Emerging Competition Issues and Antitrust Regulation of
Embodied AI: China’s Perspective

by Jet Deng!

Artificial Intelligence or Al has remained one of the most closely watched technology sectors
in 2026. As market attention shifts beyond chatbots and content generation, embodied Al has
emerged as a particularly important frontier. In policy terms, it is increasingly being discussed
in China as part of the development of future industries and Al-enabled industrial upgrading.
In commercial terms, it marks a shift from Al as a purely digital tool toward Al systems with

physical embodiments that can interact with the real world in real time.

A useful way to understand this shift is through the classical Chinese idea of zhi xing he yi —
the unity of knowledge and action — associated with Wang Shouren (also known as Wang
Yangming), a major Ming-dynasty philosopher.? In that tradition, knowledge is not complete
when it remains abstract; it becomes meaningful through action. Similarly, embodied Al marks
a movement from disembodied intelligence toward a “brain-body” system in which cognition

and execution form an integrated loop.

That shift matters because embodied Al is not simply a new application layer for existing
models. It represents a shift from largely informational intelligence to an integrated software-
hardware system in which perception, reasoning, and physical execution are closely linked. For
manufacturers, system integrators, robotics companies, and platform businesses, this creates
significant commercial opportunities. For competition authorities, it also raises a new set of
questions about market power, lock-in, data control, and the design of regulatory responses.
Embodied Al is unlikely to require a wholly new branch of antitrust law, but it is likely to
intensify familiar competition concerns around data access, interoperability, ecosystem lock-

in, and automated coordination.

China is central to this discussion for several reasons. China combines a large manufacturing
base, a deep robotics supply chain, extensive industrial application scenarios, and strong policy

support for Al-enabled industrial upgrading. These conditions make China not only an

! Dr. Jet Deng is a senior partner with Dacheng Beijing office practicing competition and data protection law in China. He
can be reached via email zhisong.deng@dentons.cn. The author would like to thank Nicolas Li and Chiara Yu for their
invaluable contribution to this paper.

2 Wang Shouren, also known as Wang Yangming (1472-1529), was one of the most influential philosophers in the
Confucian tradition and a leading figure of Ming-dynasty Neo-Confucianism. In contrast to the more orthodox Cheng-Zhu
school of principle associated with Cheng Yi and Zhu Xi, Wang emphasized the active and moral character of knowing,
developing doctrines such as the “innate knowledge of the good” (/iangzhi) and the “unity of knowledge and action” (zAi
xing he yi). The latter does not simply mean that knowledge should later be followed by action; rather, it suggests that
genuine moral knowledge is already action-guiding and is incomplete if it remains detached from practice.
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important market for embodied Al, but also a jurisdiction in which competition issues may
emerge early across hardware, software, data, cloud infrastructure, standards, procurement, and
downstream deployment. For foreign companies, the Chinese experience is therefore relevant
not merely as a matter of local compliance, but also as a reference point for how competition
law may respond when Al systems become embedded in physical production and service

environments.

As with earlier phases of Al development, the growth of embodied Al is likely to be
accompanied by new competition risks in data, algorithms, infrastructure, and industrial policy.
Early identification of those risks matters. If regulators and market participants wait until the
market has already concentrated around a handful of dominant ecosystems, later intervention
may be more costly and less effective. For that reason, antitrust analysis should begin at an

early stage, even while the industry remains dynamic and innovation-led.
I. Embodied AI’s Closed-loop System and Its Industrial Distinctiveness

Unlike disembodied Al systems that decouple perception from action, embodied Al operates
as a closed-loop system—an engineering instantiation of the unity of knowledge and action. In
this paradigm, perception, decision-making, and motor execution are not sequential stages but

mutually constitutive processes.

Embodied Al differs from text- or content-oriented Al because it is built around a “perception-
decision-action” loop. While many Al systems generate text, images, code, or other
informational outputs in response to user inputs, embodied Al, by contrast, is designed to
interact continuously with physical environments. It does not merely respond to prompts. It
senses, decides, and acts through a combination of models, sensors, control systems, and
physical devices. This distinction should not be overstated. Embodied Al may still rely on large
language models, reinforcement learning, simulation, and other foundation-model techniques.
Its distinctive feature is not that it is separate from generative Al, but that Al capabilities are
integrated into a physical system capable of real-world execution. This is the technical
counterpart of the knowledge-action linkage described above: perception and reasoning matter
not as isolated cognitive processes, but because they are continuously translated into physical

action.

At the perception stage, embodied Al systems collect environmental information through
cameras, tactile sensors, lidar, microphones, and other devices. At the decision-making stage,
models running locally or in the cloud process those inputs, predict the consequences of
different actions, and choose a course of action consistent with the system’s objective. At the
execution stage, robotic arms, mobile platforms, grippers, and other hardware components

translate those decisions into physical action in the real world.
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This architecture produces an important competitive consequence. As embodied Al systems
interact with physical environments, they generate new operational data that can be used to
improve subsequent training and optimization. The result is a self-reinforcing loop: broader
deployment yields more data, more data improves performance, and better performance
supports broader deployment. In antitrust terms, this can generate durable advantages that are

not limited to conventional software scale effects.

The industry chain is correspondingly broad. Upstream layers include high-end chips, precision
sensors, servo motors, and other critical hardware inputs. Midstream layers include algorithmic
platforms, robot operating systems, simulation environments, system integration, and
middleware. Downstream applications span industrial robotics, intelligent vehicles, household
service robots, and medical robotics. Competitive constraints may therefore be affected at

multiple points in the stack and conduct in one layer may spill over into adjacent markets.

China has become one of the most active markets for embodied-Al development and
deployment. Under a broad market definition, industry estimates suggest that China’s
embodied Al market reached approximately US$134.6 billion in 2025, and may exceed
US$147.1 billion in 2026.> In one important sub-segment, IDC reported that global shipments
of humanoid robots reached approximately 18,000 units in 2025, with Chinese manufacturers
accounting for the overwhelming majority of shipments.* This market momentum is supported
by expanding real-world applications. Advanced industrial robots, autonomous mobile robots,
and increasingly capable household devices already demonstrate core embodied functions such
as obstacle recognition, environmental mapping, and basic object manipulation. As embodied
Al moves from pilot deployment toward broader industrial and consumer use, competition
issues are likely to become less theoretical and more relevant to regulatory and compliance

discussions.
II. Emerging Competition Risks in the Embodied AI Sector

The technical and commercial features of embodied Al create competition risks that overlap
with those seen elsewhere in Al, but they also present several issues of their own. At the current

stage of market development, at least five categories of risk deserve particular attention.’

3 For market estimates on China’s embodied Al industry, see 36Kr Research Institute. “2026 Research Report on the
Development of the Embodied Al Industry.” 30 Jan. 2026 https://36kr.com/p/3660312420180864, USD equivalents are
calculated using an indicative exchange rate of US$1 = RMB 6.7975.

4 For market data on humanoid robots, see International Data Corporation (IDC). “Global Humanoid Robot Market
Analysis, 2026: Breakthroughs, Deployment and an Emerging Market Structure.” Jan. 2026.
https://my.idc.com/getdoc.jsp?containerld=CHC54064426&pageType=PRINTFRIENDLY.

5 To learn more about the emerging antitrust risks in embodied Al see Shen, Niangan. “Monopoly Risks in the Embodied
Intelligence Market and Their Countermeasures.” Studies in Science of Science, 30 Jan. 2026, online advance publication.
https://doi.org/10.16192/j.cnki.1003-2053.20260130.003.
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Before turning to those risks, one qualification is important. The existence of data advantages,
vertical integration, proprietary interfaces, or algorithmic tools does not by itself establish
antitrust liability. The point is therefore not that embodied Al is inherently anticompetitive, but
that its technical architecture may make certain competition-law questions more frequent, more

complex, and more strategically important.
1. Data Accumulation and Training Barriers

First, data collection and training may evolve into significant barriers to entry. Compared with
text- or content-oriented Al services, embodied Al requires a more demanding dataset mix.
Static text and image data are not enough. Effective training also depends on human
demonstrations, motion trajectories, three-dimensional environmental data, and other
information derived from real physical interaction. Building live training environments and
deploying machines to collect such data is expensive, time-consuming, and difficult to replicate
at scale. As a result, firms with large installed fleets may benefit from a strong feedback loop:
broader deployment generates more operational data, more operational data improves models

and control systems, and better performance supports further deployment.

For start-ups, simulation can partly reduce dependence on costly real-world deployment. Even
so, high-quality simulation platforms themselves require large investments in computing power,
algorithms, engineering capability, and training data. If a small number of firms were to control
simulation platforms, data standards, training frameworks, and key computing resources at the
same time, those firms may be able to entrench their advantages further. In that setting, antitrust
authorities may need to watch for exclusionary conduct such as exclusive arrangements across
the supply chain, refusals to permit necessary interoperability, or other strategies that raise

rivals' costs of entry and expansion.
2. Ecosystem Lock-in and Interoperability Restrictions

Second, ecosystem closure may strengthen market lock-in. On the upstream side, chips, sensors,
robot operating systems, cloud computing, and core middleware may all become bottleneck
inputs. Firms holding strong positions in those areas could, in principle, engage in familiar
exclusionary or exploitative practices under competition law, including unfair pricing, refusals
to deal, tying, discriminatory treatment, or restrictive trading conditions. At the downstream
level, device manufacturers may reinforce their positions through proprietary data formats,

closed interfaces, and compatibility restrictions that make switching unusually difficult.

Lock-in risks may be amplified by richer user and environmental data collected by embodied
Al devices. A household robot, for example, may learn a user’s schedule, habits, preferences,

and behavioral patterns. If those data remain confined within a single device ecosystem and
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cannot be downloaded, transferred, or used effectively with competing products, users may
become tied to one platform. Similar concerns may arise where a firm with strength in one
layer of the stack extends that position into adjacent layers through tying, bundling, pre-
installation, or default-setting practices involving Al applications, hardware, operating systems,
cloud services, simulation tools, or after-sales data services. Such integration is not inherently
unlawful. In many cases, close integration between hardware, software, cloud services, and
after-sales data services may improve safety, reliability, product performance, and user
experience. The antitrust concern arises where integration is used to foreclose rival suppliers,
reduce user choice, obscure the pricing of individual products or services, degrade

interoperability, or make switching to competing ecosystems unnecessarily difficult.

Al and algorithmic tools may also make tying or bundling strategies more targeted. A firm may
use algorithms to identify inframarginal customers with relatively inelastic demand and offer
bundled products or services to them. Profits from those less price-sensitive customers may
then be used to subsidize discounted bundles for more marginal customers, making

anticompetitive tying or bundling strategies more commercially viable.¢
3. Algorithmic Collusion

Third, algorithmic collusion may test the limits of traditional cartel analysis. Where firms
explicitly agree on a pricing or coordination strategy and then use algorithms to implement it,
existing antitrust rules can generally be applied without major difficulty. The harder question
arises when multiple systems relying on similar public data, similar models, or common
underlying objectives begin to converge on coordinated strategies without clear evidence of
human agreement. In embodied Al, that issue may become more realistic as multi-agent

deployment expands in logistics, manufacturing, and other operational settings.

A simple hypothetical illustrates the concern. Suppose two smart logistics operators serving
the same industrial park both instruct their systems to maximize profit. If the systems infer,
through repeated interaction, that each operator should serve half the park and avoid active
competition, the economic outcome may resemble market allocation even if no human manager
expressly agreed to such a division. The hypothetical is not meant to suggest that a coordinated
outcome alone would establish liability. The difficult legal question is not merely whether the
economic outcome resembles coordination, but whether existing concepts such as agreement,
concerted practice, facilitating practice, or information exchange can reach machine-mediated

convergence. The harder cases are those involving common algorithmic vendors, shared data

% For discussion of algorithmic predation and exclusion, see Cheng, Thomas K., and Julian Nowag. “Algorithmic Predation
and Exclusion.” LundLawCompWP 1, 2022. https://hub.hku.hk/bitstream/10722/311575/1/content.pdf.
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pools, parallel adoption of similar optimization tools, or autonomous learning systems that

converge on coordinated outcomes without clear evidence of human agreement.
4. Industrial Policy, Standards, and Selective Support

Fourth, industrial policy and industry coordination may themselves become tools of exclusion.
Embodied Al is a strategic emerging sector, and local governments often support such sectors
through subsidies, pilot projects, procurement programs, and industrial funds. Those measures
are not inherently unlawful. However, if market access, fiscal support, procurement choices, or
standard-setting arrangements are designed in a way that provides selective or preferential
support to particular firms without adequate justification, they may distort competition. Similar
concerns can arise in industry associations, standard-setting organizations, and collaboration
platforms, particularly in a sector with long supply chains, many technical standards, and strong

coordination needs.
5. Non-traditional Consolidation and Acquisition-like Arrangements

Fifth, non-traditional consolidation or acquisition-like arrangements may attract antitrust
scrutiny. This issue is not unique to embodied Al but it is particularly relevant to Al-related
sectors because competitive advantage is often embedded in computing infrastructure, model
deployment, proprietary data, technical architecture, commercialization channels, and
specialized engineering teams. A firm may therefore obtain important competitive resources or
influence through strategic investments, exclusive partnerships, technology licensing,
governance rights, privileged information access, acqui-hire arrangements, or the transfer of

key personnel, while the target company remains formally independent.

Recent developments in the broader Al industry illustrate the concern. The Microsoft/OpenAl
partnership prompted merger-control and competition questions in several jurisdictions despite
not being structured as a conventional acquisition. In the United Kingdom, the CMA ultimately
concluded in March 2025 that the partnership did not qualify for investigation under the UK
merger-control regime. Separately, acqui-hire arrangements have become an important
reference point for assessing non-traditional consolidation in Al markets. Such arrangements
are relevant because technical teams, tacit know-how, model-development experience, and
commercialization capability may themselves constitute key competitive assets. Even where
no conventional acquisition of shares or business assets occurs, the transfer of a core team,
combined with licensing, funding, or privileged access to technology, may raise questions
about whether competitive capacity has effectively shifted from one undertaking to another.
Reported arrangements such as Microsoft/Inflection and Nvidia/Groq show why technology

licensing combined with the movement of founders, executives, and engineering talent may
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attract regulatory attention as a form of strategic consolidation, even where the target company

remains formally independent.

In the embodied Al context, similar concerns may arise where a leading cloud, chip, platform,
or robotics company obtains privileged access to robot operating systems, simulation platforms,
control algorithms, device-generated data, humanoid robot teams, or key hardware
technologies. Such arrangements may raise antitrust concerns if they reduce a partner’s
independent competitive capacity, foreclose access to critical inputs, or strengthen control over

an emerging technology stack.
ITI. Not So Many Lessons from the EU and the US

The EU and the United States have not adopted embodied-Al-specific antitrust rules, nor are
there public antitrust enforcement cases directed specifically at embodied Al. However,
because embodied Al touches multiple regulatory layers, including robotics and smart devices,
Al models, data access, cloud and computing infrastructure, algorithmic decision-making, and
platform ecosystems, enforcement and regulatory practice in adjacent fields remains relevant

as a reference point.

In the EU, the AI Act, the Data Act, and the Digital Markets Act provide adjacent reference
points for Al risk governance, connected-product data access, interoperability, and gatekeeper
control. The Al Act is relevant because it adopts a risk-based framework for Al developers and
deployers, including obligations for certain high-risk Al systems. The Data Act is particularly
relevant to embodied Al because it addresses access to and use of data generated by connected
products and related services, including industrial data and cloud switching. The Digital
Markets Act is relevant because it targets gatekeeper power in large digital ecosystems and
imposes obligations that may include openness and interoperability in certain core platform
contexts. None of these instruments is an embodied-Al-specific antitrust regime. However,
together they show how European regulation is moving beyond traditional ex post antitrust
enforcement toward a broader framework that addresses data access, interoperability, risk
governance, and ecosystem power. Their relevance is indirect: they shape the regulatory
environment in which competition-law concerns about data access, interoperability, and

ecosystem control will be assessed.

Merger review in robotics and smart devices, such as the Amazon/iRobot transaction, illustrates
how competition authorities may examine platform access, ecosystem integration, and data-
related advantages in connected-device markets. In that transaction, the European Commission

focused on whether Amazon could restrict or degrade rival robot vacuum cleaner suppliers’
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access to its online marketplace, "while the UK CMA examined issues relating to Amazon’s
marketplace position, smart-home ecosystem, and access to iRobot data before ultimately
clearing the transaction.® The transaction was ultimately abandoned after EU competition
concerns, but the review remains a useful reference point for platform access and connected-
device data issues. For embodied Al, the relevance is that future competition analysis may
similarly focus on how control over distribution channels, device ecosystems, user or
operational data, and interoperability can affect competition in robotics and Al-enabled

hardware markets.

In the United States, there is currently no Al-specific antitrust statute, let alone an embodied-
Al-specific regime. Enforcement remains grounded in general antitrust tools, including the
Sherman Act, the Clayton Act, and the FTC Act. Against that background, the DOJ Antitrust
Division’s November 2024 update to its Evaluation of Corporate Compliance Programs in
Criminal Antitrust Investigations is significant because it brings companies’ use of Al and other
new technologies, as well as their controls over associated antitrust risks, within the scope of
compliance-program assessment. *The RealPage case, including the DOJ’s 2024 complaint
and subsequent developments, illustrates how algorithmic pricing tools may raise antitrust
concerns where they allegedly facilitate coordinated pricing or the exchange of competitively

sensitive information. '°

In parallel, as discussed above in relation to acquisition-like arrangements, the FTC’s inquiry
into generative Al investments and partnerships reflects concern that large technology
companies may obtain strategic influence over Al developers or access to critical Al assets
through investment and cooperation structures rather than conventional acquisitions.'! These
US developments do not provide rules for embodied Al, but they are useful reference points
for applying general antitrust principles to Al-enabled decision-making, technology

partnerships, and emerging Al ecosystems.

IV. China’s Perspective: Proactive Methodology and Innovative Regulatory Tools

7 European Commission. “Commission Sends Amazon Statement of Objections over Proposed Acquisition of iRobot.” 27
Nov. 2023. https://ec.europa.eu/commission/presscorner/api/files/document/print/en/ip_23_5990/IP_23 5990 EN.pdf.

8 Competition and Markets Authority. “Amazon/iRobot Merger Inquiry.” Last updated 16 June

2023. https://www.gov.uk/cma-cases/amazon-slash-irobot-merger-inquiry.

9 U.S. Department of Justice, Antitrust Division. Evaluation of Corporate Compliance Programs in Criminal Antitrust
Investigations. Nov. 2024. https://www.justice.gov/d9/2024-
11/DOJ%20Antitrust%20Division%20ECCP%20-%20November%202024%20Updates%20-%20FINAL.pdf.

10 U.S. Department of Justice. “Justice Department Sues RealPage for Algorithmic Pricing Scheme that Harms Millions of
American Renters.” 23 Aug. 2024. https://www.justice.gov/archives/opa/pr/justice-department-sues-realpage-algorithmic-
pricing-scheme-harms-millions-american-renters.

1 Federal Trade Commission. “FTC Launches Inquiry into Generative Al Investments and Partnerships.” 25 Jan. 2024.
https:/www.ftc.gov/news-events/news/press-releases/2024/01/ftc-launches-inquiry-generative-ai-investments-partnerships.
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For foreign companies, the key point is that China is unlikely to regulate embodied Al through
a single bespoke antitrust regime. Instead, the current policy direction suggests that Chinese
authorities will rely on a combination of existing antitrust rules, fair-competition review,
industrial policy instruments, and sector-specific governance for data and technology.
Institutionally, this also means that embodied Al may involve multiple authorities. SAMR
remains the principal antitrust enforcement authority. The Ministry of Industry and Information
Technology is highly relevant to manufacturing, robotics, industrial AI deployment, and
technology policy. The Cyberspace Administration of China, the National Data Administration,
the National Development and Reform Commission, and other authorities may also be relevant
where data, algorithms, computing infrastructure, industrial policy, or public procurement are
involved. The Chinese approach is therefore likely to be cumulative and cross-institutional

rather than standalone.
1. Existing Regulatory Framework

At the level of core competition law, the amended Anti-Monopoly Law already provides an
important signal. Since 2022, Article 9 has expressly stated that undertakings may not use data,
algorithms, technology, capital advantages, platform rules, or similar means to engage in
monopolistic conduct prohibited by the law. Although this provision was drafted with the
broader digital economy in mind, it is highly relevant to embodied Al because data control,
algorithmic optimization, technological dependence, capital advantages, and ecosystem design
are likely to become central competitive levers in this sector. Article 26 may also be relevant
to acquisition-like arrangements, because it allows the antitrust enforcement authority to
require notification and review of a concentration that falls below the normal filing thresholds
if there is evidence that the transaction may have the effect of eliminating or restricting

competition.
2. Fair Competition Review and Industrial Policy

A second point to watch is the institutional emphasis on fair-competition review of industrial
policy. China's Fair Competition Review Regulations, which took effect on August 1, 2024,
require administrative agencies and organizations authorized by laws or regulations to perform
public-administration functions to conduct fair-competition review when formulating policy
measures involving business activities. The system is intended to help preserve a unified
national market and reduce policy measures that restrict market access, discriminate among
market participants, or reinforce local protectionism. For embodied Al, this matters because
the sector is likely to receive substantial policy support from both central and local authorities.
Subsidies, industrial funds, pilot projects, public procurement, application-scenario programs,

and standard-setting initiatives may all support innovation. At the same time, they may raise

9/ M1



Emerging Competition Issues and Antitrust Regulation of Embodied Al: China’s Perspective

competition concerns if they favor selected firms, exclude non-local suppliers, impose

discriminatory technical requirements, or distort access to key application scenarios.
3. Cross-institutional Governance

A third point is that Chinese industrial policy signals do not point only toward state support;
they also emphasize market-led development, openness, ecosystem building, and safety
governance. In January 2026, eight central authorities, led by the Ministry of Industry and
Information Technology, issued the Special Action Implementation Opinions on “Al +
Manufacturing.” The document calls for deployment of Al in manufacturing, industrial
datasets, model applications, open ecosystems, and safety governance. For foreign readers,
this suggests that Chinese policy is likely to support scale and industrial deployment while
simultaneously encouraging platform building, standardization, data-model-scenario
integration, and forms of controlled openness. From an antitrust perspective, the important
question will be how these policy objectives interact with market access, interoperability,

procurement, standards, and the competitive position of foreign and domestic firms.

At the enterprise level, Chinese enforcement and compliance attention is also likely to focus
on a familiar set of issues. These include control over device-generated, user, and operational
data; restrictions on interoperability and data portability; exclusive or quasi-exclusive
ecosystem arrangements; tying, bundling, or default-setting practices across hardware,
software, cloud, and after-sales service layers; algorithmic pricing or allocation tools; sensitive
information exchange through industry associations, standard-setting bodies, or technical
cooperation mechanisms; and acquisition-like arrangements involving key technologies, data,
computing resources, commercialization channels, or engineering teams. Companies active in
embodied Al should therefore consider antitrust compliance at the design stage, not only at the
enforcement stage. Relevant controls may include data-governance protocols, interoperability
review, antitrust assessment of bundled offerings, monitoring of algorithmic pricing and
allocation tools, clean-team rules for technical cooperation, and merger-control assessment for
minority investments, technology licensing, exclusive partnerships, and talent-transfer
arrangements. None of these issues is unique to China, but in the embodied Al context they are
likely to be assessed against a policy background that gives significant weight both to

innovation policy and to orderly market development.
4. Forward-Looking Antitrust Regulation for Embodied Al

Accordingly, China’s emerging approach should be understood as a China-specific response to
a broader global challenge: how existing competition rules should apply to new forms of
market power built around data, interfaces, hardware, algorithms, computing infrastructure,

and ecosystem control. As embodied Al moves from pilot deployment toward wider
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commercialization, competition analysis will need to address risks across these interconnected
layers without undermining technological development, industrial experimentation, and
legitimate efficiency-enhancing integration. For companies, the practical lesson is to treat
antitrust compliance as part of product architecture and ecosystem strategy. In China in
particular, decisions about data access, interface design, simulation platforms, cloud
dependence, default settings, technical standards, and strategic partnerships may become
competition-law issues long before an enforcement investigation begins. The central task for
competition law is therefore not to treat embodied Al as a separate legal category, but to identify
and address competition risks early enough to prevent self-reinforcing loops of data, hardware,
interfaces, algorithms, and real-world execution from hardening into durable market power,

while preserving the efficiencies and innovation benefits that embodied Al may generate.
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