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Robotics | North America

Humanoid Horizons: Putting the
Robots to Work

After years of proving they can build robots, humanoid
companies now face a new question: who will hire the robots?
Early employers want success rates and operating hours, and we
think the firms that win the first jobs will gather the data that
drives the next model improvements.

PrivateCompany m

Private Companies Highlighted: Figure, D-Robotics, Fourier Intelligence,
Booster Robotics, World Labs, Boston Dynamics, Agility Robotics, Chestnut
Robotics, Dyna Robotics, Apptronik

We provide our latest thoughts and key highlights across the robotics
ecosystem:

* Who Will Hire the Robots? For much of the last two years, the humanoid
debate has centered on supply, with investors focused on who will build the
robots and supply the "brain," and on how quickly costs can come down. This
month, manufacturers and governments gave clearer evidence of where
humanoids will first be deployed. On the commercial side, BMW is putting
humanoids into battery and component production and Hyundai is building
an Atlas training environment around logistics and parts sequencing. Toyota
is contemplating a much broader automation program that would require up
to 400,000 robots, while South Korea and Singapore are creating dedicated
industrial and public-safety settings for robots to operate in. We think the
early adopters tend to operate large physical footprints with repetitive or
hazardous work, and they typically have existing automation budgets along
with the patience to tolerate a learning period while the technology
improves. The next phase of the humanoid market may be defined by who
is willing to provide the first jobs and which environments allow
humanoids to iterate fastest, consistent with the shift toward scenario-
specific commercial deployment we highlighted previously.

» The Bar Is Moving Toward Reliability. A growing number of demonstrations
now show humanoids walking through factories and completing useful tasks,
though the more informative developments this month came with numbers
attached. Xiaomi reported a 98% success rate on a defined factory task after
several months of deployment, and Figure reported 56% whole-task success
across unseen homes. The two experiments differ widely in setting and
difficulty, yet both report the kind of metric that determines whether a
robot earns a place on a shift. Economic viability will depend first on success
rate and cycle time, and then on how often a robot needs intervention and
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how consistently it performs across environments. We continue to think
productive operating hours and realized output will become the main
measures of progress for the sector.

* Public Markets Are Starting to Quantify Humanoid Economics. Agility's S-
4 provides a clearer view of revenue and operating losses, along with cash
consumption and the metrics attached to its reported order book. Unitree's
public-market valuation is focusing the discussion on ASPs and competitive
intensity, and on whether commercial demand will prove durable. Production
targets and partnership announcements have historically been easier to find
in this sector than financial results, so the added disclosure gives investors
considerably more to work with. As more robot companies approach public
markets, investors should get better visibility into how much demand comes
from research and demonstrations versus recurring industrial use, and filings
should also show what gross margins look like at scale and how much capital
is needed to get there. Customers are beginning to demand proof of robot
performance, and public markets may hold the industry's commercialization
claims to a similar standard. For full details, see Morgan Stanley's initiation
report: Yushu Technology Co., Ltd.: Building a Full-Stack Intelligent Robotics
Platform

» Robotics Policy Is Both Industrial Policy and National Security Policy.
Governments are increasingly influencing the market from both directions.
South Korea and Singapore are funding deployment environments and
assigning robots to specific industrial and public-service applications, while
the proposed GUARD Act could restrict Chinese humanoid and quadruped
platforms from the U.S. market. China has gone further on the demand side
by directing provinces and state-owned enterprises to identify real operating
sites for humanoid training and deployment. As a result, governments may
subsidize adoption and create early demand while also shaping where
training data is generated and deciding which hardware is allowed to
compete. For physical Al, geography looks to matter earlier in the
commercialization curve than it does for other forms of Al

» For a copy of our Global Robot Model with forecasts across the full range
of embodied Al (not just humanoids), please reach out to your Morgan
Stanley representative.

Humanoid 100 update: The equal-weighted Humanoid 100 is up 45% since its
inception on 2/6/2025 (adjusting for additions and deletions), outperforming the
S&P 500, MSCI Europe, and MSCI China, but underperforming MSCI Korea and MSCI
Taiwan. Top performers YTD include Intel, Arm Holdings, LG Electronics, Samsung
Electronics, and Teradyne.
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Exhibit 1: 2026 Global Venture Funding for Humanoid Robots is On Track to
More than Double vs. 2025
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Exhibit 2: China Humanoids Financing Activities
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Exhibit 3: Equal-Weighted Humanoid 100 Performance since 2/6/2025 (Date
List was Established)
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Exhibit 4: Equal-weighted China Humanoid Value Chain Perf

China Humanoid Value Chain - Equal-weighted Performance
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Exhibit 5: The Humanoid 100- Morgan Stanley's List of Global Humanoid
Enablers
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Exhibit 6: China humanoid value chain (including public companies in our stock

list)
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In this note you will find:

* Recent Robotics Updates & Developments
* Global Policy Support Overview
* Humanoid 100 Performance

s China Humanoids Value Chain Performance

Tracking Humanoid Progress
Global Humanoid TAM/Adoption Estimates

The content addressing private companies is being provided for informational
purposes only and does not constitute o solicitation or imply future research
coverage if the company goes public. Content is based on unaudited information. No
investment recommendation is provided as there is limited public information
available for private companies. Investors should conduct their own due diligence and
be aware that additional or different information may be provided by the company.

The valuation information provided here is included for illustrative purposes only. The
information is based on publicly available information (funding rounds, company
disclosure, third-party vendors, etc.) and was not produced or endorsed by Morgan
Stanley Research.
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Further Reading

Sector Blue Paper/Foundation/Insight

» Robotics: Actuators: Robot Muscle Needs American Hustle (13 Sep 2026)

» China's Emerging Frontiers: China's Next Industrial Revolution (9 Sep 2026)

* Rewiring the Home: A Roadmap of Appliances in Al Diffusion (8 Jul 2026)

* Humanoids and Robots — The Next Chapter in China's Dominance in Global
Manufacturing (4 May 2026)

* When Factory = Robot (26 Mar 2026)

* \Who's Gonna Make the Bots? Adding Contract Manufacturers to the Humanoid
100 (26 Mar 2026)

» World Models: Al's Journey from Digital to Physical (22 Mar 2026)

» Humanoids: A $5 Trillion Global Market (29 Apr 2025)

* Investment Implications of Embodied Al (26 Jun 2024)

Single Stock Foundation/Insight

» Yushu Technology Co.,, Ltd.: Building a Full-Stack Intelligent Robotics Platform (29
Sep 2026)

» Tesla Inc: Beyond the Wheel — Mapping Tesla's Journey into Physical Al (7 Dec
2025)

« Apple, Inc.: Apple Robotics — What's Coaking In Cupertino's Kitchen? (6 Nov 2025)

» Hyundai Motor: Hyundai's Robotics Ambition (17 Aug 2025)

» Samsung Electronics; Humanoids — From Digital to Physical Al (14 Sep 2025)

The Robot Almanac

» Robotics: The Robot Almanac (Vol. 1): Al Gets Physical; Cambrian Explosion of Bots
(7 Dec 2025)

* Robotics: The Robot Almanac (Vol. 2): How to Train Your Robot; Geopolitics; Rare
Earths; Sagan's Prophecy (14 Dec 2025)

* Robotics: The Robot Almanac (Vol. 3): Humanoids & Industrial Robots (16 Dec
2025)

* Rabotics: The Robot Almanac (Vol. 4): Drones & Air Mobility (17 Dec 2025)

* Robotics: The Robot Almanac (Vol. 5): Space & Defense (18 Dec 2025)

* Robotics: The Robot Almanac (Vol. 6): Autonomous Vehicles (21 Dec 2025)

* Robotics: The Robot Almanac (Vol. 7): Brain Computer Interfaces & Other Form

Factors (22 Dec 2025)
* Rabotics: The Robot Almanac (Vol. 8): Big Tech's Physical Al Journey (28 Dec 2025)

Trip/Meetings Takeaways

* Humanoids: China BEST Conference 2026 Feedback (20 Sep 2026)
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WRC 2026 Takeaways: Productivity Matters (23 Aug 2026)

WAIC 2026 Takeaways: More Physical Al (20 Jul 2026)

China Industrials: Humanoid Supply Chain Trip Takeaways: The Emerging Gap (28
Jan 2026)

The Rowdy Robot: The Robots Take Qver Las Vegas (8 Jan 2026)

Humanoids: WRC 2025 Takeaways: Embracing the Future (10 Aug 2025)

Humanoid Horizons

Humanoids: Humanoid Horizons: Moravec's Paradox (1 Sep 2026)

Humanoid Horizons: Do Robots Have a PR Problem? (28 Jul 2026)

Humanoid Horizons: Humanoids Coming to Your Bloomberg Screen (May 29)
Humanoid Horizons: Money Meets Machines (7 May 2026)

Humanoid Horizons: Can US and China Collaborate on Robots (26 Feb 2026)
Humanoids: Humanoid Harizons: Gaining Momentum Globally (22 Jan 2026)
Robotics: Humanoid Horizons: What to Watch for 2026 (19 Dec 2025)
Humanoids: Humanoid Horizons: Qverhyped yet Underappreciated (1 Dec 2025)

The Humanoid Signal

2026 Outlook — Humanoids: Commercialization (21 Jan 2026)

Humanoids: The Tide is Rising, Lifting 2026 Forecast (23 Jun 2026)

The Humanoid Signal — Broad Verification (5 Feb 2026)

The Humanoid Signal - How Will the Robot "Brain” Evolve? (26 Feb 2026)
The Humanoid Signal - Robot Fingers Crossed (6 Mar 2026)

The Humanoid Signal - Going Global, Capturing Early Ground (14 May 2026)
The Humanoid Signal: Progress Check, WRC Preview (17 Aug 2026)

AlphaWise Survey

* Humanocids: China Humanaeids Survey: High Willingness to Adopt Meets Premature

Products (2 Dec 2025)

« Humanoids: China Survey (2): What work are humanoids expected to do? (4 Dec

2025)

* Humanoids: Humanoid Robot Consumer and Intern Surveys: China Enthusiasm, US

Divided (4 Aug 2025)

Relevant Private Company Profiles

Robotics: Agile Robots: Das Bot (17 Mar 2026)

Embodied Al: Al Robotics Disruptors: Skild Al (23 May 2025)

Embodied Al: Humanoid Disruptors: 1X Technologies (7 Apr 2025)

Embodied Al: Humanoid Disruptors: Apptronik (24 Mar 2025)

Embodied Al: Humanoid Disruptors: Unitree - Humanoids Starting at $16K (28 Jan
2025)

Embodied Al: Al Robotics Disruptors: Physical Intelligence (19 Dec 2024)
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Recent Robotics Updates & Developments

Financing & M&A:

+ D-Robotics closes a $400mn Series C to expand its robotics compute and

software platform. The company said the financing will support its Sunrise chip
portfolio and an integrated software platform spanning robot development from
established categories through general-purpose humanoids. D-Robotics reports
cumulative Sunrise chip shipments above 8mn units and says its S600 embodied-
Al processor has been adopted by more than 20 customers including UBTECH,
Fourier, and Booster Robotics, with several programs already in mass production.
The 8mn shipment figure covers the broader robotics and edge-Al market, not just
humanoid robots, showing how capital is forming around the compute layer
underneath the robot makers.

Unitree's post-IPO valuation has come into focus following its public listing,
with the company establishing a primary valuation benchmark for China's
humanoid and embodied-Al sector. Our China Industrials team initiated coverage
on Yushu Technology Co., Ltd. ("Unitree") with an Equal-weight rating and a
Rmb500 price target. The initiation notes that while Unitree's hardware
locomotion and low-cost manufacturing capabilities are well recognized, the moat
around its engineering, rapid iteration speed, and disciplined cost control remains
underappreciated. As the broader debate transitions toward robot productivity,
intelligence, and commercial deployment, the team views current valuation levels
as fair in its base case, derived from a 10-year DCF model (implying 42x 2027E P/
S), balancing substantial long-term humanoid TAM growth against declining
blended ASPs, rising industrial competition, and the necessity to build proprietary
intelligence. For full details, see Morgan Stanley's initiation report: Yushu
Technology Co., Ltd.: Building a Full-Stack Intelligent Robatics Platform

AMD agrees to acquire World Labs, the spatial-intelligence lab led by Fei-Fei Li,
in an all-stock deal valued at about $8.2bn that is expected to close by end-
2026, subject to regulatory approvals. World Labs builds models that generate,
reconstruct and simulate interactive 3D environments from text, image and video
inputs, along with technology for robotic learning and simulation, and Li will join
AMD as EVP and chief scientist reporting to Lisa Su. AMD (covered by Joe Moore)
frames the deal as a way to see how model workloads are evolving across
reasoning, robotics, simulation and physical Al so it can shape its hardware,
software and systems roadmaps, which shows chipmakers moving upstream into
model research to anchor demand for their compute.
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Exhibit 7: 2026 Global Venture Funding for Humanoid Robots is On Track to More
than Double vs. 2025

s100B
5008
5808
$TO0B
$6.08
5508

5408

VC Funding Raised

5108
5208 $1.88

M
" — — -
o T NN

2 2022 20231 2024 2026 ¥TD

m Global VC Funding

Mot s of WAre0ze Includes funsng for corparnes classcded onde Farngeos Bobotcs in Fitch3ook

Source T wh3ook, Morgas Sanley Resoarcn

Exhibit 8: China Humanoids Financing Activities
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Government § Public Events:

* South Korea adds an industrial-factory program to its humanoid policy support.
T-Robotics was selected to lead a KRW 4.5bn government project with KAIST and a
major Korean display manufacturer through December 2030. The project will
develop mobile humanaoids and test them in production-line applications, giving
Korea's humanoid initiative a defined manufacturing environment for collecting
deployment data and evaluating productivity. The program turns national support
from a technology roadmap into a named factory-use case.

» Singapore opens the Home Team Humanoid Robotics Centre for public-safety
applications. The Ministry of Home Affairs said humanoid robots are intended to
work alongside officers by 2028 in applications including hazardous-material
operations, post-blast forensics, ambulance resupply and prison searches.
Approximately $100mn has been committed to the center, and the 29,000-square-
foot facility includes motion capture, human-demonstration collection, simulation
and physical testing capabilities. Singapore is treating the deployment environment
as part of their robotics strategy, building a dedicated center for training and

hardware testing.

Manufacturing:
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+ Tesla's Fremont Optimus line reportedly reaches several hundred robots per

week. Reporting from The Information indicates output increased from a few
dozen units per week in the second quarter to several hundred per week in August
on the former Model S and Model X production floor, with managers targeting
more than 1,000 robots per week by year-end. Most units reportedly remain inside
Tesla for testing, training and data collection. The integration of hands has proven
difficult, with 100+ components in Optimus' hands requiring manual assembly.
Supplier readiness and model generalization additionally remain key bottlenecks to
the initial ramp. The line is increasingly useful as a data-generation engine even
before external shipments become the primary measure of output.

Boston Dynamics and Hyundai expand Atlas training at the Georgia Robotics
Metaplant Application Center (RMAC). The RMAC has moved from its initial pilot
phase into broader operation, with Atlas being trained on logistics preparation and
parts sequencing before potential assembly applications later in the decade.
Hyundai has discussed deploying roughly 25,000 Atlas robots across Hyundai and
Kia factories and developing U.S. production capacity of up to 30,000 robots
annually from 2028 onward. Boston Dynamics has also pointed to Spot’s installed
customer base and reported sub-two-year payback as a potential commercial
template. RMAC is becoming the bridge between Atlas as a robotics program and
Atlas as a factory system.

Toyota estimates network-wide factory automation could require
approximately 400,000 robots and ¥1tn of annual spending from 2028. Toyota
told investors that modernization across its own operations, group companies and
major suppliers could require roughly 400,000 robots. This figure includes
replacement equipment and new installations, with potential spending of
approximately ¥1tn, or $6.4bn, per year from 2028. The program spans
conventional industrial robots, automated logistics systems and future human-
robot collaboration rather than 400,000 humanoids specifically. The comments
provide a useful datapoint to the size of the automation budget that robots will
eventually compete to capture.

XPeng shows the first IRON robot walking off its dedicated production line. The
company presented an IRON unit leaving the facility under its own locomotion,
with 76 degrees of freedom, 21-DoF hands and three in-house Al chips providing up
to 2,250 TOPS of compute. XPeng continues to target mass production by the end
of 2026, with initial robots expected to operate in its own stores and campuses.
XPeng has further claimed to have automated more than 80% of the primary
operating on its new lines.

Xiaomi reports improved performance on a defined CyberOne factory task.
After approximately four months on a self-tapping-nut station at Xiaomi's Beijing
EV plant, the company said CyberOne's task success rate increased from about
90% to 98% while operating within the production line's 76-second cycle. The
same robot generation later appeared at IFA in Berlin in a demonstration setting. A
single task does not establish general-purpose factory capability, but does show
how quickly performance can improve when one robot stays on one job long
enough to generate its own training loop.
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Exhibit 9: Boston Dynamics Spot robot operating in a factory Exhibit 10: Toyota's digitization and automation of the Kamigo
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New Use Cases & Adoption:

* BMW begins its first in-network humanoid production pilot in Germany at
Plant Leipzig. BMW is testing Hexagon's AEON in high-voltage battery assembly
and component-production applications. AEON is a 1.65-meter, 60-kilogram
wheeled humanoid with approximately three hours of battery life, and BMW
describes Leipzig as its European test environment for Physical Al. The pilot is
expected to run through year-end before potential expansion to other facilities,
while Figure robots continue to be tested separately at Spartanburg. BMW now
has two humanoid suppliers running different tasks inside the same manufacturing
network, creating a useful internal comparison for future deployment decisions.

New Models & Hardware Improvements:

» Agility unveils Digit 5 with additional safety features and a broader industrial
task set. Digit 5 is designed for operation in shared workspaces, using a separate
safety controller that can stop or reposition the robot when people enter its
operating area. The robot has a 7.2-foot reach and a 90-minute battery that Agility
says can recharge in nine minutes, supporting more than 20 operating hours per
day under the intended workflow. Agility is expanding the target application set
beyond tote handling into machine tending, kitting, inspection and packing/
unpacking pallets. Digit 5 is increasingly being designed around the requirements
of an actual employee rather than a single warehouse demonstration.

¢ Chestnut launches Aero Hand and Aero UMI as an integrated manipulation and
data-collection system. The platform combines an 18-degree-of-freedom robotic
hand with a wearable capture and teleoperation system intended to translate
human demonstrations into robot training data. The development reflects the
industry's growing focus on dexterous manipulation as well as lower-cost methods
of collecting diverse human-task data outside dedicated robot teleoperation
setups, designing hardware and data collection as one system.

* Dyna Robotics introduces Dyna-2.1 and the Taku robot, a full-stack "physical
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agent" built to run entire workflows rather than isolated tasks. Taku is a semi-
humanoid with a human-sized upper body, a folding lower body to reach high and
low, a four-wheel steerable base and two 7-DoF arms. Three model layers control
it. A reinforcement-learning whole-body controller runs at 100 Hz, a DYNA-2
world-action policy plans the motion, and a vision-language orchestrator with text-
based long-term memory decides each next step. A shared "Unified Robot
Representation” lets human video, UMI and teleoperation data train both the policy
and the controller. The policy was pre-trained on about one million hours of
human video, and a hardware revision retrains only the controller, so older robot
data stays usable. Dyna says Taku completed an uncut, one-hour hotel laundry-
room workflow autonomously, and that the system also learned server servicing
and drink retrieval. Dyna also reports that new stationary-folding sites now reach
their production bar in as little as three days. The company argues customers pay
for a role, not a task, and that the goal is a robot that works as a "whole
employee”. The next milestone is customer-site deployment to build a data
flywheel

Software/Al Improvements:

* Google DeepMind extends Gemini Robotics to whole-body humanoid control.

Gemini Robotics 2 combines a vision-language-action model for whole-body
control, an embodied-reasoning model for multi-step planning and coordination,
and an on-device VLA that DeepMind says can adapt to a new robot embodiment
with several hours of data. Demonstrations using Apptronik's Apollo 2 included
walking, pick-and-place, bagging and changing a light bulb, while the harder
dustpan benchmark succeeded in 32% of reported trials. The architectural
direction is clear, using the same model family to reason, manipulate and move the
robot body.

Figure reports improved zero-shot household generalization with Helix 2.5.
Figure evaluated an Index pre-trained robot across 30 previously unseen Bay Area
homes on toy tidying, towel folding and bed making without collecting data or
fine-tuning in the test homes. The company reports 237 successful whole-task
trials out of 420, or 56%, compared with 9% for an otherwise similar policy trained
from scratch, and says the model matched a representative in-environment Helix
02 policy using approximately half as much task-specific data. The key result is the
reduction in how much new data is needed for each new environment, which is
increasingly the question behind generalization.
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Exhibit 11: Figure CEO Brett Adcock showcasing Figure's Exhibit 12: Agility's newly unveiled Digit 5 humanaoid
capabilities with the Index pre-trained Helix 2.5 model

B SOLTCe Ag iy
Socrce Fisore



Morgan Stanley | researcn FOUNDATION

Global Policy Support Overview

Globally, governments are placing greater emphasis on physical Al. To interact with the
physical world, humanoid robots rely on a broad array of sensors, including cameras,
LiIDAR and force/torque sensors, combined with Al models that perceive and map their
surroundings. This could raise data security and surveillance concerns, while Al-enabled

robots also have clear dual-use characteristics from a national security perspective.

In China, humanoid and embodied intelligence became a clear national priority. Since
MIIT issued its Guiding Opinion on Humanoid Innovative Development in February 2023,
local governments have released a wide range of policies to support industry
development, set up funds for humanoid and embodied-Al ventures, and established
institutions and alliances to promote industry cooperation. In 2025, NPC, Li Qiang, the
Chinese Premier, first referenced this in the government work report. Subsequently, in the
15th Five-Year Plan announced during the 2026 NPC, robotics became a strategic
emerging industry far the first time, placing it alongside categories including next-gen IT,
NEV, biomedicine, and aerospace. Earlier in June, MIIT and SASAC reportedly announced a
new initiative that targets 10k-level deployment capacity and >100 high-value
applications by end-2026. Local governments and SOEs must identify operational sites
(220/province, 210/central SOE) for humanoid training.

* We see continued government leadership and efforts in supporting this frontier
industry. As commercialization begins in 2026, we expect sustained support at
both the national and local levels to accelerate development and reinforce China's
leadership in this sector, critical to push early adoption and drive the

commercialization flywheel.
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Exhibit 13: China - national and local policies

National Policies Release Date Target

MIIT Guiding Opinions On The
Innovative Development Of Humanoid
Robots

Standards System For Humanoid
Robots And Embodied Intelligence

“15th Five-year Plan”

2026 Humanoid Robots And
Embodied Intelligence Real-world
Training Special Initiative

Jan-23

Feb-26

Mar-26

Jun-26

= By 2025, products reach internationally advanced levels and achieve mass
production; cultivate 2-3 ecosystem companies with global influence

« Covers six pillars: basic commonality, brain/intelligent computing, limbs and
components, robots and systems, applications, and safety and ethics

« Lists robotics as a strategic emerging industry for the first time

» By end-2026, humanoid robots complete application validation and routine
deployment across a set of representative scenarios

» Forming 100+ high-value applications, targeting 10k-level deployment
capacity

= ldentifying real operational sites (220 per province, 210 per central SOE)

Zhejiang Province Implementation
Plan For Innovative Development Of
The Humanoid Robot Industry
(2024-2027)

Shenzhen Embodied Intelligence
Robot Technology Innovation And
Industrial Development Action Plan
(2025-2027)

Shanghai Embodied Intelligence
Industry Development Implementation
Plan

Beijing Economic-technological
Development Zone: Measures To
Promote Innovative Development Of
Embodied Intelligence Robots
Hangzhou Embodied Intelligence
Robot “Chain Strengthening” Action
Plan (2026-2027)

Sep-24

Mar-25

Jul-25

Aug-25

Jan-26

+ Provincial annual robot output reaches 20k units
= Reaching core-industry scale of Rmb20bn; related-industry scale of
Rmb50bn

= Cultivating 10+ new companies valued over Rmb10bn, 20+ companies
with revenue over Rmb1bn

= Achieving 50+ billion-yuan-level application deployments; related-
industry scale of >Rmb100bn

+ Reaching industry scale of Rmb50bn

« Providing 30% subsidy for model R&D, 20% for application projects, 50%
for ecosystem projects

= Forming 10k-unit-scale mass-production capability for embodied
intelligence robots
* Building tens-of-millions-scale real-world embodied dataset

« Integrator enterprises’ total output exceeds Rmb20bn
+ Value-chain total output exceeds Rmb50bn

LI COdrr mireT nouncmme™ adgs ieaor Brossan S
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Exhibit 14: Non-China government policies

Country Date / status Major policy / initiative Key details

MOTIE launched a dedicated
humanoid alliance with ~40
companies, universities and other
organizations.

Apr-25 K-Humanoid Alliance

FOUNDATION

Targets

- Robot-Al foundation model by
2028.

- By 2028 humanoid hardware targeted
at <60 kg weight, 250 DoF, 220 kg
payload, 22.5 m/s speed.

The government designated
humanoids as a core K-Moonshot
national mission and established a
strategic council.

South
Korea

Feb-26 K-Humanoid Moonshot

Launched the Public-Private Al
Humanoid Core Technology
Advancement Project (2026-2030)
in May, to invest KRW50.4bn
through 2030.

Korea aims to establish humanoid
production capacity of 30,000 units
annually, by 2030.

Major shift toward Physical Al,
domestic multimodal robotics
foundation models, robot adoption
and large-scale social

Japan Jun-26 Al Robotics Strategy implementation.

Noetra + AIST were selected to lead

a domestic multimodal foundation-

model project.

Japan aims 10m robots (not only
humanoids) deployed by 2040 across
18 sectors, including manufacturing,
food, healthcare etc.

The addition prohibits FCC
authorization, generally blocking
importation, marketing, or sale in
the US. Robots that had already
received FCC authorization are not
affected.

FCC included foreign-made
advanced robotic devices
into the Covered List

us Jul-26

Focus is on accelerating
commercial adoption of broad
robotics and removing regulatory
barriers.

Robotics Adoption
Programme + Regulatory
Innovation Office robotics

priority

UK Jan-26

~5 Robotics Adoption Hubs, expected
to operate from 2H26. Each receives at
least £2m over four years.

Soorce Covarrinel anisuncenses news repart 1o 2an Slankey oscarch
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Humanoid 100 Performance

The Humanoid 100 is Morgan Stanley's list of public companies currently involved in
or otherwise materially exposed to the humanoid market. We compiled the list through
a mix of discussions with our global team of analysts, conversations with clients on their
preferred names to play, and our own proprietary research to find names that are involved
in the value chain. We then divided the names into Brain (Semis/Software), Body
(Industrial Components), and Integrators (Developing Full Humanoids). For every name in
the Humanoid 100, we include details on size/liquidity, core business competencies,
rationale for inclusion, and current humanoid involvement if applicable.

For a copy of the underlying Humanoid 100 database or our Global Humanoid TAM model,
please reach out to your Morgan Stanley representative.

See Initial Note: Humanoids: The Humanoid 100: Mapping the Humanoid Robat Value
Chain (6 Feb 2025)

See Latest Update: Embodied Al: Who's Gonna Make the Bots? Adding Contract
Manufacturers to the Humanoid 100 (26 Mar 2026)

Exhibit 15: The Humanoid 100- Morgan Stanley's List of Global Humanocid Enablers
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Exhibit 16: Top and Bottom Performing Stocks Since Each Stock's Date of Addition to the Humanoid 100 List

Top Performing Stocks (Since Addition Date)

Rank Company Date Added Ticker Country Performance

1 Intel 2/6/2025 INTC-US USA  [Es1e%
2 Samsung Electronics 2/6/2025 005930-KR Korea [ #411%
3 Teradyne 2/6/2025 TER-US USA  [e204%
4  Foxconn Industrial Internet (FII) 2/6/2025 601138-CN Taiwan  ERH184%
5 LG Electronics 2/6/2025 066570-KR Korea =
6 Flex 2/6/2025 FLEX-US USA

7 STMicroelectronics 2/6/2025 STM-US  Switzerland IIS152%
8 Amphenol 2/6/2025  APH-US USA  [E14s%
9 TSMC 2/6/2025 TSM-US Taiwan [ #125%
10 Moog 2/6/2025 MOG.A USA +103%

Bottom Performing Stocks (Since Addition Date)

Rank Company Date Added Ticker Country Performance
1 Robosense 2/6/2025  2498-HK China  [NGE7%)
2 Roblox 6/17/2025 RBLX-US USA  [sEe%)
3 Mobileye 2/6/2025 MBLY-US USA  [(E5%)
4 Dassault Systemes 2/6/2025 DSY-FR France [ (49%)
5 XPENG 2/6/2025 XPEV-US China [ (46%)
6 Xiaomi 2/6/2025  1810-HK China (40%)
7 Tuopu 2/6/2025 601689-CN China (38%)
8 Zhaowei 2/6/2025 003021-CN China (37%)
9 Xusheng 2/6/2025 603305-CN China (35%)
10 Moons Electric 2/6/2025 603728-CN China (32%)

-1

A as o’ 1S elose oo motums nnly, mnes not account =o° divrke= 0 eastma~ Soome Facs 501 Rargas Stanley kesoare

Exhibit 17: Equal-Weighted Humanoid 100 Performance since 2/6/2025 {date list was
established)
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Exhibit 18: The equal-weighted Humanoid 100 is up 45% since 2/6/2025 (adjusting for
additions and deletions), outperforming the S&P 500, MSCI kurope, MSCI China, but
underperforming MSCI Taiwan and Korea

260.0%
Relevant Benchmarks 2428%
240.0%

200%

121.0%

45 5%
40.0% 26.9%

16.0%
0 O% I

Humanoid 100 MSCI China MSCI Europe S&F 500 MSCI Taman MSCI Korea

Mote Data as ol OB E000 close. 2t oo returns only, 2oes not account 107 2rden s re mwestimet ar iransaciion 2os1s

Source. = aclSel o 2un Slanley Rescarch

Exhibit 19: Average Stock Performance across Brain, Body, and Integrator Categories
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Exhibit 20: Performance Across Each Stock in the Humanoid 100 List
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China Humanoids Value Chain Performance

Exhibit 21: Equal-weighted China Humanoid Value Chain Perf

China Humanoid Value Chain - Equal-weighted Performance
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Exhibit 22: China Humanaoid Value Chain list: 45 stocks in total, including three in brains,

37 in body components, and 10 integrators.
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Tracking Humanoid Progress

Humanoid Company Mentions

FOUNDATION

Exhibit 23: Public Companies Mentioning the Word "Humanaoid” over Past 1 Year in

Public Material by # of Mentions

Rank Company Ticker

1 Faraday Future Intelligent Electric Inc  FFAI

2 Realbotix Corp XBOT.CA
3 Humanoid Global Holdings Corp ROBO.CA
4 Schaeffler AG SHADDE
5 XPeng Inc 09868 HK
6 Mabileye Global Inc MBLY

7 NVIDIA Corp NVDA

L} Infineon Technologies AG IFX DE

L] SiTime Corp SITM

10 Vishay Precision Group Inc VPG

1" Virtuix Holdings Inc vTIX

12 Minebea Mitsumi Inc G479 JF
13 Shoucheng Holdings Ltd 00GIT HK
14 STMicroelectronics NV STMPAFR
15 Hesai Group 02525 HK
16 GXO Logistics Inc GXO

17 Johnson Electric Holdings Lid 00179 HK
18 Fortuna Metals Ltd FUN.AL
19 Indie Semiconductor Inc INDI

20 Hexagon AB HEXA B SE
b1l YASKAWA Electric Corp 6506 JP
22 Robosense Technology Co Ltd 02498 HK
23 Zoomlion Heavy Industry Science and 000157 CN
24 Hyundai Motor Co 005380 KR
25 Hastings Technology Metals Ltd HAS AU
26 Zhen Ding Technology Holding Ltd 4958 TwW
27 Neo Performance Materials Inc NEQ.CA
28 Pony Al Inc 02026 HK
29 Hon Hai Precision Industry Co Ltd ZNTTW
30 Kawasaki Heavy Industries Lid T02JP

Sorca Alrhafionga, YAanan Bonloy Tingaarch

Global Patents

Document Count Reglon

255
173
94
85
61
54
53
42
a1

NNEEEEEEBREEEEEEY

27
27
27
26
26

Gardena-CA
Toronto
Vancouver
Herzogenaurach
Guangzhou
Jerusalem
Santa Clara-CA
Munich

Santa Clara-CA
Malvern-PA
Tokyo

Hong Karg
Geneva
Shanghai
Greenweh-CT
Hong Kong
Perin

Also Vejo-CA
Swiockholm
Kilakyushu
Shenzhen
Changsha
Seoul

FPerih

Taoyuan
Taronta
Guangzhou
New Tape:
Kobe

Domicile Country
United Stales
Canada
Canada
Germany
China

Israel

United Stales
Germany
United States
United States
Japan

Huong Kang
Swit zexland
China

United Stales
Hong Kong
Aushalia
United Stales
Sweden
Japan

China

China

South Korea
Aushalia
Taiwan
Canada
China
Taman
Japan
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Exhibit 24: Monthly Patent Applications Mentioning "Humanoid” by Country
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Exhibit 25: Global Patent Applications Mentioning "Humanoid” Exhibit 26: US Patent Applications Mentioning "Humanoid” by
by Office Over the Past 5 Years (according to Google Patents, Assignee Over the Past 5 Years (according to Google Patents,
may not capture all) may not capture all)
Patents Mentioning "Humanoid" By Office (Past 5 Years Top US "Humanoid" Patent Filers (Past 5 Years

Rank Patent Office Rank Patent Assignee # Count

1 China 1 Boston Dynamics, Inc.
2 United States 1,492 2 Roblox Corporation
3 Japan 1,176 3 Sanctuary Cognitive Systems Corporation 63
4 World Intellectual Property Organization (WIPQO) 800 4 Figure Ai Inc. 40
5 South Korea _ 387 5 Ubtech Robotics Corp Ltd 36
3 i‘i'gapﬁa“ Patert Office (EPO) fg; 6 Nvidia Corporation 35
8 Germeny 133 7 Ho_nda Motor CoA., Ltd. 34
9 Great Britain 29 8 Unity Technologies Sf 31
10 France 19 9 Google Lic 29
11 Brazil 19 10 Samsung Electronics Co., Ltd. 23
12 Australia 18 1 Toyota Jidosha Kabushiki Kaisha 21
13 Canada 17 12 Sony Interactive Entertainment Inc. 20
14 Turkey 15 13 Sony Group Corporation 20
15 Poland 9 14 Nuance Communications, Inc. 19
16 Sweden 8 15 Tencent Technology (Shenzhen) Company Limite: 18
17 Spain 6 16 Sarcos Corp. 17
18 Israel 6 17 Tesla, Inc. 17
19 Eurasian Patent Organisation (EAPO) 2 18 Meta Platforms Technologies, Llc 17
20 Switzerland 1 19 Apple Inc. 13
Faie | erih= aeed 0ap 0 20 Fanuc Curpuration
Sooree Gooole 2aterts, Llorjan Stacke, Reseascb oo Lshibti~ed ta lap 20 i

Source Coodke 2utoents Tloran Starley fescasch
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China Financing Activity

Exhibit 27: China Humanocids Financing Activities
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Tech Firms Supporting the Development of Humanoids

Exhibit 28: Humanoid or Robotics Involvement of Major Tech Firms in the US & China
Humanoid or Robotics Involvement of Big Tech Firms

Company

(2, Alibaba 6 SEBUP
amazon
~—

@& Apple
Bai&ﬁﬁ
Il ByteDance
Google
W

HUAWEI

00 Meta

B® Microsoft
<ANVIDIA

Tencent i&if

Involvement

In Sept, ANT Group's rabotics unit, Robbyant, unveiled 'R 1" robot at
frade show in Shanghai

Major in-house robotics team and deep experience with automation.
Backer and partner of Agility Robotics. FAR (Frontier Al Robotics)
Team building Robot Foundation models.

Reportedly planning a tabletop robot and have explored humanoid
designs. Have released numerous Al frameworks & datasets for
humanoid and non-humanoid robots.

UBTech's humanoids leverage Baidu's Emie Al model. DEEPX
leverages Baidu PaddlePaddle deep learning framework.

Unveiled general purpose VLA mode! ('GR3') and ByteMini robot

Google Deepmind partnered with Apptronik and Others. Gemini
Robotics is a major focus within Google Deepmind. Also develop
MuJoCo physics engine for robotics.

Embodied Al Innovation Center’ in Shenzhen. Develop CloudRobo
embodied intelligence platform based on Pangu Al model. Partnered
with UBTech,

Reportedly forming new team within Reality Labs 1o conduct rabotics
work. CTO Andrew Bosworth described humanoids as 'next AR-sized
bet'.

Partner and backer of Figure Al. Have an internal autonomous
systems & robotics research team.

Partnered with majority of humanoid developers under Project GrOOt.
Bulk of humanoid players leverage Isaac Lab, Gr00t Models,
Cosmos, or other tools.

In-house robotics team working on humanoid and non-humanoid
robots. Tencent Cloud has partnership with Dobot.

Developing 'Optimus’ humanoid.

Developing 'CyberOne’ humanoid

Source Sopany ancouncerner s, Bloos beey Reuters, Morgae Staeley Besca:
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Global Humanoid TAM/Adoption Estimates

Note: The underlying Excel file for the TAM model discussed in this section is available upon
request. Please reach out to your Morgan Stanley representative to obtain the model.

Global Adoption Estimates

According to Our Estimates:

+ By 2036, ~28.1 million (~2.8% of ~1 billion total) humanoid adoptions will have
occurred.
o Low Income Countries: ~0.2 million (~1.8% of ~14 million total) humanoids
have been adopted.
= LI Countries Include: Rwanda, Ethiopia, Madagascar, Afghanistan, Yemen,
etc.
> Lower Middle Income Countries: ~3.7 million (~1.8% of ~204 million total)
humanoids have been adopted.
= LMI Countries Include: India, Honduras, Vietnam, Zimbabwe, Egypt, etc.
o Upper Middle Income Countries (Inc. China): ~16.7 million (~3.3% of ~504
million total) humanoids have been adopted.
= UMI Countries Include: China, Brazil, Belarus, Indonesia, South Africa,
Mexico, etc.
> High Income Countries (Inc. US): ~7.4 million (~2.5% of ~296 million total)
humanoids have been adopted.
= HI Countries Include: USA, Australia, Germany, Canada, United Arab
Emirates, Japan, etc.
+ By 2040, ~138.5 million (~13.6% of ~1 billion total) humanoid adoptions will
have occurred.
> Low Income Countries: ~11 million (~7.8% of ~14 million total) humanaids
have been adopted.
o Lower Middle Income Countries: ~16.2 million (~7.9% of ~204 million total)
humanoids have been adopted.
o Upper Middle Income Countries (Inc. China): ~814 million (~16.1% of ~504
million total) humanoids have been adopted.
> High Income Countries (Inc. US): ~39.7 million (~13% of ~296 million total)
humanoids have been adopted.
« By 2044, ~430 million (~42.2% of ~1 billion total) humanoid adoptions will
have occurred.
o Low Income Countries: ~3.9 million (~27.9% of ~14 million total) humanoids
have been adopted.
> Lower Middle Income Countries: ~57.6 million (~28.1% of ~204 million total)
humanoids have been adopted.
s Upper Middle Income Countries (Inc. China): ~2457 million (~48.7% of ~504
million total) humanoids have been adopted.
o High Income Countries (Inc. US): ~123.2 million (~41.6% of ~296 million total)
humanoids have been adopted.
* By 2050, ~1 billion humanoid adoptions will have occurred.
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Exhibit 29: Key Adoption Estimates

Cumulative Adoptions (Kk's)

FOUNDATION

Low Income Countries: ~14 million humanoids have been adopted.

Lower Middle Income Countries: ~204 million humanoids have been

Upper Middle Income Countries (Inc. China): ~504 million humanoids have

High Income Countries (Inc. US): ~296 million humanoids have been

Classification

2036

2040

2044 2050

S Y e+ o008 3801 14008
Lower Middle Income 3,745 16,248 57,553 204 498
Upper Middle Income 16,739 81,411 245743 504,307

_Highlncome 7363 39714 123249 296427

| North America 2,159 11,512 35,816 86,866

East Asia & Pacific 15872 78,971 234,002 439,936
South Asia 2,258 9,797 34,705 122,733
Sub-Saharan Africa 1137 4,967 17617 62,938

. Europe & Central Asia 3,902 208617 64,798 163,370

Middle East & North Africa 861 4146 13,871 42532

Latin America & Caribbean 1.862 8,289 29,032 98,361

Ot Classified 41 A7 807 2501

USA 1,934 10,289 32,017 77,703

China 13,002 65,131 187,937 302,316
_______________________________________________ Other 13157 63051 210492 639219
Commercial 26,475 131.799 409,823 935052

_ Household

e’

8673

20623 84185

Global

28,093

138,471

430,447 1,019,238 |

Source. Yorgan Suenley Setearch os1 ales
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Exhibit 30: Cumulative Humanoid Adoptions by Region

1,200,000
% 1,000,000
x
w
=
S
€ 800,000
[=]
b=}
<
o
S 600,000
-]
E
=
- =
® 400,000
-
s
-
E
S 200,000

2023
2024e

2025 |
2026e |
2027e |

= North America

u Europe & Central Asia

Socree Morgan Sta-ley Research caumates

Exhibit 31: Cumulative Humanoid Adoptions by Country Income

Classification (United Nations)
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Exhibit 32: Cumulative Humanoid Adoptions: Household vs,
Commercial End-Markets
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Exhibit 33: 2050 Cumulative Adoptions by Income
Classifications

% of 2050 Cumulative Adoptions
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Exhibit 34: 2050 Cumulative Adaptions by Region
% of 2050 Cumulative Adoptions
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Sizing the Global Market

We estimate that the global humanoid market could reach $7.5 trillion in annual
revenue by 2050. Assuming a 6 year replacement cycle and the below ASP assumptions,

we estimate that the global humanoid market could reach $7.5 trillion in annual revenue
by 2050 ($336 billion by 2035 and $2.0 trillion by 2040). For comparison, in 2024, the 20
largest global auto makers booked an aggregate of ~$2.5 trillion in revenue.

Average Selling Price (ASP) assumptions:

» High Income Countries: We assume that the initial ASP of humanoids was $200k in

2024 (largely research-oriented humanoids), with this declining to $150k each by
2028, and further declines to ~$93k by 2040 and ~$75k by 2050 driven by supply
chain development and improvements in mass-production. Assume initial ASPs are

inflated given the current lack of domestic supply chains, which get mitigated

overtime with onshoring of Al/robotics-enabled manufacturing.

» Upper Middle/Lower Middle/Low Income Countries: We assume these humanoids

are lower-cost with greater benefits of mass-production, localized supply chains,

and production based in cost-efficient countries. Assume meaningful price
deflation throughout 2050. We assume an initial ASP of ~$50k (Rmb350k) in
2024, declining to ~$21k (~Rmb150k) by 2050.
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Exhibit 35: Global Humanoid Market / Revenue Estimates Through 2050 (Assumes 6 Year Replacement Cycle)
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Exhibit 36: Global Humanoid Revenue by Year (Hardware Sales Only)
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Notes

Public companies mentioned
Google (Brian Nowak)

NVIDIA, AMD (Joe Moore)

Tesla (Andrew Percoca)

Hyundai, Kia (Young Suk Shin)
Toyota Motor (Hiroto Segawa)
Xiaomi (Andy Meng)

XPeng (Tim Hsiao)

Hexagon (George Webb)

BMW (Javier Martinez de Olcoz Cerdan)
Yushu Technology (Sheng Zhong)
T-Robotics (not covered)

UBTech (not covered)
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