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ABOUT THE CHINA TECH OBSERVATORY

The China Tech Observatory (CTO) of the Mercator Institute for China Studies (MERICS) 
is funded by the recently renamed Federal Ministry of Research, Technology and Space, 
(BMFTR), formerly the German Ministry for Education and Research (BMBF). The three-year 
research project takes stock of China’s progress in developing and using globally critical 
technology. It provides information and analysis to help decision-makers in government, 
business and other areas to better understand China’s aims and efforts in future technologies.
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KEY FINDINGS

	� China is investing massive resources into satellite internet infrastructure as part of 
a state-led vision for an integrated network linking land, sea, air, and space. This 
has been a priority since 2016, but high-bandwidth connections have come to the fore 
since the ascension of US Starlink. 

	� As a strategic, dual-use civilian and military infrastructure, satellite internet has 
become a focal point in global competition. China’s military was surprised by Star-
link’s extensive use in the war in Ukraine, heightening the urgency to develop its own 
constellation. 

	� China’s massive investments have so far underdelivered, which explains its  
renewed support for private space companies. One key challenge is the high cost of 
launching satellites due to the lack of reusable rockets, which private firms are working 
to overcome. In the past, including private companies in China’s strategic technology 
development has sped up progress significantly.

	� A breakthrough in reusable rockets could quickly lead to an extensive network of 
deployed satellites, since China has made progress in strategic technologies and 
can leverage its large electronics supply chain. For radiation-hardened chips, China 
is basically self-sufficient, even though its technology still lags behind leading Western 
firms. In laser and quantum communications, Chinese firms and labs are forging ahead. 

	� European expertise and spectrum allocations may have contributed to Chinese  
advances in space-based internet. As this technology is dual-use and satellite  
spectrum a finite resource, European actors should take national and economic security 
risks more seriously and limit cooperation in this contested domain.
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Exhibit 1

Low-Earth Orbit (LEO): 800-2,000 km – Useful for speed and low latency

Objects and networks connecting to internet satellites

Geostationary Orbit (GEO): Above 35,786 km – For wide and stable coverage

Medium-Earth Orbit (MEO): 2,000-35,786 km – Balance between coverage and latency

SpaceSail (108)

Guowang (154 launched + 24 test satellites)

GEESATCOM (64)

Tianqi (41)
Xingyun (2)

Smart Skynet (2)

ChinaSat (38)
Satellite Internet High-Orbit Satellites (3)

Guowang (3) 

China aims for an integrated and self-reliant space internet
Main constellations across LEO, MEO and GEO (number of satellites launched as of January 2026)

Sources: MERICS, SpaceMapper
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Satellite internet 
has become a 
commercial and 
geopolitical 
focal point

CHINA HAS RECOGNIZED THE STRATEGIC STAKES OF SATELLITE COMMUNICATIONS

Satellite internet has become a commercial and geopolitical focal point. Satellite commu-
nications promise to deliver connectivity to underserved areas, while bypassing the lim-
itations of terrestrial networks. Concerns about the vulnerability of these critical networks 
have intensified since the recent sabotage of subsea cables in the Baltic Sea and the waters 
around Taiwan, for example.1 Satellite internet requires minimal ground infrastructure, 
thus offering a more resilient, reliable, and widely available option. This explains why this 
dual-use infrastructure is not just vital for civilian communications but increasingly also 
for militaries worldwide. While Russia’s war on Ukraine has exposed the pitfalls of relying 
on commercial providers,2 US-based SpaceX’s Starlink network of satellites in low Earth 
orbit (LEO) offers unparalleled speed, affordability, and redundancy. 

Starlink’s effectiveness and its use in Ukraine have spurred China’s military to closely study 
LEO as a strategic subdomain of space.3 Beijing is investing massive resources in build-
ing an independent and complete space-based internet, encompassing low, medium, and 
high orbits and integrating technologies such as artificial intelligence (AI) and the Inter-
net of Things (IoT). The state-led projects Qianfan (literally “Thousand Sails,” 千帆星座, 
also known as SpaceSail) and Guowang (“National Network,” 国网) together aim to place 
27,992 broadband satellites into LEO – 15,000 and 12,992 by 2030, respectively. Addi-
tional private sector-led constellations, if successfully deployed, would bring the number 
to over 50,000 satellites.

But Chinese constellations are not on track to meet these lofty goals. Despite its unmatched 
levels of state support and a dynamic commercial ecosystem, China must overcome major 
technological, operational, and institutional roadblocks. However, the competitive land-
scape may quickly shift if its aerospace industry developed reusable rocket technology, 
allowing for cheaper and more frequent launches. Both private firms and state-owned 
enterprises (SOEs) are working to eliminate this bottleneck while testing a range of other 
technologies. In addition, experts suggest that roughly 1,000 LEO satellites would be suffi-
cient to provide basic connectivity to a small number of users across the world. Since each 
satellite only has limited bandwidth, Starlink needs many more to cover its over 9 million 
active users.4 

Europe, which is home to one of Starlink’s strongest competitors, Eutelsat, and is building 
the IRIS² multi-orbit constellation, has a chance to step in before more countries become 
dependent on Chinese-controlled infrastructure for satellite connectivity as they did for 
traditional broadband. Concerned about SpaceX owner Elon Musk’s business interests in 
China, Taiwan in 2024 contracted Eutelsat to boost the resilience of its telecommunica-
tions infrastructure, considering the possibility of a military conflict with China.5 However, 
Eutelsat’s 650 LEO satellites cannot match Starlink’s scale of over 7,000 units.6 

This report offers an overview of China’s ambitions, progress and setbacks in this domain. 
Key is that Beijing has a strategic vision for space internet, driven by acute national security 
concerns and underpinned by industrial and innovation policy. Europe should note that 
while China is not leading globally in satellite internet as it is in other sectors, like solar 
panels, underestimating this rising competitor would be a dangerous mistake.
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BEIJING PLANS A SELF-RELIANT, DUAL-USE NETWORK IN SPACE

Satellite networks are a key piece in China’s ambition to become the world’s leading space 
power by 2045,7 but the focus on mega-constellations, i.e., large groups of connected satel-
lites providing internet connectivity from LEO, is relatively recent (see Exhibit 3). In 2016, 
Space-Ground Integrated Information Network (天地一体化信息网络) was included among 
the major science and technology projects in the 13th Five-Year Plan.8 It was supposed to 
include space-based backbone and access networks and a ground-based node network, in 
addition to high-altitude platforms and unmanned aerial vehicles.9 In practice, however, 
efforts at building constellations remained fragmented. Then, in 2020, satellite internet 
was designated as “new infrastructure” and Beijing stepped up support, while embracing 
an even grander vision for “Space-Air-Ground-Sea Integration” (空天地海一体化).10 

Building a resilient satellite internet infrastructure is part of China’s goal of self-reliance 
in civilian and battlefield connectivity. Chinese experts suggest that while China already 
has “strong domestic infrastructure,” it lacks international infrastructure for “emergency 
scenarios” and “handling complex international situations.”11 Additionally, China’s lack of 
control over the ground network outside its borders is seen as a reason to invest in a space-
based backbone.12 Reducing reliance on Western infrastructure has therefore become key, 

Exhibit 2

Key concepts in satellite orbits and space-based internet

Sources: The European Space Agency, open-access data
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TERMINOLOGY

Low Earth orbit (LEO) 
低地轨道 or 低地球轨道

Orbital region relatively close to Earth, between 800 and 2,000 km in 
altitude, hosting most artificial objects in outer space. LEO satellites 
provide fast speeds and low latency, making them ideal for consumer 
broadband. But large constellations and frequent handovers lead to 
high costs and overcrowding.  

Medium Earth orbit (MEO) 
中低轨道 or 中地球轨道 

Earth-centered orbit with an altitude above LEO and below high Earth 
orbits – between 2,000 and 35,786 km. Communication satellites in 
MEO provide wider coverage than in LEO and high data rates, which 
makes them useful for high-precision communications. But they usually 
need larger ground stations than their counterparts in LEO.

Geostationary orbit (GEO) 
地球静止轨道

Circular geosynchronous orbit 35,786 km in altitude above Earth’s 
equator, 42,164 km in radius from Earth’s center, and following the 
direction of Earth’s rotation. Even just a handful of satellites in GEO 
can offer wide, stable coverage and secure connections (making them 
suitable, e.g., for military communications), but at high latency and 
lower speeds. 

Satellite internet, or  
space-based internet 
卫星互联网 or 空间互联网

Enables wireless, high-speed internet access, especially in areas lacking 
terrestrial infrastructure. Data is transmitted from a user’s satellite dish to 
a satellite (sometimes between satellites), from the satellite to a ground 
station connecting to the internet and then back via satellite to the user.
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as it would minimize the vulnerability of China’s economic, technological, and security 
interests to surveillance or disruption by foreign actors. By developing its own satellite  
internet, China would achieve more secure, rapid, and low-latency data transmissions.

Much of this is driven by a concern over strategic vulnerabilities and perceived “orbital 
containment” by the United States.13 Space has been embedded in the doctrine of the Peo-
ple’s Liberation Army (PLA) since 2015, with major investments into precision navigation 
and targeting under the Aerospace Force (formerly part of the Strategic Support Force).14 
Although these efforts date back to the 2000s, Starlink’s rise provided a significant boost.15 
PLA observers fear that Starlink could strengthen US military dominance and threaten  
China, for example by intercepting its missiles or engaging in electronic warfare.16 

Exhibit 3

2023

2024

2025

2021

LandSpace, Space Pioneer, Space Epoch, iSpace 
and Deep Blue Aerospace test reusable  
rockets, and iSpace also launches a drone  
vessel designed for recovery missions

New government policies signal renewed 
support for commercial space companies, 
e.g. by enhancing quality supervision and 

pledging greater market access

Commercial space firm Guodian Gaoke 
launches 5 Tianqi IoT satellites, 4 of 
which are deployed from the sea

China launches experimental satellites for 
internet technology, including 9 Guowang 

test satellites (first launched in 2021)

2030China aims to build a sovereign space  
internet independent from foreign  

systems, achieving large-scale application 
and surpassing 10 million users

SpaceSail has its inaugural launch in August, 
carrying 18 satellites into LEO. In December, 

the first group of 10 Guowang satellites also 
reach LEO

China launches its first MEO satellite,  
Smart SkyNet-1 01, operated by Qingshen  
Technology. It also launches 3 internet  
satellites into GEO

Beijing establishes the SOE China SatNet 
 to build the LEO mega-constellation of 

 internet satellites Guowang

2020 China files a request with the International 
Telecommunications Union to put  
12,992 satellites into orbit

Satellite internet is designated as 
“new infrastructure,” signaling its 

strategic importance for Beijing

2016China's 13th Five-Year  
Plan (2016-2020) calls  

for building a space-ground  
integrated information network

2014 The State Council opens parts of 
China’s space sector to private 
involvement

China’s satellite internet program gathers steam

Source: MERICS 
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Beijing’s response has been twofold. First, PLA researchers have been exploring ways to 
sabotage or take down adversaries’ satellites through deliberate supply chain disruption 
and anti-satellite capabilities.17 Second, in 2021, the government set up the SOE China 
SatNet to build the Guowang constellation, which PLA analysts view as a counter to US 
military capabilities and activities in LEO despite the project’s ostensibly civilian nature.18 
In particular, Guowang could boost China’s military’s C4ISR (Command, Control, Com-
munications, Computers, Intelligence, Surveillance, and Reconnaissance) architecture by 
enabling high-speed, low latency and high-bandwidth communications, for instance for 
drones and mobile units.19 

Beijing has an integrated vision for satellite internet, encompassing LEO, MEO, and GEO 
constellations (see Exhibit 1).20 Guowang is setting itself up to be a hybrid GEO-LEO con-
stellation,21 with GEO relays expanding coverage even with a smaller number of LEO satel-
lites. China Aerospace Science and Technology Corporation (CASC)’s Fifth Academy, also 
known as China Academy of Space Technology (CAST), has launched three GEO satellites 
amid little transparency, strongly suggesting military involvement.22 Through its subsidiary 
CASC Satcom, CASC also operates the ChinaSat (中星) communication satellites in GEO. 
Moreover, China is slowly expanding into MEO with Smart SkyNet (智慧天网), with two sat-
ellites launched so far and 30 more planned.23 

This multi-orbit strategy is supposed to pave the way for a seamless, reliable network of 
terrestrial and non-terrestrial layers, supporting commercial and military applications. 
The vision is to leverage intersatellite crosslinks, in-orbit IoT networks, and AI-powered 
satellites.24 Non-terrestrial networks are testing grounds for 6G technology and quantum- 
encrypted communication. Potential civilian uses include private communications, con-
nected vehicles, smart factories, and smart cities.25 Moreover, a multi-orbit strategy allows 
the PLA to fill gaps in ground-based sensors, boosting the resilience and security of mili-
tary communications through “multi-satellite networking.”26 Some Western analysts also 
suggest that China’s “TJS” satellites (通信技术试验) ostensibly test satellites for multi-band 
civilian broadcasting, likely support military and intelligence operations.27 

China is already fighting for the international market. On the one hand, it aims to dele-
gitimize Starlink, arguing that its rapid expansion could block developing countries from 
accessing space and create “safety and security” risks.28 The Chinese government also  
accused Starlink of intensifying the risk of collision between satellites.29 On the other hand, 
China, long a laggard in the global competition for spectrum allocations, is proactively 
engaging at the International Telecommunications Union (ITU) to secure slots for its own 
constellations. It is also forging international partnerships. SpaceSail is already working 
with six countries, such as Brazil and Pakistan, and it aims to provide services to at least 30 
more by the end of this year. For now, though, it is nowhere near the coverage of Western 
competitors (see Exhibit 4). 

China pursues 
a multi-orbit 
strategy for 
satellite internet
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Exhibit 4
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CHINA’S ECOSYSTEM STILL FACES BOTTLENECKS DESPITE PROGRESS

Once a marginal player compared to Europe and the United States, China is now targeting ten 
million satellite communication users by 2030. In 2024, China counted three million users 
across all offerings, compared with Starlink’s 4.6 million users worldwide.30 With a comprehen-
sive national strategy, heavy state investment and a vibrant private space sector, the country is 
making progress, and recent policies seek to speed up commercialization of satellite internet. 

Two indicators of China’s progress are its manufacturing capacity and increasingly ma-
ture infrastructure. The Chinese Academy of Sciences (CAS)’s Engineering Academy of Mi-
crosatellites (微小卫星创新研究院), which makes SpaceSail’s satellites via the joint venture 
Shanghai Gesi Aerospace Technology (格思航天, also known as Genesat), can now produce 
up to 300 units per year.31 In terms of infrastructure, China has made progress in data-relay 
satellites, which are important communication links between Earth and space.32 On the 
ground, China hosts at least ten Tracking, Telemetry & Control (TT&C) stations and has access 
to additional stations overseas (see Exhibit 5). This ground infrastructure strengthens  

Exhibit 5

Jiuquan

Xichang

Zhanyi

Taiyuan

Wenchang

Xi’an

Beijing Kashgar 

Nanning 

Sanya 

Xiangxi 
Longyan

Menghai 

Jiamusi

Weinan

Changchun 

Qingdao

Xiamen 

Lingshui 

Haiyang

Yangjiang

Rizhao

Sea-based 
launch sites (3)

Launch
centers (5)

Telemetry, Tracking &
Command (13)

Aerospace & Satellite 
Control Centers (2)

Note: In addition, China has access to 18 overseas Telemetry, Tracking & Command stations in 
Africa, South Asia, North and South America, Europe, and Antarctica.

Sources: MERICS, IISS, open-source information
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An extensive ground station network supports 
China's satellite internet
Ground infrastructure for China’s space sector 
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State-owned 
enterprises 
remain the 
backbone of 
China’s space 
sector

Chinese firms’ ability to manage their satellites while boosting China’s signals intelligence 
capabilities (SIGINT).33 

Despite these accomplishments, China still faces significant technological and engineering 
challenges, limited launch capacity, as well as structural and operational constraints. 

China’s satellite internet build-up is constrained by bottlenecks for state-owned firms

State-owned enterprises (SOEs) remain the backbone of China’s space sector. They run the 
Long March rocket family, BeiDou navigation satellites, and the two internet mega-con-
stellations Guowang and SpaceSail. They also hold spectrum rights and orbital slots,  
giving Beijing direct control over critical space infrastructure. Between 2014 and 2015, 
the government officially opened the space sector to private investment and introduced 
its National Medium- and Long-Term Plan for Civilian Space Infrastructure (2015–2025).34 
Since then, the number of satellites in orbit has grown more than eight times, reaching over 
1,100 units as of August 2025.35 Many of these support satellite internet.

To deploy LEO satellites at scale, China needs speed, modularity and cost reduction, which 
is where private firms come in. The private sector in China is strongest in market-driven areas 
like reusable rockets, low-cost manufacturing of small satellites, components, and broad-
band services. The number of commercial space companies has increased from just 30 in 
2018 to nearly 600 today.36 Until recently, private firms still faced obstacles, for example to be 
licensed for launches or to access national testing facilities. New policies, for example a 2025 
directive to turn satellite communications into a consumer-oriented service, a new CNSA  
department to oversee commercial space with a two-year support plan, and an upcoming na-
tional plan for civilian space infrastructure (2026–2035), are expected to increase support.37 

This is because SOEs cannot scale fast enough on their own. SpaceSail was scheduled to  
deploy around 650 satellites by the end of 2025, but deployment to date remains well below 
this target, with just over 100 satellites in orbit.38 To try and meet its target of 15,000-satel-
lites in LEO by 2030, Shanghai Spacecom Satellite Technology (SSST), the company behind 
SpaceSail, is working with LandSpace (蓝箭航天),39 a private firm that is developing and 
testing reusable rockets (the Zhuque series 朱雀). If commercialized, these rockets would 
support the launch of 10 to 18 satellites at a time. Guowang is also far from meeting its 
target: Only a small share of its planned constellation is in orbit.40 The latest batch was 
designed and built by GalaxySpace (银河航天), another private company.41 

Private ventures are also developing their own constellations. Two notable projects are  
Honghu-3(鸿鹄-3) by LandSpace-backed Hongqing Technology (鸿擎科技) and Geely’s Future  
Mobility Constellation (吉利星座, or GEESATCOM), which aim to put into orbit around 16,000 
satellites combined.42 The IoT network Tianqi (天启), a planned constellation of nearly 4,000 
satellites, is being developed by Guodian Gaoke (国电高科), another private enterprise.43 These 
projects are still in their initial stages, and their intended use-cases are not always clear. 

Satellite internet ventures rely heavily on state capital

China’s commercial space sector is heavily funded by state capital, with private capital 
playing an important but supporting role. According to Orbital Gateway Consulting, an  
authoritative source, total investment reached about CNY 21 billion (approximately EUR 
2.5 billion) in 2024, and investment in launch companies reached a record of CNY 8 billion 
(EUR 966 million) in 2025.44 
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Through own analysis of an original dataset of 100 Chinese space-related companies from 
Chinese data provider ITjuzi, we found that about 48 percent of funding rounds involved 
direct government sources, while 50 percent involved state-linked venture capital (VC) or 
private equity (PE) investors.45 Only 24 percent of firms in our sample did not disclose any 
state-linked funding. Even firms that appear to have no state investors often have indirect 
investment, for example through limited partnerships with private VC/PE.46 This suggests 
government influence is strong even in ostensibly private funding. 

Core segments such as satellite manufacturing and ground systems are funded largely by 
the state. Rocket and component manufacturing, remote sensing, and navigation services 
increasingly rely on the private sector for funding.47 With few exceptions, smaller players 
work as subsystem providers rather than full constellation operators. Most also remain 
structurally tied to the state through funding and policy alignment.

Exhibit 6

Sources: MERICS, Qiye Zhidao
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Shanghai government owns majority of SpaceSail
Top ten shareholders of Shanghai Spacecom Satellite Technology (SpaceSail's operator) in 2025

Anji Star Source Enterprise Management 
1.3%

Hefei High-tech VC 
Management Partnership  
0.6%

Tongxiang Yunrun Entrepreneurship 
0.8%

Shanghai Alliance 
Investment 
44.5%

Guokai Fund 
12.5%

Beijing Dahua Hongtai 
Investment  

6.1%

Shanghai Yuanwang Consulting 
4.6%

Shanghai Yuantian Consulting  
4.6%

Microsat
(Chinese Academy of Sciences)  

3.3%

Shanghai Information 
Investment 
21.5%



| 13MERICS REPORT | February 2026

State support comes from the central government, local governments, and banks. In March 
2025, the government created a national venture capital fund and is also expanding its 
technology-specific lending program from CNY 500 billion to between CNY 800 billion and 
1 trillion through the People’s Bank of China.48 Other banks have provided funding, for 
example for iSpace’s (星际荣耀) Hyperbola rockets and LandSpace’s Zhuque series.49 Local 
governments support space firms via mechanisms such as subsidies, tax incentives, loans, 
and spaceports.50 Beijing’s Haidian District, for example, is planning a CNY 100-billion  
industrial cluster for 200 commercial aerospace companies,51 while Shanghai’s govern-
ment is offering CNY 300 million in subsidies.52 

Private firms and state-linked venture capital have also funded China’s satellite projects. 
The state-controlled SSST (see Exhibit 6) raised CNY 6.7 billion (EUR 900 million) in 2024 
to develop SpaceSail, including from private investors alongside state-owned funds like 
CAS Star.53 iSpace, a private rocket developer, is backed by venture investors such as Hong-
Shan Capital Group, as well as state-linked funding from Chengdu.54 Overall, the role of 
private investors is dwarfed by state capital.

China still lacks a reusable rocket

The technology behind LEO systems requires complex engineering, from satellite design and 
propulsion to orbital mechanics and communications. Unlike traditional geostationary satel-
lites, LEO satellites circle the Earth in 90 minutes at 17,000 miles per hour. This needs inter- 
satellite links, software, and reliable ground terminals – areas where China is still at the early 
stage of development. China’s main bottleneck, however, lies in its limited launch capacity. 

Exhibit 7

2018 2019 2020 2021 2022 2023 2024 2025

3,500

3,000

2,500

2,000
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0

The US dominates launches around the world 
Number of objects launched into space between 2018-2025

 
China

   
EU

   
US

Source: UNOOSA 
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Since rockets are expensive and can only carry small payloads, deployment remains slow. 
Even with 100 satellites ready, if a launcher carried only 10–18 per flight, it would take 
months to get them into orbit. The problem is pressing: To keep their full spectrum rights 
with the ITU, Guowang and SpaceSail must each have at least ten percent of their planned 
networks in orbit by the end of 2026. With only about 260 LEO satellites launched so far, 
the two combined must deploy over 2,600 within a year, an impossible target; in 2025, 
they launched just 180 satellites altogether (see Exhibit 7). 

The chokepoint here is the lack of a reusable rocket. SpaceX’s reusable Falcon series has 
allowed the company to significantly cut launch costs and increase launch frequency. By 
contrast, China relies on the single-use Long March rockets, which makes launches expen-
sive.55 The launch cost in China is about CNY 150,000 (ca. USD 21,000) per kilogram. By 
comparison, SpaceX’s launches cost USD 2,700–3,000 per kilogram aboard a Falcon 9, 
about 94 percent cheaper. Starlink’s next-generation rocket, Starship, could drop costs to 
USD 13–32 per kilogram.56 The US experience shows that launches sped up significantly 
once the reusable rocket was ready. 

Exhibit 8

Source: UNOOSA
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China speeds up launches despite hurdles
Annual number of objects launched into space by China: satellites, probes, landers, crewed spacecraft,  
and space station flight elements
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This gap explains why SOEs see reusable rockets as a promising solution. A host of private 
firms, such as LandSpace, iSpace, Galactic Energy (星河动力), Space Pioneer (天兵科技), 
Space Epoch (箭元科技), and Deep Blue Aerospace (深蓝航天), as well as the state-owned 
CASC are all prototyping reusable rockets.57 In 2023, LandSpace launched a methane- 
fueled rocket and is currently developing and testing a reusable stainless-steel rocket, the 
Zhuque-3.58 Progress has been limited, however, with many companies surviving only for a 
short time. The number of rocket companies in China decreased from 49 in 2019 (of which 
8 SOEs) to 35 (3 SOEs) as of July 2025.59

Some of China’s hurdles may be due to structural and operational challenges. Reliance 
on SOEs for orbital slots and spectrum allocation creates limitations for the private sector.  
Overlapping bureaucracies also limit efficiency: Firms rely on China Great Wall Industry  
Corporation to work with international contracts, which must pass through layers of red tape.60  
Regulations are still incremental and lack clarity around spectrum rights, licensing, and 
market priorities (see Exhibit 8). 

CHINA IS TESTING NEW TECHNOLOGIES

China’s private space sector is taking on a larger role in strategic domains, for example 
relay systems that manage data flows in LEO and beyond. Several companies are also  
researching and testing new technologies that could eventually transform commercial and 
military applications. Many of these are still at the prototype stage, but it is a matter of time 
before some reach industrial scale.

Radiation-hardened chips: Western export controls galvanized  
localization in China

China has progressed toward self-reliance in developing radiation-hardened  
(rad-hard) chips, boosted by US restrictions. These chips are needed in rockets,  
spacecraft and satellites because of the higher levels of ionizing radiation present  
in space. According to the chief scientist on CASC’s rad-hard program, US export  
controls61  incentivized Chinese scientists to develop alternatives.62 Chinese technology 
still lags that of Western firms such as BAE Systems and Microchip Technology,  
and commercialization remains difficult due to limited scale.63 Still, China has  
localized most core components for its satellites.64 

Several players are researching and developing rad-hard integrated circuits. The 
CAS Institute of Microelectronics houses a State Key Laboratory for rad-hard 
technology.65 In early 2025, its researchers validated high-voltage rad-hard silicon 
carbide chips on the Tianzhou-8 cargo spacecraft.66 The other pioneer is the Beijing 
Micro-Electronics Technology Co. (CASC 772 Institute), whose chips are used in the 
core module of China’s space station.67 Two smaller players are Sunwise Space  
(CASC 552 Institute) and Loongson.68 
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Exhibit 9

Main components and their major suppliers
 
1   •  Mengsheng Electronics (RF antenna) 
  •  Shenglu Communications (phased array antenna / 
     ground station system, TT&C antenna)  

2   •  Qianzhao Optoelectronics 
     (gallium arsenide solar sells) 

3   •  Zhenlai Technology (RF chip) 
  •  Guobo Electronics (RF chip, modules)
  •  Li’ang Dongxin Microelectronics (RF chip) 
  •  Chengchang Technology (phased array chips) 

4   •  Yinhe Electronics
  •  Tianyin Electromechanical  

5   •  Space Tube Technology  

6  •  Avic Forstar (connectors)
  •  Sinomach Precision (aerospace bearings) 
  •  Shaanxi Huada (connectors)
  •  Tian'ao Electronics

Testing and assembly

Testing services: 
•  Suzhou Testing & Inspection Group

Satellite assembly: 
•  Shanghai Hugong (satellite system, 
   bus module 7)
•  China SatCom (operation)

R&D:
•  Shanghai Engineering Center for  
   Microsatellites
•  Genesat Aerospace (SHGS)
•  Innovation Academy for  
    Microsatellites
•  Chinese Academy of Sciences
•  Shuo Beide Wireless Technology
	
Communication software: 
•  CETC Cyberspace Security 

antenna 1

payload module 5

bus module 7 RF chips &
phased array chips 3

star tracker 4

TT&C antenna 1

Satellite
assembly

electronic  
components 6

solar array 2

SpaceSail’s reliance on domestic suppliers shows China’s
strategic push for self-sufficiency
Inside a SpaceSail's satellite (illustrative example)

Sources: MERICS, Shanghai Spacecom Satellite Technology, Shanghai 
Engineering Center for Microsatellites, open-source information 
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Chinese scientists are also working on networking technologies for satellite communica-
tions. For example, Pengcheng Laboratory and the Harbin Institute of Technology verified 
a new antenna for improved signal and satellite tracking in LEO.69 Another promising area 
is the use of laser technology to speed up data transmissions between and from satellites. 
In 2024, China achieved a 100 gigabit-per-second (Gbps) satellite-to-ground optical trans-
mission. About a year later, Laser Starcom (极光星通) made headlines for transmitting data 
between two satellites at 400 Gbps using lasers, twice the current capacity of Starlink. The 
company is now eyeing mass manufacturing of its laser terminals.70

Quantum communications are the next frontier, and one where China is well positioned 
to overtake. The country has been building a satellite-based quantum communication  
network across LEO and MEO, including the first 10,000 km quantum-secured link between 
Beijing and South Africa in March 2025.71 Pan Jiawei, a leading quantum physicist, is also 
spearheading efforts to develop GEO-based quantum platforms, with a plan to launch  
China’s first high-orbit quantum communication satellite in 2027.72 Since GEO satellites 
maintain a fixed position above Earth, they can provide larger and uninterrupted coverage 
for military and civilian applications. 

These developments support national security and commercial goals, paving the way for 
space-based 6G communications independent of Western infrastructure. Tech giant Huawei 
is working on LEO and Very-Low-Earth-Orbit (VLEO) satellite communications.73 In 2024, 
the company started testing its first 6G satellite, reportedly developed entirely with Chinese 
hardware and software.74 Successful deployment of 6G satellites could provide China with 
a strategic advantage in global communications, with potential military applications such 
as operational coordination and precision targeting. 

HIGH-RISK COOPERATION: EUROPE LEARNED ITS LESSON THE HARD WAY

Until recently, the strategic and national security implications of satellite internet infra-
structure were rarely discussed outside the defense and intelligence communities in Europe. 
China, moreover, was largely not seen as posing direct security challenges to the EU. That 
geopolitical context allowed for several cooperation initiatives between European and Chi-
nese commercial actors in LEO. The subsequent setbacks or suspension of those projects 
offer lessons regarding the importance of risk assessments prior to any collaboration with 
China-based partners on critical space technology or infrastructure.

The failure of KLEO Connect, a joint venture (JV) between a German startup, a US-based firm, 
and state-linked Chinese investors, demonstrates how the European side might have under- 
estimated the strategic significance of satellite communications. KLEO Connect, which has 
since gone bankrupt, was created in 2017 by Western partners and SSST, the company behind 
SpaceSail, to launch more than 300 internet satellites in LEO by 2028. The JV ended in legal dis-
putes, with the German partner accusing the Chinese side of sabotaging the project by trying to 
use its spectrum allocation to build its own constellation.75 SSST has disputed the accusation.76 

The case highlighted the geopolitical competition around the allocation of space in orbit. 
In 2021, the Shanghai Engineering Center for Microsatellites, the manufacturer for KLEO 
Connect’s constellation and SSST’s shareholder, launched two LEO satellites with the same 
technical specifications, orbital slot and frequency range of the JV’s planned deployment 
– unbeknown to its European partners.77 There are still ongoing disputes on the frequency 
allocation registered to KLEO Connect in Liechtenstein.78

Satellite-based 
quantum 
communications 
are the next 
frontier
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Another high-risk collaboration was a partnership between the French propulsion start-
up ThrustMe and the Chinese micro- and nano-satellite maker Spacety. In 2020, Spacety  
(officially Changsha Tianyi Space S&T Research Institute, 长沙天仪空间科技研究院) launched 
the world’s first iodine-propelled satellite.79 Iodine is cheaper and easier to use compared 
to other propellants like xenon.80 Though the collaboration focused on applications in  
airplane tracking and remote sensing, electric ion thrusters can make small satellites more 
maneuverable, thus limiting collisions that would produce even more space debris in the 
already crowded LEO.81 

Despite the potential benefits, ThrustMe’s collaboration with Spacety also raised clear 
national security concerns. Spacety, whose Luxembourg subsidiary has since filed for 
bankruptcy, was hit by US and EU sanctions for providing satellite imagery of locations 
in Ukraine to assist the mercenary Wagner Group in Russia’s invasion of Ukraine.82 It is 
unclear whether Beijing, which has been supporting Russia’s war in Ukraine, was aware of 
those activities. Spacety is also known for its work on air defense radar.83 

As the strategic relevance of space is growing, and more European countries increasingly 
view China as a security challenge, scrutiny of such collaborations has fortunately  
increased. A plan by OneWeb to enter the Chinese market never materialized, and the stake 
of a Chinese sovereign wealth fund was reduced to two percent when the company merged 
with Eutelsat in 2022.84 In Germany, the government in recent years barred a laser tech 
company from operating in China and blocked the takeover of another satellite communi-
cations firm by the Chinese state.85

Given China’s strategic and geopolitical ambitions, any collaboration should be vetted  
thoroughly, provide clear benefits to European stakeholders, and include safeguards to  
ensure that no technology or know-how is compromised in ways that could jeopardize  
economic or national security. 

EUROPEAN CONSTELLATIONS ARE AHEAD BUT NEED SCALE TO COMPETE

China’s progress in satellite internet does not yet match its ambitions. While Starlink  
galvanized Chinese efforts, the country still struggles to execute. However, Starlink’s  
extensive use in Ukraine is now spurring the PLA to put its weight behind the technology. 
Technical hurdles, especially insufficient launch capacity, add to regulatory hurdles and 
the traditional dominance of SOEs. 

China has been trying to expand the role of commercial companies in space, drawing lessons 
from the US. However, the dual-use nature of space technologies and entrenched SOEs 
make the US commercial model inapplicable, especially as China is still lacking completely 
private funding. Still, the agility and innovativeness of private firms make them indispens-
able, which likely explains why Beijing is signaling renewed policy support.

But China has some advantages. The country is strong at scaling up manufacturing and 
is a major production hub for the electronics required for satellites and ground terminals. 
Chinese companies have a history of taking advantage of being second movers. Due to its 
highly regulated internet, moreover, Chinese firms will not need to worry about competi-
tion from Starlink.

Any collaboration 
with China on 
space internet 
should be vetted 
thoroughly
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A Chinese satellite 
internet could 
deepen global 
dependencies on 
China

China’s extensive ties to lesser developed and emerging markets and its experience as a 
connectivity provider could enable it to establish a footprint quickly, as the country did in 
terrestrial network equipment like 5G base stations. Lacking affordable alternatives, many 
developing countries might well choose SpaceSail’s services, especially if they can inte-
grate into existing 5G/6G offerings. While this prospect could narrow the global digital 
divide, it would also embed countries into China’s state-controlled, dual-use information 
infrastructure. 

Even though China is currently not meeting its ambitions, Europe would do well to take the 
challenge it poses seriously. A Chinese satellite internet with global coverage could deepen 
global dependencies on China for digital connectivity, and Europe risks being left behind. 
In addition, Beijing’s extensive support and the huge ambitions, demonstrated again at the 
end of 2025 with its ITU spectrum filings for over 200,000 satellites, are unlikely to com-
pletely evaporate. The country is already in a favorable position as an electronics manufac-
turing hub, and in other technologies inclusion of the private sector has led to significant 
breakthroughs for China. In satellite internet, especially, breakthroughs in reusable rockets 
could significantly speed up satellite deployment. 

This critical infrastructure requires a strategic approach. While Europe’s first concern is its 
reliance on Starlink, China’s activities also have implications for Europe. Satellite internet 
could boost the PLA’s capabilities in areas such as optical-radar fusion, precise signals, 
and quantum-encrypted communications. While not covered in this report, China’s coun-
terspace capabilities are also a cause for concern. The new German government strategy for 
space safety and security notably singles out China for having demonstrated capabilities to 
destroy or sabotage foreign satellites.86

Europe is yet to capitalize on its strengths in network technology, which could be expanded 
into satellite internet. For example, it is a major player in laser communications. In terms of 
regulation, however, market fragmentation keeps holding the continent back. In addition, 
Europe struggles with funding and scale for similar projects, as demonstrated by repeat-
ed failures at building an independent cloud ecosystem. European alternatives to Starlink 
need to be competitive or to provide a unique selling point to attract users.

Like China, Europe is also dealing with insufficient launch capacity. The European Space 
Agency’s new European Launcher Challenge is supposed to replicate the model that the US 
successfully used to build capacity with SpaceX, Amazon, and Boeing. The winners must 
achieve an orbital launch no later than 2027, after which ESA will commit to procuring 
their launch services for its missions.
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RECOMMENDATIONS

	 �Monitor Chinese advances in satellite internet: China’s forays into space-based 
communications carry economic, geopolitical, and security implications. Relevant 
actors in Europe should systematically track China’s activities and technological 
progress, including by building on EU-led efforts87 to monitor space value chains.

	 �Invest in European satellite internet services for civilian and military applica-
tions: European startups paved the way for the new space economy, but Europe’s 
capacity in space-based internet is eclipsed by SpaceX’s. Europe should treat space-
based internet as it did with satellite navigation and build its own networks. 

	 �Consolidate the market, focus on launch capacity: China’s experience shows that 
even with ample policy and funding support, insufficient launch capacity can hinder 
constellations’ deployment. European efforts should be efficient, targeted, and seek 
to remedy the fragmentation of Europe’s space and internet markets. 

	 �Foster European innovation and supply chain resilience: EU incentives for in-
novators in critical space technologies, like lasers, are crucial for keeping the in-
dustry competitive. These efforts should be accompanied by supply chain resilience 
measures, especially in critical minerals like gallium and rare earth elements where 
Europe relies on Chinese suppliers. 

	 �Consider access to space as a security priority: As LEO becomes increasingly 
crowded, it is now a more contested area where adversarial actors can restrict Eu-
ropean access, either intentionally or otherwise.88 China’s potential access to spec-
trum around Europe should be considered a potential indirect threat to European 
security.

	 �Review all cooperation agreements with China and limit them in areas of stra-
tegic concern: Cooperation in such a strategic technology area as space poses con-
siderable risk. In areas of shared concern, like mitigating space debris, there could 
be opportunities for selective, highly scoped engagement.

	 �Consider offering affordable access to lesser developed countries: European 
companies are already competing with SpaceSail across markets from Central Asia 
to Latin America. European governments should consider ways to embed satellite 
internet within the EU’s connectivity partnerships.
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