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About this dossier

This dossier replaces the postponed May 2026 edition of The European Humanoid Mandate. It is not an
addendum and should not be read as a lightly updated version. The second World Humanoid Robot Games
in Beijing, the first commercial operating disclosures from U.S. vendors, the acceleration of European
funding and the shift inside Hyundai and Boston Dynamics have changed the analytical center of gravity.

The earlier thesis treated Europe’s regulatory capability as a potential moat. That thesis remains partly
valid, but it was too generous about timing. Compliance becomes an advantage only after a company has
a reliable product, harmonized standards, and a customer willing to pay. Before those conditions exist,
regulation can become a fixed cost imposed on the weakest balance sheets first.

Scope and definitions

Humanoid means a mobile robot whose body plan is substantially human-like and whose commercial
proposition depends on operating in spaces, workflows or tools designed for people. The category includes
full bipeds and functionally equivalent mobile manipulators when their business case is explicitly based on
human-workspace compatibility. Traditional industrial arms, autonomous mobile robots, medical
exoskeletons, and social robots are used as comparators, not automatically counted as humanoids.

Evidence rule

RefleXio evidence rule. A promotional video proves only that a selected sequence occurred. A pilot proves only that a
customer allowed testing. Commercial maturity begins when a buyer discloses paid deployment, operating hours,
intervention rates, throughput, and task economics.
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Executive summary

The humanoid market is experiencing a genuine technical acceleration wrapped in an even faster narrative
boom. China’s World Humanoid Robot Games supplied the perfect image of this tension. The second
edition brought together 2,056 robots from 666 teams across 16 countries (Beijing Municipal Government,
2026a). Tiangong Ultra ran the 100 meters in 9.39 seconds, then 8.86, then 8.64 in the final on August 26,
three results in five days. It does not decelerate. It stops by striking a padded mat placed beyond the finish
line, and Reuters reported a small fire in its torso after one such impact (Reuters, 2026¢). The organizers
have published no measurement protocol, and the start type and track configuration are undisclosed. The
machine was faster than the human world record and less competent than a pedestrian approaching a
wall.

That contradiction should not be used to dismiss China. The Games are not proof of commercial maturity,
but they are an unusually visible stress test for motors, balance, control, thermal performance, repair
cycles, and engineering depth. More importantly, the event sits above an industrial base that installed
295,000 conventional factory robots in 2024, held more than 2 million units in operation and saw domestic
manufacturers reach 57% of installations in its own market, up from 47% in 2023 (International Federation
of Robotics, 2025). No other country currently combines comparable industrial-robot scale, domestic
supplier depth and rapid hardware iteration at the same observed density.

The United States has the strongest combination of frontier Al, venture capital, and commercial software.
It also has the clearest public operating evidence. Figure Al reported that Figure 02 loaded more than
90,000 parts during ten-hour weekday shifts at BMW and contributed to production of 30,000 vehicles
(Figure Al, 2025). Agility reported more than 65,000 hours of operation through deployment commitments
across nine customer facilities, and more than 100,000 totes moved at GXO (Agility Robotics, 2025,
2026b). These figures are vendor disclosures, not audited industry statistics, but they are materially
stronger than demonstration reels.

Boston Dynamics illustrates the pressure created by this new evidence standard. Hyundai agreed in July
2026 to buy out SoftBank’s remaining stake, management changed, the whole of 2026 Atlas output was
committed to Hyundai’s own application center and to its Al research partner rather than to external
customers (Hyundai Motor Group, 2026; Reuters, 2026a), and investors increasingly treated
commercialization as the test of value. Boston Dynamics' engineering supremacy is not in doubt, but its
balance sheet discipline is. The clock now runs against fleet scale, uptime, and recurring revenue, not
against R&D prestige.

Japan remains the most misread participant. It is neither absent nor leading the general-purpose humanoid
market. It operates 450,500 industrial robots (International Federation of Robotics, 2025), retains deep
capabilities in motors, drives, sensors, precision manufacturing, and automotive production, and has
decades of humanoid research through Honda and Toyota. Yet Japan repeatedly converted robotics
leadership into components, internal know-how, and carefully bounded platforms rather than globally
scaled humanoid products. Its current route back into the market runs through automotive plants, remote
operation, dexterous hands, and partnerships such as Toyota’s commercial agreement with Agility
Robotics (Agility Robotics, 2026a).

Europe has more technical capacity than the market narrative admits and less industrial coherence than
European policy language suggests. The EU recorded 231 industrial robots per 10,000 manufacturing
employees, above the global average (International Federation of Robotics, 2026a). NEURA Robotics
announced a Series C of up to $1.4 billion and stated that its order book and strategic deployment pipeline
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together exceed $1 billion (NEURA Robotics, 2026b). Wandercraft has one Calvin-40 operating on a tire-
handling line at Renault’s Douai plant, and Renault announced in March 2026 a target of 350 humanoid
robots across its plants within eighteen months, with about ten expected by late 2026 (Wandercraft, n.d.).
Renault is both a minority investor in Wandercraft and its first customer. PAL Robotics offers two decades
of field and research experience. These are meaningful assets. They do not yet constitute a continental
stack.

The contrarian conclusion is that the humanoid boom is real, but the humanoid form is not yet proven as
the dominant economic solution. In many factories, a wheeled base, fixed arm or specialized machine will
remain cheaper, safer, and more reliable. Humanoids win only where the value of using human
infrastructure exceeds the cost of balance, batteries, joint count, perception, and safety. The market is
currently pricing the size of human labor. It should be pricing the much smaller set of tasks where human
form has a defensible advantage.

The winners will not be the robots that look most human or move most theatrically.
They will be the systems that convert human-designed environments into measurable operating leverage
with minimal intervention. The decisive metric is not units announced. It is productive hours delivered per
dollar of total system cost.
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Signal

2026 Beijing
Games

Tiangong Ultra
sprint

China
industrial
installations

China
operational
stock

Chinese
domestic
share

Unitree 2025
disclosure

Figure BMW
disclosure

Agility
disclosure

Japan
operational
stock

Europe
installations

Latest verified or
attributed figure

2,056 robots, 666 teams, 16
countries

8.64 seconds for 100
meters in the final, after
9.39 and 8.86 earlier in the
competition

295,000 units in 2024, 54%
of world demand

2,027,000 industrial robots

57% of installations in
China’s own market in
2024, up from 47% in 2023

More than 5,500 humanoids
shipped

90,000 parts, 30,000 cars,
ten-hour shifts, 1,250 hours
of runtime

65,000 operating hours
across nine facilities;
100,000 totes at GXO

450,500 industrial robots

85,000 in 2024, 67,800 in
the EU

What it actually tells us

Engineering participation scaled
sharply in one year

Dynamic locomotion advanced, safe
stopping did not. Event result, not a
ratified record. No measurement
protocol published.

Humanoids sit on a manufacturing and
integration base

Iteration can occur near the world’s
largest installed base

Local suppliers crossed the majority
threshold

Hardware volume is real, application
depth remains unclear. Self-reported,
unaudited, and undifferentiated by
model price or capability.

One of the strongest public task-level
deployment claims. Program
concluded; runtime was about half of
available shift hours.

Commercial evidence is moving
beyond pilots. The hours figure comes
from SPAC merger material, not
audited reporting.

Japan retains industrial depth despite
weak humanoid commercialization

Europe is a large automation market,
not a robotics desert
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OFFICIAL STATISTIC
Beijing Municipal
Government, World
Humanoid Robot Games,

Aug 25 2026

INDEPENDENT
OBSERVATION

Associated Press, Games
observations, Aug 2026

OFFICIAL STATISTIC
IFR World Robotics 2025

OFFICIAL STATISTIC
IFR World Robotics 2025

OFFICIAL STATISTIC
IFR World Robotics 2025

COMPANY CLAIM
Unitree clarification on
2025 sales data

COMPANY CLAIM
Figure Al, production at
BMW, Nov 19 2025
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Agility Robotics
disclosures, Nov 2025 and
Jun 2026
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Latest verified or

Signal e T What it actually tells us Source
: . COMPANY CLAIM
NEURA j;”;sbgoif:r? dto i$jaii4;1i, European capital scale changed, NEURA Robotics Series C
funding claim PP execution remains to be proved announcement, Jun 10
together above $1B 2026
One Calvin-40 on a tire line  Automotive demand can anchor a COMPANY CLAIM
Wandercraft at Douai; Renault target of European production run, but the gap Wandercraft, Calvin
commitment 350 units in 18 months, between one unit and the target is the ~ deployment milestones,
about 10 by late 2026 open question e R

Table 1. Key numbers.

The show scaled faster than verified deployment

Robots in 2025 Games 500

Teams in 2025 - 280

Figure 1. Growth of the World Humanoid Robot Games. Beijing municipal disclosures and event reporting.

1. The games are a diagnostic, not a market

1.1 What the spectacle proved

The 2026 Games showed that bipedal locomotion has crossed an important threshold. Running speed,
balance recovery, coordinated dance, soccer, and combat tasks require high torque density, fast control
loops, and improved mechanical robustness. A 4x jump in fielded robots in twelve months is not a hobbyist
statistic. It is proof that China can mobilize its entire university-to-factory pipeline around a single hardware
objective.

Scenario events in housekeeping, firefighting, and retail assistance were more relevant to
commercialization than the athletic program. They forced robots to perceive objects, navigate clutter, and
act under incomplete information. Failures in these tasks exposed the same bottlenecks seen in factories,
including fragile grasping, slow recovery, dependence on teleoperation, and poor handling of variation.
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1.2 What the spectacle did not prove

- A sprint does not measure useful payload, battery endurance, perception under occlusion or the ability
to resume after a fault.

* A competition team can repair a robot between events. A buyer needs predictable maintenance
intervals and spare-parts logistics.

* A scripted manipulation sequence does not disclose how often a human intervened, how much
training data was required or how the task performs after the environment changes.

« A government-backed event measures mobilization capacity. It does not reveal whether end users
would purchase the same machines without subsidies or strategic procurement.

« A unit shipped to a laboratory, school, or developer is not equivalent to a unit generating productive
hours in a customer operation.

1.3 The crash after the record

Tiangong Ultra’s sprint should be read as both a milestone and a warning. Reaching 8.64 seconds in the
final, about 41.7 km/h, is an impressive control achievement, and it is faster than the 9.58-second human
world record set by Usain Bolt in 2009 (Associated Press, 2026). It is also an event result at a self-
organized competition, not a ratified record, and the developer’s further claims of broken human records
at 400 meters, 1,500 meters and the high jump carry no independent ratification. Colliding with the barrier
after the finish shows that task optimization and world understanding remain separate problems. The robot
completed the metric that attracted attention and failed the broader objective that would matter in a
workplace. It is a compressed image of the industry itself.

Contrarian reading. The Games matter less as a forecast of robot labor than as an annual public
integration test. China is using spectacle to compress development cycles, recruit talent, set standards,
and normalize the category. The media event is part of industrial policy, not a substitute for it.
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2. The seven-gate maturity test

The seven-gate humanoid maturity test

7 Economics

6 Uptime

5 safety

4 Recovery

3 Autonomy

2 Manipulation
1 Mability

A demonstration can pass gate 1. A commercial system must pass all seven at once.

Figure 2. RefleXio seven-gate maturity test. Commercial maturity requires all gates at the same time.
Source note RefleXio Intelligence analysis. The seven-gate test is a RefleXio construct, not an industry standard.

2.1 Mobility

Walking, running, and balance are no longer the only defining bottlenecks. Several platforms can traverse
flat industrial floors and recover from moderate disturbance. Mobility still matters, but the market
overweights it because it is visually legible. A robot that walks beautifully and manipulates unreliably
remains an expensive moving camera.

2.2 Manipulation

The commercial frontier is shifting to hands, force control, and whole-body coordination. Real tasks involve
deformable objects, variable friction, imperfect placement, and tools designed for human fingers.
Manipulation performance must be measured through successful cycles across object variation, not the
best recorded attempt.

2.3 Autonomy

Autonomy is a spectrum. Remote operation, scripted motion, learned policies, and language-conditioned
action are frequently blended in marketing. Buyers need a disclosure of what the machine decides, what
the human decides, and how often the system requests assistance. Without that separation, autonomy
claims are not comparable.
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2.4 Recovery

Recovery is the hidden threshold between a demonstration and a product. A robot must detect failure, stop
safely, replan, and resume without an engineer entering the cell. Mean time to intervention is therefore
more useful than peak task success. The industry rarely publishes it because the number would expose
the gap between selected video and normal operation.

2.5 Safety

Safety is not simply collision avoidance. It includes predictable behavior under model uncertainty, force
limitation, emergency stopping, cybersecurity, update control, and the prevention of unsafe emergent
behavior. Humanoids combine the mobility risk of an autonomous machine with the contact risk of a
powerful manipulator.

2.6 Uptime

A factory values availability across shifts. Batteries, joint temperature, cable wear, calibration drift, and
hand damage accumulate long before a theatrical benchmark matters. Vendors should report operating
hours, planned maintenance, unplanned stops, and the percentage of time the robot is available for its
contracted task.

2.7 Economics

The final gate is economic. A humanoid must beat the fully loaded alternative, which may be a worker, a
cobot, a conveyor redesign, a wheeled mobile manipulator or no automation at all. Purchase price is only
one component. Integration, supervision, safety validation, energy, spares, software, training, and
downtime determine the real cost per productive hour.

Evidence level Minimum disclosure Investment value

Demonstration Continuous unedited sequence and control mode Technical signal only

Named site, task, duration, and intervention

Pilot . Customer interest
disclosure

Paid deployment Contract structure and deployed units Commercial validation

Shift operation Hours, cycles, uptime, and human support Operational validation

Multiple sites, maintenance and software update

Fleet ti
eet operation data

Scalability evidence

Task economics Cost per successful cycle or productive hour Business-model proof

Table 2. Economics.
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3. China and the infrastructure beneath the spectacle

Industrial robot installations in 2024

Europe _ 85,000
Japan - 44,500
United States - 34,200

Figure 3. Industrial robot installations in 2024. IFR World Robotics 2025. Europe includes non-EU markets.

3.1 The real Chinese advantage

China’s advantage is not that every domestic humanoid is better than its American, Japanese or European
equivalent. It is that humanoid developers operate inside the world’s largest automation market, close to
motor suppliers, batteries, castings, electronics, contract manufacturers, and customers willing to test.
Hardware iteration becomes faster when the supplier, factory, and municipal sponsor can be reached in
the same industrial region.

In 2024, China installed 295,000 industrial robots and accounted for 54% of global demand. Its operational
stock reached 2,027,000 units. Chinese suppliers captured 57% of domestic installations for the first time
(International Federation of Robotics, 2025). These figures concern industrial robots broadly, not
humanoids. Their relevance lies in the integration capability, component demand, and customer familiarity
they create.

Installed industrial base, selected regions

Figure 4. Operational stock in China and Japan. IFR World Robotics 2025.

3.2 Volume is arriving before general usefulness

Unitree stated in January 2026 that it shipped more than 5,500 humanoid robots in 2025 and produced
more than 6,500 (Unitree Robotics, 2026). The figures are self-reported, were issued to counter online
misinformation rather than as routine disclosure, carry no third-party audit, and count units without
differentiating price or capability. Unitree’s humanoid line includes low-cost education and developer
models, so the count is not comparable with a Figure or an Atlas unit count. This is a meaningful
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manufacturing achievement. It is not evidence that thousands of units performed paid industrial work.
Education, research, entertainment, developer platforms, and government procurement can support
volume before general-purpose labor exists.

The distinction matters because early hardware volume creates data, supplier learning, and lower unit
cost. China can benefit even when the first commercial applications are narrow. The investment trap is
conflating manufacturing scale with product-market fit. Volume derisks the factory line. It does nothing for
autonomy, safety case, or unit economics.

3.3 Unitree

Unitree combines aggressive pricing, high-performance motion, and an expanding developer ecosystem.
The H2 is listed from $29,900 before tax and shipping (Unitree Robotics, n.d.-b), while the G1 lowers the
entry point for laboratories and developers (Unitree Robotics, n.d.-a). The company’s own product
warnings acknowledge that the global humanoid industry remains in an early exploration stage and that
some promoted functions remain under development. That candor should be retained when media
coverage is not.

3.4 UBTECH

UBTECH is pursuing industrial validation through the Walker S family and named automotive
environments. Its disclosures include work at NIO and collaboration with Hitachi (UBTECH Robotics, n.d.;
UBTECH Robotics, 2026). The company is strategically important because it links humanoid development
to manufacturing customers rather than relying only on consumer or entertainment positioning. Public
evidence still needs standardized hours, interventions, and task economics.

3.5 The state-backed demand problem

China’s policy system can create a protected learning market. Municipal funds, state-owned enterprises,
procurement programs, and public events lower the cost of experimentation. The same mechanism can
preserve weak companies, duplicate capacity and reward units shipped rather than value delivered. The
National Development and Reform Commission’s call for locally tailored and orderly development is an
implicit warning against regional imitation and blind expansion (Reuters, 2026b).

3.6 Supply chain strengths and dependencies

Layer Chinese position Residual dependency

Motors and . . . . S
Dense supplier base and falling cost Premium components and long-life validation

actuators

) . Runtime, th | desi fi i
Batteries World-leading cell and pack ecosystem untime, thermal design and safe rapid

swapping
Mechanical parts Fast machlrlwlng, casting and contract H|gh-pr§C|S|on consistency across long
manufacturing production runs
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Layer Chinese position Residual dependency

Specialized force, tactile and safety-certified

Sensors Strong cameras and lidar ecosystem .
sensing
Domestic options and strong integration ~ Frontier accelerators, tooling and software
Compute . .
effort interoperability
Foundation Robot-specific data quality and cross-platform

Large domestic Al ecosystem

models generalization

China judgment. China has the best environment for turning imperfect humanoids into cheaper imperfect
humanoids, then improving them through volume. The central risk is not technical failure. It is that subsidized
volume is mistaken for autonomous labor and capital is allocated faster than real use cases mature.

Table 3. Supply chain strengths and dependencies.

4. The United States and the commercialization test

The evidence ladder

Paid deployment
Shift operation

Figure 5. Evidence ladder for humanoid commercialization. RefleXio framework.
Source note RefleXio Intelligence analysis. The evidence ladder is a RefleXio framework for grading disclosure quality.

4.1 The U.S. advantage

The United States leads in foundation models, venture financing, cloud infrastructure, and the ability to
recruit concentrated Al talent. Its humanoid companies can combine perception and action models with
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deep capital pools. The weakness is hardware scale. U.S. companies depend on Asian components and
contract manufacturing while competing against Chinese firms that can iterate closer to the supply base.

4.2 Boston Dynamics under commercial pressure

Boston Dynamics remains the industry’s reference for dynamic control and mechanical integration. The
product version of Atlas entered manufacturing in 2026. Boston Dynamics states that its entire 2026 output
is committed to Hyundai’'s own Robot Metaplant Application Center and to Google DeepMind, with
additional customers planned for 2027 (Boston Dynamics, 2026a). Neither destination is a third-party
commercial deployment. The first is a parent-owned application center, the second an Al research partner
under the Gemini Robotics agreement announced at CES on January 5, 2026 (Boston Dynamics, 2026b;
Hyundai Motor Group, 2026).

The strategic issue is time. Robert Playter’s departure in February 2026 was interpreted by markets as a
possible shift from research orientation toward commercialization (Reuters, 2026a). Hyundai Motor Group
announced on July 16, 2026 an agreement to acquire SoftBank’s entire remaining stake for about $325
million, subject to approvals and settlement procedures (Hyundai Motor Group, 2026). Investor pressure
is not proof that Boston Dynamics is weak. It is evidence that technical prestige no longer protects the
company from comparison with vendors publishing operating hours, task counts and production targets.

A Boston Dynamics listing could crystallize value for Hyundai, but an IPO would also force disclosure.
Revenue mix, Atlas unit economics, R&D intensity, customer concentration, and warranty exposure would
become harder to hide behind spectacular engineering. An IPO would be a double-edged event: markets
would price in category leadership while simultaneously exposing unit economics that don't yet support it.

4.3 Figure

Figure Al has published one of the strongest deployment narratives. At BMW Spartanburg, Figure 02
operated ten-hour weekday shifts, loaded more than 90,000 parts and contributed to 30,000 vehicles
during an eleven-month program that has since concluded with the retirement of Figure 02 (Figure Al,
2025). Figure’s own disclosure also reports more than 1,250 hours of runtime across those eleven months,
against roughly 2,400 hours of available shift time, and about six months to reach full operational status
(Figure Al, 2025). Figure 03 and Helix 02 extend the claim toward whole-body manipulation and logistics
(Figure Al, 2026). The disclosed scale is meaningful, but independent verification, intervention rates, and
cost per task remain absent.

4.4 Agility Robotics

Agility has chosen a narrower and more credible path. Digit targets material movement in logistics and
manufacturing rather than universal household labor. The company reported more than 100,000 totes
moved at GXO’s Flowery Branch facility in November 2025, and more than 65,000 hours of operation
through deployment commitments across nine customer facilities (Agility Robotics, 2025, 2026b). The
hours figure comes from SPAC merger material filed in June 2026, which is promotional disclosure rather
than audited reporting. Toyota Motor Manufacturing Canada signed a commercial Robots-as-a-Service
agreement after a pilot (Agility Robotics, 2026a). This is closer to a repeatable business than most
humanoid programs.
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