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China Robot Sector

APAC Focus: Humanoids on the horizon, but Al-
enabled traditional robotics to advance first

A year after our Q-Series flagged humanoid robots’ shift from proof of concept to
early commercialisation, demand has exceeded our expectations, albeit with a
different mix: research, entertainment and data collection have outperformed,
while industrial deployment has lagged. We raise our 2026-30 global demand
forecast by over 70% a year on faster adoption in preparatory and simple-use-case
applications, but still see no humanoid "EV moment” before 2030E. Meanwhile, Al
is unlocking an opportunity in traditional robotics. We still prefer upstream
components (serving different types of robot OEMSs) — particularly sensors, reducers
and roller screws — with OPT, Kedali and Hengli Hydraulic as our respective top picks
in China. We have Neutral ratings on OEMs Unitree and Estun, and Sell-rated on
Leader Drive, as its valuation seems to be running ahead of fundamentals.

Al expands the robotics opportunity beyond humanoids

We believe Al is becoming a demand creator across robotics by making traditional robots
smarter and easier to deploy, while advancing the industry toward generalisation for
humanoids. We forecast China demand CAGRs for quadruped/collaborative/service/
mobile/industrial robots of 60%/25%/20%/15%/10% over 2025-30, with Al
contributing 3-35ppt a year across the segments. Of these, quadrupeds should see the
largest Al-driven uplift in unit demand, while industrial robots should capture the largest
increase in market value. Meanwhile, humanoid demand is exceeding our expectations
in research, data collection and other lower-barrier applications, although we still do not
expect the sector's "EV moment" to occur before 2030.

How to position for the acceleration of embodied Al robotics?

We see the clearest three- to five-year beneficiaries as broadly applicable component
suppliers with higher entry barriers serving leading robot OEMs and delivering higher
margins. We initiate forecasts for the robotics component TAM and we favour sensors,
reducers and roller screws, which account for 14%/20%/4% of our estimated
Rmb125bn market in 2030, respectively, based on market size and technical barriers.
Their non-robotics businesses also warrant consideration. It is too early to identify long-
term OEM beneficiaries, given the integrated capabilities required across hardware,
software, R&D, and applications. Over the next 12 months, investors should focus on
advances in robots” “brain" capabilities and evidence of genuine commercial orders.

Figure 1: Key robotics names in our investment thesis
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Q: Will we see Al accelerate robot adoption over the next few years?

Yes. We believe Al will accelerate the adoption of established robot categories by improving flexibility
and ease of deployment. For humanoid robots, differentiation will likely shift from mobility to task
generalisation, although constraints in Al models, data and reliability mean broad commercialisation
remains some way off, in our view. We raise our 2026-30 global humanoid robot demand by over
70% a year to reflect faster commercial sector adoption, mainly from "preparing for the future”
demand and simple use cases. We now estimate global humanoid demand and China's traditional
robot demand market to grow at CAGRs of 76% and 10-60% , respectively, over 2026-30.

Q: How to position for the acceleration of embodied Al robotics?

We see clearer three- to five-year beneficiaries among general key component suppliers as well as
suppliers to leading OEMs with higher margin profiles, both benefiting from accelerating embodied
Al adoption. For OEMs, we think it is still too early to identify long-term beneficiaries, as success is
likely to hinge on all-round capabilities across hardware, software, R&D, channels and use cases.

We raise our 2026-30 global humanoid robot demand forecast by more than 70% per year on faster
adoption in preparatory and simple-use-case applications, but still see no humanoid "EV moment”
before 2030E. Meanwhile, Al is unlocking an opportunity in traditional robotics. We still prefer
upstream components (serving different types of robot OEMSs) — particularly sensors, reducers and
roller screws — with OPT, Kedali and Hengli Hydraulic as our respective top picks in China. For OEMs,
we have Neutral ratings on Estun and Unitree.

1) Global humanoid robot sales reached 18,315 units in 2025, sharply up from 2,200 units in 2024.
2) According to Interact Analysis, there are 64 data collection centres in use and 26 under
construction across 23 provinces in China.

Both the robotics and humanoid robotics indices have underperformed the broader machinery sector
YTD, reflecting industrial commercialisation that has fallen short of market expectations, in our view.
Tesla's Optimus production timeline may slip to late 2026, with further delays remaining a possibility,
while we think investors continue to prefer earnings wvisibility over thematic exposure. Further
potential upside for the robotics sector is likely contingent on clearer milestones in Optimus's mass
production and Al model generalisation, while companies with resilient core businesses and
established customer relationships look relatively better positioned, in our view.

Figure 2: Key robotics component TAM in China could reach Rmb125bn in 2030E
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Will we see Al accelerate robot adoption over the
next few years?

Short term: Early-stage humanoid application exploration
exceeds our expectations

Based on International Data Corporation (IDC), Omdia and company data, we estimate
global humanoid robot shipments at 18,315 units in 2025, up sharply from around
2,200 unitsin 2024. This marks a milestone in humanoid mass production, especially for
leading companies such as Unitree and AGlbot, which accounted for approximately
30%/28% of global shipments in 2025. Meanwhile, we estimate that 52% of sales
were for commercial applications, which typically have low requirements for robotic
generalisation, and 27 %/18% were for research institutes and data collection centres,
which aim to accumulate training data and advance the realisation of humanoid
generalisation. We believe research institute demand for humanoid robots signals
accelerating development in academia, and such demand will likely grow as humanoid
R&D penetrates more regions and universities. That said, data collection centres for
humanoids are now concentrated in China and are supported by government policies.
According to Interact Analysis, there are 64 data collection centres in use and 26 under
construction across 23 provinces in China. These data collection centres implement
humanoid robots in pre-set application scenarios and collect task fulfilment data to
improve humanoid Al models.

We think this shows that humanoid robot applications are still at an early stage of
development. Industrial applications (about 3% of total applications in 2025) have
progressed slowly for two reasons: 1) generalisation - robotic Al capabilities are not yet
mature enough for unstructured tasks; and 2} humanoids simultaneously require
coordinated locomotion and manipulation control, implying complexity far exceeding
traditional robots. However, what is worth noting is that even at this early stage of
development, humanoid robot demand is already meaningfully more diverse than the
early stages of prior robotics categories. Humanoid robots already have early buyers
spanning distinct segments, covering business, governmental and consumer spaces.
This diverse demand is an early indication of future demand, in our view.

Figure 3: Global humanoid robot sales volume market Figure 4: Global humanoid robot sales by downstream
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Source. Company data, Omdia, IDC, UBS-5 estimates Source: IDC, UBS-S

Doubling short-term humanoid demand forecasts

We raise our global humanoid robot demand forecasts by 73-123% in 2026-30. This is
based on better-than-expected early-stage humanoid applications, including: 1)
research institutes and data collection centres supporting humanoid development; 2)
commercial applications, where diverse use cases and demand volumes have exceeded
our expectations. We lower our expectation for industrial and household applications in
the short term, due to longer testing periods and insufficient generalisation capabilities,
but these are fully offset by other downstream segments. While maintaining our
forecast for humanoid robot ASPs to decline at a 10% CAGR over 2025-30, we expect
faster volume growth and forecast the global humanoid robot TAM to reach Rmb90bn
in 2030.

Data collection center
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Figure 5: Global humanoid robot demand forecasts (unit, 2026-30E)

By downstream 2024 2025 2026E 2027 2028E 2029E 2030E
Research instilute 4,836 8220 12,331 16,030 19.236 22121
[rata collection center 3,181 7,635 9926 10,918 12,010 12,610
Commercial 9,798 34,294 68,588 96,023 134,432 194926
Inclustral 500 1,750 3,500 7.000 21000 73500
Household .- - 100 300 900 2,700
Global humanoid robot demand 2,200 18,315 51,899 94,444 130,271 187,577 305,858
change from previous +73%  +123%  +108% +98% +96%
YoY
Research ute 70% 50% 0% 20% 15%
Data colf 740% 0% 10% 1% 5%
Conr C 250% 100% A0% 40% 45%
Industrial 250% 100% 100% 200% 250%
Household 200% 200% 200%
Total 183 % 82% 38% 44 % 653%

Source: IDC, UBS-S estimates

Long term: Al is the key to unlock mass deployment of
humanoids

In our Q-Series published in June 2025, we highlighted technology (software - robot
brain and motion control for the cerebrum; hardware — dexterous hands and batteries),
costs, ethics and implementation are key hurdles to humanoid robots' development.
Among these factors, we identified humanoid robot brain technology (mainly Al model
and dataset collection) as the key bottleneck for humanoid commercialisation. However,
in the past year, we have observed that humanoid Al technology has been advancing
rapidly, with iterations of humanoid Al models and accelerating data collection.

Humanoid Al model development accelerated

Model evolution in humanoid robot Al has progressed from early task-specific robot
transformers such as RT-1, to VLA models such as RT-2, which incorporate web-scale
semantic knowledge into robot control. Future development directions include: 1) cross-
embodiment: Open X-Embodiment has improved generalisation across robot forms;
and 2) generalisation: world models represent a potential direction for supporting long-
horizon tasks and understanding of real-world physics. During the Galaxea World
Developer Conference (WDC) 2026, several experts mentioned that the combination of
VLA and world models for humanoid robots is an emerging robotics Al model structure
in China this year (versus purely VLA last year). This is viewed as a core pathway towards
general-purpose humanoid robots, bridging the gap between LLM-style intelligence and
embodied physical action. We believe these models may continue to evolve and that the
constant evolution of humanoid Al models could accelerate application exploration.
Meanwhile, it will likely still take time for the industry to reach a consensus on the
ultimate Al model structure and data mix for model training.
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Figure 6: Humanoid Al model advancement

Year Model Core Breakthrough
RT-1 One of the earliest large-scale robot foundation model.
2022 Google DeepMind Transf maps vision + |anguage instructions to actions.
Trained on 130K trajectories
RT-2 A landmark VLA model
2023 Google DeepMind . F'n&t_u ned _555—pararneter VLM to output robot actions; jointly trained on web mage-text data and
robot trajectories.
- Zero-shot novel object success 62% [vs RT-1's 32%)
Open X Embodiment - Large cross-embodiment dataset spanning 22 robot types
2023  Google and 22 ¢ bodi Lioint training significantly i lizati
institutions ross-embodiment joint training significantly improves generalization.
no Diffusion policy integrated into a VLA-style model for ther, conti action
2024  Physical Intelligence Multi-task training across folding clothes, assembling boxes, and other manipulation Lasks.
Demonstrated that a single model can span diverse manipulation tasks
GROOT N1 Ope e humanowd foundation model built for b ad robots.
2025 NVIDIA - Duaksystem architecture: VLM module {System 2) handles vision + language reasoning: a policy
a1 model (System 1) generates motor aclions.
Trained on real trajectones + human videa + synthetic data
Requires only single-task teleoperation data; generates “neural trajectonies” via video world model
2025  DreamGen ) ) -
for synthetic policy training.
o NVIDIA Zero-shot transfer to 22 new behaviors and unseen environments.
2026 DreamDojo Open-saurce robot world model pretrained on 44,711 hours of egocentric human video.
a1 NVIDIA Lises latent actions instead of ground-truth labels, reducing annotation burden,
2026 ™07 Steerable VLA: prompts carry strategy metadata and generated subgoal images
Q2 Physical lligence bines learned skills for untrained tasks; zero-shot success 60%-80% vs >30% in-distribution
TI6  GRTOOTNLY Open VLA on a Cosmos Reason 2 backbone; Apache 2.0 commercial license.
Q2 NVIDIA Adds 20,000 hours of EgoScale human video to pretraning, improving generaliztion.

Source: Google, Physical Inteligence, Nvidia

Key bottlenecks remain to be resolved

The generalisation constraints facing robotics involve two distinct aspects: Al models

and data collection.

These are prerequisites for humanoid intelligence and

generalisation, and therefore for unlocking mass adoption, in our view. On the data
side, the world's largest robotics datasets reach only the million-trajectory scale, far
below the trillion-text token scale available to LLMs. Humanoid companies are
accelerating data collection, including simulation, egocentric and manipulation data,
while there is still no clear standard for data mix, volume and quality measurement. In
addition, real-world robotic manipulation data comes with high collection costs and sim-
to-real gap with simulation data remains material. Algorithm-wise, robotics require an
understanding of the physical world and real-time alignment across vision, language,
force and perception, making robotics significantly more complex than LLMs and
structured autonomous driving scenarios. On the task side, robots face stricter
requirements for real-time responses and execution accuracy; improved generalisation
may introduce latency, while physical errors are often irreversible and can accumulate
across sequential industrial workflows, becoming a key constraint on scaled
deployment.

Figure 7: Limited humanoid data scale

Figure 8: Humanoid data pyramid

Modality Largeis-t dataset size Re amrl d ::gn gcl-)lftl_'i d ow eficincy
Text 36 trillion Incl manipulation,

Image 6 billion image-text pairs ‘ I Unlimited volume in theory
Video 2.6 billion audio/visual features e sk

Robot 1 million trajectory Web data Multimodal and unstructured

Source: Company data, Gao Gong Industry Institute (GGII)

Source: Nvidia, UBS-S
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Figure 9: Current humanoid Al bottlenecks
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complication & Physical errors are oftenimeversible and can accumulated Language errors are often corectable Driving reles on continuous per-frame correction rather than
rror
accumulation across sequential tasks, potentially becoming a critical downstream, with no physical consequencesor  strict sequencing: a single error can disrupt downstream
constraint in industrial workflows irreversibility. operations
Source” UBS-S

Long-term humanoid demand forecasts

For long-term global humanoid robot demand, we raise our 2050 forecast by 5% to
90m units, mainly due to higher penetration in commercial scenarios, Our forecasts
for 2035-45 are 22-35% higher than our previous estimates, based on: 1)
commercial humanoid robots driving a higher base in 2030E and faster ramp-up in
2035-45E; and 2) industrial and household applications catching up as humanoid
generalisation improves. We now estimate the global humanoid market size to
reach US$1,765bn in 2050 (versus our previous forecast of US$1,668bn,
including rental and after sales services).

Figure 10: Global humanoid robot demand and market size forecasts (unit, 2025-50E)
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Figure 11: Our updated forecasts by downstream segment

Updated forecasts Short term 2026-2030E Long term 2031-2050E

Household scenario 1 Humangld generalization capability still
needs time

Industrial scenario 1 Longe_r testing period before mass More diversified applications in the
adoption long run

. . Broad use case and early stage demand, Faster demand ramp up and higher

Commercial scenario Tt . . . .
esp. for simple robotic tasks penetration potential

Global humanoid robot demand 11 Raise forecast by 73-123% 1 Slightly raise 2050E forecast by 5%

Source: UBS-5 eslimates

Al-driven advancements across robotics categories

As humanoids move to generalisation, we note broader Al-driven improvements across
diverse robotics categories.

Mapping robotics types

Artificial intelligence technology is enabling robotics development beyond manipulation
and locomotion to generalisation. We find that existing robotics categories excel along
one of two axes: locomotion or manipulation, but rarely both. This is the structural
reason the humanoid robot commands outsized attention from capital and industry
today, and it is the foundation of our long-term investment thesis.
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e Industrial robots and collaborative robots (cobots) are highly capable in

manipulation but are typically fixed in place, with limited locomotion
requirements.

e Mobile robots (AGVs and AMRs) are the opposite. They are designed for
locomotion and trajectory planning, but their manipulation capabilities are
generally limited to simple material movement.

e Service robots are similar to mobile robots in that they focus more on locomotion
than manipulation. However, they are specialised for commercial scenarios such as
hotels and restaurants and typically incorporate more interactive functions.

e Quadruped robots show stronger locomotion adaptability, enabling
autonomous movement across complex surfaces such as factory floors, mining
sites and high-risk areas; yet their manipulation capability remains low.

» Humanoid robots are the first category to: 1) embed generalisation ability as a
core objective; 2) combine high requirements for manipulation and locomotion;
and 3) adopt a body form natively suited to human-built environments, implying a
higher ceiling for generalisation. Here, we discuss humanoid robot industry data
on a global basis due to data availability. However, this still shows a smaller scale
than other robot sales in China due to the humanoid industry's early-stage

development.
Figure 12: Humanoid robots target both locomotion and  Figure 13: Humanoid robot design supports generalisation
manipulation capabilities potential
¢ Type i Core functi Downstream exposure
ngh Quadruped 4 Industrial . High Limiled High-edficsency enecution af P
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E - » 1AGY / AMR] Medm Lo timited replace manual handling ndustnat
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Collaborative robot Industrial . " Combination of mobility and  industad and
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A robot type developed with  Industrial and
Low v Humanold High High t1arget] jzation and commerdial: i
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® Industrial robot » Collaborative rcbot ~ Mobile robot
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Source” UBS-S, GGIL, MIR, Omdia, IDC Note: Bubble size refers 1o 2025 shipment Source: UBS-S
volumes in China, excepl for humanoid robots, where global shipment data are
used due to data availability.

Al as a demand accelerator across robotics end markets

We believe Al advances the technological development of humanoid robots while also
driving further advances in other robotic technologies to unlock higher demand
potential and increase penetration. The essence of this evolution is a shift from "rule-
based automation” to "intelligent systems that can see, hear and make autonomous
decisions”. Al is driving three major breakthroughs, in our view. Perception evolution:
from "triggering switches by touch” to "understanding the world visually" (computer
vision and speech recognition). Decision-making evolution: from "fixed programs” to
"real-time autonomous planning” (dynamic obstacle avoidance and path optimisation).
Interaction evolution: from "button-based operation® to “natural language
commands™ {you say it, it does it).

e For industrial robots, Al functions improve efficiency through easier
programming, vision-guided adaptive grasping and predictive maintenance.

e For cobots, Al may allow natural-language task instruction and cross-scene
transfer, increasing flexibility in both deployment and capability.

o For mobile robots, Al's value lies in higher scheduling density and adaptation to
dynamic environments.

e For service robots, Al enables them to perceive their environment, make

China Robot Sector 21 September 2026 HUBS 7



autonomous real-time decisions and interact naturally with humans, transforming
them from rule-based machines into intelligent, socially aware service agents.

e For quadruped robots, Al enablement at the perception and decision layers is
already meaningful, and multimodal sensing could improve inspection precision
and anomaly recognition.

Figure 14: Al empowerment across robotics types

Impact

Type Current Problems Al Empowerment
Industrial High programming cost; limited flexibility  Vision-guided adaptive grasping; easier programming;
Robot to handle non-standard parts Al inspection; predictive maintenance

Collaborative Post-deployment task is fixed; poor cross-

Robot (Cobot) task transfer;
Poor dynamic environment adaptation;

Mobile robot . ) Dynamic obstacle avoidance; large-scale multi-robot
multi-robot scheduling bottleneck; o .
(AGV / AMR) A . ) coordination; autonomous anomaly handling
anomaly requires human intervention
Limited interaction; weak task transfer; LLM-based HMI; better navigation; adaptive task
Service robot . . N g
high maintenance cost planning

MNatural language task instruction; cross-scene transfer;

Higher deployment efficiency, higher
cross-scene flexibility
Higher cross-scene flexibility

Continuous improvement in
scheduling density and scene

Improved user experience and
broader commercial deployment

Source UBS-5 estimates

Demand forecast across robot types

Within the embodied Al market, we believe humanoid robot technology remains
immature and is still at an early stage, offering the greatest potential for market growth.
We expect the global market size to increase from Rmb9.2bn in 2025 to Rmb90bn
in 2030, with China accounting for two-thirds of the total market. Over the next three
to five years, we expect China to become the world's largest producer and consumer of
humanoid robots. Accordingly, by 2030, China's humanoid robot market should be
close to the size of its traditional industrial robot market (Rmb69bn), in our view.

Beyond humanoid robots, we believe Al will increasingly drive demand growth across
other robotics segments by enhancing autonomy, perception and ease of deployment.
We forecast 2025-30 demand CAGRs of 10%, 25%, 15%, 20% and 60% for
industrial robots, collaborative robots, mobile robots, service robots and
quadruped robots, respectively.

We also quantify Al-driven demand uplift across robot categories (see figure 19). Among
these segments, we believe quadruped robots are the largest beneficiaries, with
Al contributing about 35ppt of incremental demand CAGR by enabling broader
adoption in inspection, security and other unstructured environments, We think
collaborative and service robots should see a roughly 10ppt CAGR Al uplift,
driven by lower deployment barriers, improved human-machine interaction and
enhanced autonomy, while the impact on industrial and mobile robots is more
modest at about 3ppt, as demand remains largely tied to automation upgrades,
labour substitution and logistics efficiency, with Al serving primarily as a productivity
enhancer rather than a demand creator.

We also introduce our estimates for China's TAM for non-humanoid robots and
expect industrial robots (Rmb69bn) to remain the largest segment by 2030E,
followed by mobile robots (Rmb35bn), collaborative robots (Rmb7bn),
quadruped robots (Rmb5.3bn) and service robots (Rmb3.7bn). Despite the long-
term horizon for humanoids, we believe near- to medium-term robotics revenue will
continue to be dominated by traditional robots.
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Figure 15: Demand forecast across robotics types (unit) Figure 16: Demand forecast across robotics types (unit)
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Figure 17: China's TAM by robot type in 2030E (in Rmb bn)  Figure 18: Robot TAM by type, 2025 versus 2030E
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Figure 19: Quantifying Al enhancement across different robot types

Humanoid robot Quadruped robot Collaborative robot  Service robot

Industrial robot Mobile robot

Degree of Al Enhancement ek o et e ok ot otk rr ke *drud

2022-25 CAGR

(market size in units) =600% 32% 30% na. 4% 25%
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2025-30E CAGR ) )

(market size in units) Al incremental upift 66% 35% 10% 10% 4% 3%
With Al progress 76% 60% 25% 20% 10% 15%

Development stage early stage high growth stable stable mature mature

Source. Omdia, IDC, MIR, China Mobile Robot Industry Association, SAG, UBS-5 estimates

How to position for the acceleration of embodied

Al robots?

Upstream components

We favour components over midstream OEMs

In the short to medium term, we favour upstream components over OEMs. At this initial

stage of mass production, we believe these subsectors will be the first to benefit and

generate revenue. As component companies serve different OEMs, we believe they may

scale up and reach breakeven at a faster pace.
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Figure 20: Robot ecosystem
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Figure 21: Some robot types share similar component supply chains
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We also initiate market size estimates across key robotics component
categories. \We expect perception system (Rmb26bn) and reducers (Rmb25bn) to
represent the two largest component markets by 2030E, supported by their broad
applicability across industrial, collaborative, mobile, service, quadruped and humanoid
robots, as well as relatively high technical barriers. Within the Perception System, we
estimate that sensors account for approximately two-thirds of the perception
system value (Rmb17bn, 14% of total BOM). In contrast, while screws rank among
the most technically demanding components, their adoption outside humanoid robots
remains limited, with bill-of-materials (BOM) contributions typically below 5% across
most non-humanoid robot categories. We estimate the screw TAM at Rmb5bn in
2030, with the majority of demand driven by humanoid robots. We view screws as one
of the components most leveraged to increases in humanoid robot penetration, with
sector growth likely to be disproportionately supported by the rapid expansion of the
humanoid market. Chips (include compute chips and other chips} are also among the
most technically demanding components. At present, however, the addressable chip
market created by robotics remains relatively small and is likely to provide only limited
earnings upside for incumbent chipmakers, in our view. That said, as overall robot costs
decline and higher-tier processors are increasingly adopted, chip content is expected to
account for a larger share of BOM, which we estimate could reach around 12% by 2030
(TAM: Rmb15bn in 2030E}.
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Figure 22: Key robotics component TAM could reach Rmb125bn in 2030E
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difficulty, Perception System includes Sensors and Compute Chips (we estimate sensors account for
approximately two-thirds of the value), Control System includes Controllers and Control chips.

Figure 23: An overview of market participants in each sector
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Midstream OEMs

OEM evaluation metrics

For robot OEMs, we segment the robotics universe into three groups based on current
business exposure: 1) pure-play humanoid robotic startups; 2) established robotics
companies with no meaningful humanoid robotics exposure; and 3) established robotics
companies that are expanding into humanoid robot products. While a growing number
of companies from adjacent sectors (e.g. autos and home appliances) are also entering
the humanoid robotics market, we exclude these cross-sector participants from the
scope of our detailed analysis in this report.

We believe all three groups can benefit from the advancement of Al technologies
through higher product penetration rates. However, compared with component
suppliers, we believe China's robot OEMs face greater profitability pressure, primarily
because many OEMs in China have relatively low in-house manufacturing capabilities
and operate in a highly competitive market (each market segment has its own
established companies). Meanwhile, a number of traditional companies have begun
entering the humanoid robot industry (in contrast, traditional overseas robotics
companies appear to have been relatively cautious about entering the new market),
increasing their investments in both hardware and software (with particularly substantial
capital requirements for the development of “brain” technologies).

The following are the criteria we use for company selection.

1) We think humanoid robot OFEM startups can be assessed across four core
dimensions: technology, application, capital strength and governance. 1) Technology
reflects the company's capabilities in hardware design, software algorithms and data
accumulation, which determine product performance and iteration speed. 2)
Application showcases the company's customer base and use cases, indicating
whether it can translate technology into scalable commercial deployment. 3) Capital
strength, measured by cash reserves and profitability, determines whether the company
can sustain long-term R&D, manufacturing ramp-up and market expansion.d)
Governance, a qualitative metric, is essential to company development, especially for
early-stage humanoid startups. We believe clear goal alignment, effective team
management and incentive structures will likely promote sustainable development in
the long run. Overall, we think the strongest companies are those combining robust
technical foundations, visible commercialisation pathways, sufficient financial resources
and sound company governance to support continuous execution.

Based on these metrics, we believe well-rounded development is needed for long-term
success. However, at this stage, with technology rapidly evolving and applications just
starting to emerge, we find it difficult to identify a clear outperformer across all metrics.
Therefore, we suggest investors selectively look for differentiation in one or more of
these dimensions while maintaining a balance between near-term advantages and long-
term sustainability.

Figure 24: Humanoid robot OEM evaluation metrics
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2) For robotics OEMs focusing on non-humanoid robot products (e.q. industrial
robots, cobots, AMRs and service robots), we evaluate traditional robot OEMs primarily
on industry-cycle exposure, technology capability, market-share gains, margin resilience,
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cash conversion and returns on invested capital. We also assess whether Al-enabled
functionality can enhance product differentiation, expand addressable use cases and
support higher automation penetration.

Figure 25: Traditional robot OEM evaluation metrics
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3) For established robotics companies that are expanding into humanoid robot
products, we apply the analytical frameworks outlined in categories (1) and (2) to assess
the two business segments separately. For humanoid robotics initiatives, in addition to
the factors noted above, we assess how effectively the company balances investment in
humanoid robots with its core business. We have observed that a number of traditional
robot OEMs (e.g. industrial robot, AMR, service robot and quadruped robot
manufacturers) are aggressively investing in this new technology. Although their existing
mature products may have gained recognition across industries such as manufacturing,
services and logistics, and humanoid robots may offer some synergies with their
traditional product portfolios, it remains uncertain whether these companies can
emerge as long-term beneficiaries in the humanoid robotics sector. In addition,
developing new products requires substantial capital investment and may weigh on their
core businesses.

As a result, we remain relatively cautious on Chinese robot OEMs and focus only
on select market leaders. Accordingly, we prefer traditional robot OEMs (2) given
better earnings visibility rather than (1) and (3) in the short to medium term. Over the
longer term, however, we believe humanoid robotics OEM companies (including (1) and
(3)) offer greater growth potential if the "brain"technology bottleneck can be resolved.
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China Robot Sector

LIBS Research

WHAT'S PRICED IN?

Both the Chinese robotics index and humanoid robot index have
underperformed the machinery index YTD. We attribute this to three factors: 1)
industry commercialisation appears to have fallen short of expectations (e g Tesla
delaying production of Optimus since 2025); 2) valuations have been relatively high
compared with those in the traditional machinery sector; and 3} capital has rotated into
Al-related segments with clearer earnings and orders visibility at more attractive
valuations, such as PCBs and semiconductor equipment.

The humanoid robotics and broader robotics indices have broadly tracked each other
over the past two years. The broader robotics index appears to trade on a recovery in
automation demand, improving earnings from mature businesses and optionality from
humanoid robots. By contrast, the humanoid robotics index seems to be driven primarily
by long-term expectations for mass production and commercialisation. The humanoid
robotics index has underperformed the broader robotics index YTD (see figure 28),
mainly because the market has favoured earnings wisibility over thematic upside
potential, in our view.

Chinese companies' share prices have significantly underperformed their
overseas peers YTD, reversing the patiern seen last year Among China's robot
OEMs, Estun-A/H has risen 26%/16% YTD and outperformed the index, mainly due to
a turnaround in its financial performance. Among component suppliers, Kedali,
Leader Drive and Lens Technology have also outperformed the index, primarily due to
the solid performances of their core businesses.

Looking ahead, we believe sentiment toward the robotics industry is unlikely to improve
further until there is greater clarity on the mass production of Tesla's Optimus V3,
tangible progress in the generalisation capabilities of Al models, and meaningful
hardware advances demonstrated at upcoming conferences (Figure 29). Until one of
these catalysts materialises, we believe the broader robotics sector could continue to
outperform humanoid robotics names, supported by sustained, healthy growth in
automation demand and non-humanoid robotics. We prefer key component suppliers

with visible core businesses or strong customer bases, particularly those serving overseas
brands.

Figure 26: Robot index has fluctuated since January Figure 27: Robot, humanoid and machinery sentiment
weakened MTD
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Figure 28: Monthly share price returns — humanoid robots
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Figure 29: Expected future humanoid industry events and catalysts

Date Event

Sep 27- Oct 1, 2026 IROS 2026

October 12-16 2026 China International Industrial Fair in Shanghai

October 20-21, 2026 RoboBusiness 2026

Oclober 21 2026 Tesla Q326 earnings release (TBC)

October 2026 3026 results of A-share humanoid-related companies, inc. Unitree

November 7 2026 Tesla annual shareholders meeting

December 6-9, 2026 IEEE-RAS Humanoid 2026 in Santa Clara

End 2026 Tesla expects to start mass production of Optimus Gen3 by end 2026

Source: Company data, UBS-5

Yushu Technology (Neutral) - OEM

We initiated coverage of Yushu Technology (known as Unitree) with a Neutral rating.

Unitree is a global leader in embodied Al robot platforms, having sold 5,215 humanoid

robots and 23,037 quadruped robots in 2025 (global market share: about 30%/28%).

We expect Unitree's hardware and motion-control leadership to capture early

humanoid-robot demand in commercial performances, research and data collection,

while generalisation remains an industry-wide constraint. Over the longer term,

sustained investment in Al models, ecosystem development and solid financials should

support broader deployment in complex, high-value scenarios and underpin growth

visibility We estimate sales to reach Rmb6.4bn in 2028, implying a CAGR of 53%, driven

by rising robot adoption. It is currently trading at 43x 2027E P/S and 225x 2027E PE,

which we think looks fairly valued. Potential upside and downside risks relate to order

growth, Al model progress and margins.
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OPT (Buy) - sensor producer

We are constructive on OPT as a leading machine-vision solutions provider in China. We
believe the company is well positioned to benefit from three growth engines. First, its
deep exposure to Apple's supply chain should support demand for high-precision
inspection and assembly solutions as Al devices, new form factors, advanced materials
and 3D-printing processes raise manufacturing complexity. Second, OPT's full-stack
industrial-Al platform — spanning data capture, model training, deployment and
iteration - should lower adoption barriers and expand its value per production line.
Third, the company is broadening beyond its core 3C and battery markets into faster-
growing semiconductor, Al-server and optical-module, automotive and robotics
applications. We believe this mix of customer-product innovation, Al-enabled solution
upgrades and downstream diversification should sustain above-industry growth and
reduce reliance on any single end market.

Leader Drive (Sell) — reducer supplier; PT raised from Rmb52.9/sh to Rmb216/s
(see note)

We raise our 2026-28E net profit 16-59% on stronger traditional-robot demand and
higher humanoid-robot volumes and content per unit. We change our valuation method
from PE to SOTP and raise our PT from Rmb52.9/sh to Rmb216/sh. We believe Leader
Drive is well positioned to capture the growth in embodied Al, underpinned by its
attractive price-performance ratio, responsive service, rapid R&D capabilities, and
ongoing harmonic reducer capacity expansion from 90k units&/month by September to
120k units/month by end-2026. However, we see limited potential for upside after the
strong YTD rally of over 50%, as industry capacty expansion pressures margins and
leading companies prioritize market share. At 238x forward PE, broadly in line with its
227x average since 2022, we view the valuation as demanding against 2026-28E EPS
CAGR of 40%, versus ~20% in 2023-25. We believe key risks include weaker
traditional-robot demand, slower humanoid-robot mass production, and delays in
capacity, product, or customer ramp-ups. We maintain our Sell rating.

Hengli Hydraulic (Buy) - roller screw supplier

We expect Hengli Hydraulic's traditional business to continue to deliver strong revenue
growth, supported by a recovery in domestic and overseas construction-machinery
demand, market-share gains in excavator cylinders and pumps and valves, expansion
into non-excavator applications and the ramp-up of overseas capacity, further
consolidating its leadership in high-end hydraulic components. Meanwhile, the
company has made tangible progress in new businesses: ball screws for machine tools
have entered mass supply, while roller screws have moved into initial small-batch
production. We believe strong revenue growth in the traditional hydraulic business
provides earnings visibility, while new products — including ball screws for machine tools
and roller screws for robots - could become a new growth engine. We maintain our Buy
rating.
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Figure 30: Robotics OEM and comparable components
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The following pages provide an appendix containing profiles of humanoid robot
companies,

China Robot Sector 21 September 2026 & UBS 17
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Figure 31: Comparison of major Chinese humanoid robot OEMs
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Figure 32: Mapping out major humanoid robot participants
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Figure 33: Yushu Technology (Unitree Robotics)
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Figure 34: UBTECH

Humanoid business overview Financials overview
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Figure 35: Dobot
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Figure 36: Geekplus
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Figure 37: Estun
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China Robot Sector LIBS Research

APAC Focus represents a curated selection of the best insights from Global Research APAC and showcases differentiated
views and actionable ideas, based around unique evidence and key industry themes. It leverages the combined efforts of 130+
APAC analysts, and colleagues in other regions, to develop a broad and collaborative perspective. This research often leverages

UBS proprietary assets, including UBS Evidence lab and Quant Answers , whilst utilizing new analytical approaches and
identifying critical ESG themes.

To learn more about APAC Focus, visit UBS Neo.

Valuation Method and Risk Statement
We believe risks for China's industrial automation sector include : 1) weaker -than-expected capacity expansion by downstream

manufacturers; 2} weaker-than-expected domestic and overseas demand for renewable energy sectors (eqg, lithium batteries and solar
), and 3) intensifying competition and sharp declines in product ASPs.

China Robot Sector 21 September 2026 & UBS 25



