 
Tsinghua Unigroup’s meteoric (if fraudulent) rise actually began when 
Hu Haifeng, son of Party General Secretary Hu Jintao, served as its 
corporate party chairman. In a 2020 article since deleted, state media 
explored shadowy connections between the Wuhan Hongxin debacle 
and senior military figures, including air force general Liu Yazhou and 
his younger brother, PLA intelligence department major general Liu 
Yasu, who were quietly arrested in December 2021. The older Liu is 
the son-in-law of the late PRC state chairman Li Xiannian, who had 
once served as mayor of Wuhan.47

In the summer of 2022, the state tacitly acknowledged the depth of 
clientelism and high-level corruption when it arrested or placed under 
investigation several officials who had long guided the implementation 
of its semiconductors policy, including Xiao Yaqing, former head of 
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the Ministry of Industry and Information Technology (MIIT); Ding 
Wenwu, former president of the Big Fund and chief of the semicon-
ductors policy department at MIIT; Lu Jun, former chief of Sino IC 
Capital, which manages the Big Fund; Ren Kai, a vice president of 
Sino IC Capital and a director of SMIC; Zhao Weiguo, former chair-
man of Tsinghua Unigroup and YMTC; and Diao Shijing, a former 
Tsinghua Unigroup copresident.48 The details of each case may never 
fully emerge—but even beyond any personal culpability in the disap-
pointing performance and scandals detailed above, their downfall and 
the patronage networks of senior political and military figures they 
were quietly connected to set off speculation about intrigue at the high-
est levels of power.49

Looking Ahead

The intensification of US export controls since 2018 has laid bare the 
gaps and vulnerabilities in China’s semiconductor industry. If enforced 
strictly, US restrictions on lithography tools, EDA software, high- 
performance chips, and components will not only block the industry’s 
ascent up the value chain but also degrade its current capabilities by 
hampering the performance, maintenance, and replacement of equip-
ment already in the field. Employment restrictions on US citizens and 
green card holders—coupled with parallel measures by Taiwan and 
growing unease in Japan and Korea—promise to choke off imported 
talent where local capabilities are weakest: upper management, man-
ufacturing, and R&D. The expanding roster of semiconductor com-
panies on the Department of Commerce’s Entity List, including SMIC 
(logic), YMTC (NAND), and Cambricon (artificial intelligence [AI] 
chips), will impair operations at some of China’s flagship firms. The 
short- to medium-term impact of these measures will be devastating.

Nevertheless, Xi appears undaunted, and foreign pressure plays 
to his techno-nationalist instincts. As an illustration: Xi selected Jin 
Zhuanglong as the minister of industry and information technology 
in July 2022. Before assuming this post, Jin served as chairman of 
the Commercial Aircraft Corporation of China (COMAC), China’s 
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homegrown contender in the commercial aviation market against 
Airbus and Boeing, and as executive deputy director of the Office of 
the Central Military-Civilian Integration Development Commission, 
the body charged with coordinating China’s policy of military-civil 
fusion. Jin’s appointment, then, suggests that the state will take a more 
active role in the management of the semiconductor industry. It also 
implies that China may adopt a posture oriented toward national se-
curity considerations and great-power competition, not globalized 
cooperation. 

The state continues to funnel copious resources into the semi-
conductor industry, and it is introducing new policies and refining 
old ones to manage present challenges. For example, up until now, 
PRC-based firms have been reluctant to settle for domestic semicon-
ductor manufacturing equipment when superior foreign alternatives 
were available. In principle, recent US export controls hand much of 
the market back to indigenous suppliers, and the PRC government is 
reportedly preparing to subsidize this transition. China’s equipment 
manufacturers will need to rise to this opportunity by developing the 
products their captive market demands.50 Similarly, Shenzhen has 
drafted a plan to subsidize a move to domestic EDA tools, which trail 
their foreign competitors by a wide margin. The plan also funds the 
use of advanced IP cores in domestic chip designs, promotes R&D on 
advanced packaging techniques (such as chiplets), and subsidizes de-
velopment on RISC-V ( reduced instruction set computer “five”), a free 
and open instruction-set architecture that has attracted strong interest 
from PRC firms.51 The promotion of domestic equipment and RISC-V 
reflects a broad effort to mitigate the risk of exposure to US technology 
by designing it out of supply chains. To the extent that foreign firms 
perceive a commercial advantage in facilitating that abatement, their 
interests may coincide with China’s, eroding the effectiveness of US 
export controls and the position of US technology in the marketplace.

A suite of other initiatives is under way. PRC universities are 
at the forefront of fundamental research in semiconductor-related 
fields.52 In 2022, the government began underwriting the costs of spe-
cialized schools for integrated circuits at Tsinghua University, Peking 
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University, and Huazhong University of Science and Technology; in 
cooperation with industry partners, these schools hope to foster the 
commercialization of basic research and teach practical skills. They 
aim to create pipelines for better-trained engineers and technicians to 
enter the industry and improve job placement and retention. 

To bridge the gap between startups and national champions, the 
government has breathed new life into a program to support ten thou-
sand “little giants” (小巨人) from among China’s small and medium 
enterprises in strategically important sectors. Chastened by recent ex-
perience, this program seeks to prevent fraud by carefully screening 
applicants and tracking performance.53 Regulators have also approved 
a surge of domestic initial public offerings (IPOs) that could improve 
the access of local firms in critical segments to capital. During the first 
eleven months of 2022, forty-six design, fabrication, components, and 
materials firms went public—compared to nineteen during the same 
period the year before.54 Exchange-traded funds from firms such as 
ICBC Credit Suisse Asset Management and ChinaAMC allow interna-
tional investors to participate in this market.

PRC-based firms are adapting creatively to the obstacles in their 
path. Some, for example, are concealing their successes to avoid un-
wanted scrutiny. Neither SMIC nor YMTC publicly announced their 
respective breakthroughs at the 7nm and 232-layer scales in 2022, feats 
that would have been celebrated loudly in years past. Instead, industry 
watchers discovered and analyzed the chips after they had entered the 
supply chain. Other firms, such as Alibaba and Biren, are throttling 
back the performance of their latest designs so that TSMC can con-
tinue to manufacture them without running afoul of US restrictions.55 

Blocked from pursuing high-end manufacturing, the industry is 
shifting investment to trailing-edge logic and memory, which still ac-
count for the lion’s share of global sales. Following the examples of 
solar panels, batteries, and telecommunications, a subsidized expan-
sion of output in these categories could enable PRC firms to under-
price foreign competitors and force them out of the market. If China 
succeeds in this gambit, it could starve foreign firms of the revenue 
that sustains the reinvestment in R&D needed to stay competitive over 
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time; instead, that revenue would flow to China and finance the ascent 
of its own firms.

That strategy would play to China’s strengths. To date, China’s 
semiconductor industry has advanced with levels of R&D spending 
less than half the global average (table 8.4). While this model cannot 
support a bid for technological leadership, it can fund the establish-
ment of a dominant position in mature technologies. Suppressing com-
petition could slow innovation across the industry.56

Table 8.4. R&D as a Percentage of Sales (2020)

UNITED 
STATES EUROPE JAPAN CHINA

EMERGING 
MARKETS GLOBAL

R&D as a per-
centage of sales

18.6% 17.1% 12.9% 6.8% 8.6% 13.7%

Source: Semiconductor Industry Association, 2021 State of the US Semiconductor Industry, 
September 2021, 18.

Conclusion

Leadership and self-sufficiency in semiconductors are political goals 
without clear benchmarks. Yet Xi’s determination to pursue them must 
not be underestimated, and his administration will bring to bear all the 
tools at its disposal, including diplomacy, IP theft, and espionage. 

Semiconductors are market commodities for which reliability, 
costs, and features are paramount. Establishing technological leader-
ship requires not just resources, discipline, and will, but also a model of 
development that fosters the organizational and cultural conditions to 
allocate inputs efficiently, innovate consistently at competitive prices, 
and earn the trust of clients. Self-sufficiency sets the bar still higher, 
suggesting not just a seamless indigenous production chain but also 
routine upgrades to it since the technology advances relentlessly. 

By any measure, China’s patchwork semiconductor industry is 
far from reaching these goals, and the hurdles before it are formida-
ble. China’s economy is slowing, the demographic and educational 

https://www.semiconductors.org/wp-content/uploads/2021/09/2021-SIA-State-of-the-Industry-Report.pdf
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composition of its workforce is unfavorable, and the state is taking a 
firmer hand in the management of major technology firms, which may 
impair innovation and market discipline. Mercantilist policies, domes-
tic repression, and rising geopolitical tensions are alienating foreign 
partners and amplifying calls to decenter China from global supply 
chains. And US export controls aim to halt China’s advance by cutting 
off access to sought-after technology, equipment, and talent.

Against such headwinds, China may be able to bootstrap itself into 
a volume leader of mature products such as trailing-edge memory and 
logic. This feat alone would give China new leverage in its rivalry with the 
United States by establishing a chokehold on chips used in a wide array 
of products, including consumer goods, medical devices, automobiles, in-
dustrial systems, and military platforms. But absent breakthroughs that 
enable China’s firms to leapfrog competitors—or state subsidies sufficient 
to cripple competitors—attaining broad self-sufficiency or leadership in 
semiconductors will likely remain out of reach for the foreseeable future.
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