Humanoid Horizons: Do Robots
Have a PR Problem?

Humanoids (and many other robots) are frequently advertised as
worker replacements before they've even replaced anyone. We
feel strongly that the situation is not zero-sum. Social pushback,
still in its early days, may prove to be a bigger barrier than
technological factors.
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Tech Diffusion

A Morgan Stanley Research
Key Theme of 2026

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

= Do Robots have a PR Problem? Hyundai's labor dispute over the future use
of Boston Dynamics' Atlas highlights a broader communications challenge
for the sector. Even before any meaningful deployment, humanoids are
often framed publicly (by both investors and companies) as direct
substitutes for workers rather than tools for hazardous, repetitive or labor-
constrained tasks. The industry’s social license to deploy may matter just
as much as technical performance. It is often easiest and most intuitive to
frame the robotics TAM as workforce multiplied by wages (we have also
been guilty of this), but this overlooks the potential for robots to positively
augment human workers, relieve labor shortages, and make previously
uneconomic greenfield facilities viable, supporting new jobs in operations,
maintenance, and supervision. Scaling the industry would also likely require
significant employment across robot manufacturing and a currently
underdeveloped supply chain for actuatars, motors, sensars, batteries,
electronics, and software,
* Potential Impending US Protectionism. The bipartisan proposed GUARD Act
would require national security agencies to review humanoid and

quadruped robots produced by China and other foreign countries of concern..
Robots deemed risky, or not reviewed within one year, would be added to

the FCC's Covered List and prohibited from entering the US market. This
appears very similar to the FCC's December 2025 decision on drones, which
blocked new foreign-made drones and critical components from receiving
authorization, effectively restricting new products from Chinese leaders
such as DJI while leaving previously approved models unaffected. The drone
precedent suggests the GUARD Act, if enacted, may ultimately become a de
facto import ban rather than simply a stricter review process. This could



provide meaningful protection for US robot manufacturers, but may also raise R&
D costs (inexpensive China-made humanoids are heavily used for model research
even in the US) or slow adoption if restrictions expand into Chinese-made
components and manufacturing partnerships. From our conversations with those
in the field, China-made robots (particularly Unitree) are used by a very large % of
US research labs given their low cost and high availability.

» Manufacturing Capacity Is Being Built Ahead of Proven Demand. Tesla is

preparing Fremont for Optimus production, XPeng is reportedly targeting
capacity above 1,000 IRON robots.  per month, Boston Dynamics is investing

in a consolidated manufacturing and Al center, and Mitsubishi is exploring
production of Highlanders' humanoids. Building capacity early may be necessary to
improve actuator design, cut unit costs, and improve reliability and serviceability
through production learning, but factory capacity should not be confused with
shipments. Many facilities are likely to operate below theoretical output until
customer ROI and Al foundation model performance improve.

Commercial Adoption Is Broadening, but Remains Narrow and Early. Figure's
agreement with Catalyst Brands extends humanoid deployments into distribution
centers, while recent Toyota-spinout Walden Robotics says its robots are already
performing production work at Toyota. Mitsubishi, XPeng and Chinese government-
backed programs are also targeting manufacturing, retail, logistics and public-
service applications. The market is moving beyond just demonstrations, but
progress is likely to remain scenario-specific. Repeat orders and fleet expansion

after initial pilots are more meaningful than the number of announced partnerships.
Investors keep searching for proof of commercial ROL. In our recent experience,
investors have become harder to impress with polished videos and one-off
demonstrations alone and are increasingly looking for tangible evidence of real-
world ROI. Over the next several quarters, productive operating hours,

intervention rates, maintenance costs, repeat purchases, customer payback

periods and realized output should matter mare than demanstrations, theoretical
production capacity or non-binding orders.

Robot Al Approaches Seemingly Shift Every Few Months. The industry has moved
from models that directly turn camera inputs and instructions into actions toward “
world action models” that try to predict what will happen before a robot moves (i.e.
'model based reasoning'). To be intellectually honest, we do not know which exact
approach will win, and even the best researchers do not seem to fully know either.
However, if we had to guess, the strongest systems will combine multiple
approaches with a real-world recursive learning flywheel: deploy robots, collect data
on successes and failures, improve the model, and redeploy. This suggests the
lasting advantage may come less from any single architecture and more from access
to real-world operating data, rapid learning, and tight integration between hardware
and Al/software.

We lifted our 2026 China humanoid robot shipment forecast to 50k units, from
28k, and expect 446k by 2030e, as integrators compete to leverage deployment
scale to close the deployment-data loop. More companies in



China have announced mass production starting from late 2026, such as
XPeng. In the deployment side, humanoid integrators, enterprise users, and
government push commercial verification/adoption. For example, State Grid
placed a Rmb6.8bn order for humanoid, quadruped, and dual-arm robots;
SF Express and China Post are deploying Robotera’s humanoids across
logistics centers. For policy, the recent MIIT and SASAC's initiative is use-
case driven, targeting 10k-level deployment capacity and >100 high-value
applications by end-2026. Local governments and SOEs must identify
operational sites (=20/province, >10/central SOE) for humanoid training.
Our supply-chain

checks point to a constructive outlook for volume and the start of.

automated production lines.

* WAIC 2026 reinforced our view that China's humanoid sector is moving
from product demo toward real-world deployment, with near-term
adoption concentrated in relatively structured tasks such as industrial pick-
and-place, logistics handling, inspection. Industry is continuously exploring
new applications such as wire harnessing and component assembly, as well
as household companionship robot with some house chores ability.
However, limited model generalization and engineer-intensive integration
should keep the market fragmented. Data remains the key bottleneck,
outsourced collection is commoditizing, while differentiated capabilities in
labeling, task decomposition, quality assessment and post-training should be
the key competitive edge for integrators and model developers. See our
detail takeaways here - WAIC 2026 Takeaways: More Physical 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 44% 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, Samsung Electronics,
STMicro, Flex.

« Adding Hesai (HSAI.US - Covered by Tim Hsiao) to the Humanoid 100:
Hesai is one of the world's largest LiDaR manufacturers with an ADAS
pipeline from Li Auto, Xlaomi, Leap, BYD, Geely, Chang'an, and other EV
players as well as emerging opportunities in robotaxis and humanoid robots
. In addition to LiDaR, Hesai also supplies proprietary actuator modules with

margins locked at 40-50% cost-plus (or 30-35% GpM). The company's.

Strategic Growth Initiatives 2026 annual revenue target of Rmb100mn (~
US $14.8mn) with our team seeing upside potential to its humanoid-related
revenue in the next 12-18 months. For more details, see here: Hesai Group:
From auto eyes to robotic eyes and muscles (24 Mar 2026)

* To make room for HSAI, we are removing ORCL from the list due to lack
of relative materiality to the investment story.

China Humanoid Value Chain update: In July MTD, the China Humanoid Value Chain




is down 11% on an equal-weighted basis, underperforming MSCI China (7%), amid the
broader the Al sector weakness and muted sentiment awaiting further production
update from leading integrator after the surge in May.

Exhibit 1: 2026 Global Venture Funding for Humanoid Robots Has Already
Exceeded the Sum of 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
st 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
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Exhibit 6: China humanoid value chain (including public companies in our stock
list - see Exhibit 25 and private players)

e SALBOT " 3
Bai¥E® 2EE eaanm LIJ Towe K EEE
gamx % O &em 9o @SeRA
SANHUA FTVOR b 8 WOLONG SLING m (S5 @:
moons: (o WED

i WEICHI KDLBEH
Z. oMNIvISIoN Kinco ..
ZHAOWEI @ Leadshine

SEENERAN ye? 255
i v,
@ieegi;-;l: !"3.’. S eus ﬁm’; ) HESAI I
= .. CAITL
e — ” PO}(lnl robosense e AZUFE

Hanwei

Integrator

UNITREE  UBTECH D eNswear  Tencent#®®  fides « KIUKA o ea
£.FOURIER  mOSOTSRA Dgﬁg’dcs €7 rSEnu)m
" l_,_:,u?m' SiMes U 235 @ v [eoxconn ESTUN @ noaor
Smeee o Sronley Lesoarch
In this note you will find:

Recent Robotics Updates & Developments

China Policy Support Overview
* Humanoid 100 Performance

China Humanoids Value Chain Performance

Tracking Humanoid Progress
US & China Humanoid TAM/Adoption Estimates



Further Reading

For Further Reading on Humanoids & Embodied Al:

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

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

Video: Asia Summer School: Asia Robotics and Humanoids (30 Jun 2026)
Physical Al: The Morgan Stanley Robot Almanac (7 Dec 2025)

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

China Industrials: 2026 Outlook — Humanoids: Commercialization (21 Jan 2026)
Global Technology: Humanoid Tech — Grasping the Future (30 Nov 2025)

China's Emerging Frontiers: From Wheels to Walkers — How Autos Morph into
Humanoids (18 Jun 2025)

China's Emerging Frontiers: Robotics Unleashed, A New Era (16 Jun 2025)
Humanoids and Global Materials; The robots are coming.. for critical minerals (21
May 2025)

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

Humanoids: The Humanoid 100: Mapping the Humanoid Robot Value Chain (6 Feb
2025)

Artificial Intelligence: Humanoids: Investment Implications of Embodied Al (26 Jun
2024)

Relevant Private Company Disruptor Profiles:

Robotics: | Just Pre-Ordered a Humanoid Robot (& Nov 2025)

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: Mentee Robotics (2 Mar 2025)

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

Previous Iterations of Humanoid Horizons:

Humanoids: Humanoid Horizons: Humanoids Coming to Your Bloomberg Screen

(29 May 2026)

Robotics: Humanoid Horizons: Money Meets Machines (7 May 2026)

Humanoids: Humanoid Harizons: National Priority, ‘Brain’, Unitree IPO (25 Mar
2026)

Robotics: Humanoid Horizons: Can US and China Collaborate on Robots? (26 Feb

2026)

Humanoids: Humanoid Horizons: Gaining Momentum Globally (22 Jan 2026)

Rabotics: Humanoid Horizons: What to Watch for 2026 (19 Dec 2025)

Humanoids: Humanoid Horizons: Overhyped yet Underappreciated (1 Dec 2025)

Humanoids: Humanoid Horizons: Big Tech 'Doing the Robot'... Softbank/ABB, Apple,

Meta, Optimus v3 (26 Oct 2025)

Humanoids: Humanoid Horizons: Closer to the Real World (19 Sep 2025)



* Humanoids: Humanoid Horizons: First World Humanoid Games, $5k Humanoids?
(26 Aug 2025)
* Humanoids: Humanoid Horizons: An Adoption Race (24 Jul 2025)

* Humanoids: Humaneid Horizons: Who Will Build the Android for Androids? (26 Jun
2025)




Recent Robotics Updates & Developments

New Funding:

* Toyota-backed Walden Robotics launches from stealth with $300mn at a $1.1bn
valuation. The seed round was co-led by Toyota and Deviation Capital, with
participation from Nvidia, Boeing, Samsung Ventures, Prologis Ventures and
CoreWeave Ventures. Walden, which emerged from the Toyota Research Institute
in January 2026, is developing full-stack general-purpase robots for manufacturing
and logistics and says its robots have been performing production work at a North
American Toyota plant since February.

+ Agility Robotics advances its proposed $2.5bn SPAC transaction by
confidentially submitting a draft Form S-4. The submission represents a
procedural step toward completing Agility's combination with Churchill Capital
Corp Xl and a potential listing under the ticker “AGLT." The transaction is expected
to provide more than $620mn of gross proceeds, comprising $421mn held in the
SPAC's trust (assuming no redemptions) and approximately $201mn of
incremental financing. The transaction remains subject to SEC review, shareholder
approval, redemptions and other closing conditions, meaning the proceeds have
not yet been secured.

* Multiple China humanoid companies accelerate preparations for public listings.
LimX Dynamics raised nearly $200mn in pre-IPO financing at a reported post-
money valuation of Rmb15bn, or approximately $2.2bn, bringing its financing over

the preceding six months to roughly $400mn. Unitree and several

other Chinese
robotics companies are also progressing toward domestic listings, reflecting the

sector's growing capital requirements as development shifts from hardware
prototypes toward Al models, training data and scaled manufacturing. Public
filings should provide greater visibility into revenue mix, industrial adoption,
margins and the degree to which current demand remains concentrated in research,
education and demonstrations.

« Hyundai reportedly plans to acquire SoftBank’s remaining 9.65% interest in
Boston Dynamics for $325mn. According to Reuters, the transaction would make
Boston Dynamics a wholly owned subsidiary of Hyundai Motor Group and its
affiliates, which already own slightly more than 90% of the company. The
rumored purchase arises from a put option established during Hyundai's original
acquisition and could simplify decision-making as Boston Dynamics prepares Atlas
for industrial deployment. At the time of the report, Hyundai and SoftBank had
not publicly confirmed the transaction.



Exhibit 7: 2026 Global Venture Funding for Humanoid Robots Has Already Exceeded
the Sum of 2025
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Exhibit 8: China Humanoids Financing Activities
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Government & Public Events:

» China launches a nationwide program intended to move humanoids from

demonstrations into regular industrial and service deployment. Local
governments and state-owned enterprises were instructed to submit
implementation plans by the end of June and progress reports by the end of
November. The program targets more than 100 high-value applications and the
deployment of 10,000 humanoid robots by the end of 2026 across manufacturing,
logistics, healthcare and disaster-response settings. The initiative could accelerate
testing and procurement, although state-supported deployment targets may not
translate directly into sustainable commercial demand or attractive unit
economics.

Bipartisan U.S. lawmakers introduce legislation that could restrict Chinese
humanoid and quadruped robots. The proposed GUARD Act would require
national-security agencies to review robots produced by China and other
designated foreign adversaries and place products presenting unacceptable risks
on the FCC's Covered List, preventing their importation into the U.S. Products not
reviewed within one year would be automatically added to the list (this proposed
policy heavily mirrors that taken against China-made drones last year). The bill has
only been introduced and has not become law, but it signals that robotics may face

10



trade and cybersecurity restrictions similar to those imposed on telecom

equipment and commercial drones.

Manufacturing:

* Tesla rapidly clears its former Model S and Model X assembly area as it
prepares the Fremont site for Optimus production. Tesla said the original vehicle
line was decommissioned in 46 days, removing robotic equipment, conveyors and
factory infrastructure. The space is expected to house a dedicated Optimus line,
with initial production targeted for late July or August 2026. Tesla has discussed
eventual capacity of up to one million robots annually at Fremont, but this remains
a long-term design-capacity target rather than evidence of near-term output, yield
or demand.

* XPeng reportedly targets monthly IRON production capacity of more than
1,000 units by year-end. The Chinese EV manufacturer plans to begin deploying
IRON robots in its own stores before pursuing an international launch in 2027,
according to people familiar with the plans. The target would make XPeng one of
the more aggressive automotive entrants into humanoid manufacturing, although
it refers to installed production capacity rather than confirmed sales or deliveries.

« Boston Dynamics plans a $100mn robotics and Al center in Waltham,
Massachusetts. The company will reportedly transform a 323,000-square-foot
facility into a center for manufacturing, R&D, Al development and workforce
training, consolidating operations currently distributed across three nearby
locations. Boston Dynamics expects to create 1,250 jobs, while Massachusetts

approved $25mn of economic-development tax credits for the project. The
investment provides tangible evidence of preparation for greater commercial scale
across Boston Dynamics’ robot portfolio, although the facility is not scheduled to
begin phased occupancy until 2027.

Exhibit 9: Walden Robotics General Purpose Robot Exhibit 10: Tesla recently tore down the Model S and X line to
make room for Optimus humanoid production

Zouroc. Walde Hobatics

Public Reactions:

* Humanoid automation becomes a formal labor-relations issue at Hyundai.
Unionized Hyundai workers in South Korea began a partial strike amid broader
negotiations that included concerns about the future use of Boston Dynamics’
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Atlas robot. The union stated that Atlas would not be permitted on production
lines without worker agreement. The dispute illustrates that humanoid
deployment timelines may increasingly depend on collective-bargaining
agreements, workforce guarantees and retraining plans in addition to technical
readiness and economics.

New Entrants:

* Mitsubishi Motors partners with University of Tokyo spinout 'Highlanders' to
develop and potentially manufacture humanoid robots. The comparnies signed
an MOU to test humanoids in Mitsubishi's manufacturing operations and explore
production of Highlanders' robots at Mitsubishi's Kyoto plant. Mitsubishi will
contribute expertise in mass-production engineering, quality assurance, durability,
safety and mechatronics, with the partners evaluating whether production could
begin in early 2027. Mitsubishi has already invested in Highlanders and indicated
that additional investment may follow.

New Use Cases & Adoption:

= Figure signs a commercial agreement with Catalyst Brands for distribution-
center operations. Figure plans to deploy humanoids at Catalyst's Reno, Nevada
logistics center, initially targeting physically demanding supply-chain tasks.
Catalyst operates brands including JCPenney, Aéropostale and Brooks Brothers,
providing Figure with an opportunity to demonstrate whether a common
humanoid platform can operate across a multi-brand distribution network.
Figure did not disclose the number of robaots, financial terms, deployment timing
or operational performance targets.

* Nvidia, Unitree and Sharpa introduce an integrated humanoid reference
platform for academic research. The Isaac GROOT Referernce Humanoid Robot
combines Unitree's H2 Plus body, Sharpa's tactile five-finger hands, Nvidia Jetson
Thor onboard compute and Nvidia's simulation, teleoperation, training and
deployment software. Stanford, ETH Zurich, Ai2 and UC San Diego are among
the institutions expected to use the system, which is scheduled to become
available through Unitree in late 2026. The platform could reduce duplicated
integration work and establish Nvidia's software and compute stack as a
common research standard, although it is initially aimed at laboratories rather
than commercial operations.

New Models & Hardware Improvements:

* 1X unveils a new 25-degree-of-freedom tendon-driven
hand for its NEO home

humanoid. The design includes 22 actuated degrees of freedom across the fingers
and palm, three at the wrist, force-transparent joints, tactile and shear sensing, IP
68 sealing and food-safe materials. 1X demonstrated tasks including handling
screws and coins, installing light bulbs, operating tools, plugging in USB-C cables
and manipulating fragile objects. The company says hundreds of hands have
already been manufactured and that its production line can produce 10,000
during 2026, although the performance and manufacturing figures remain
company- reported.

12



* Apptronik introduces Apollo 2 alongside an expanded humanoid training
facility. Apollo 2 is available in bipedal and wheeled configurations and includes
swappable batteries, modular mobility, dexterous manipulation, human-facing
displays and Apptronik's vertically integrated actuator technology. The company's
nearly 90,000-square-foot Robot Park uses Apollo 2 fleets, teleoperation,
autonomous execution and simulation to collect real-world data for Google
DeepMind's Gemini Robotics models and Apptronik’s future Apollo 3 commercial
fleet. Apollo 2 should therefore be viewed primarily as a training and deployment-
development platform rather than the company's final high-volume commercial

product.
o https//wwwtherobotreport com/genesis-ai-launches-eno-general-purpose-robot/

Exhibit 11: New 25 DoF 1X NEO Hand Exhibit 12: Apptronik Apollo 2

NEQO’s Hands

Bouwroe. 1

Software/Al Improvements:

» Nvidia launches Halos for Robotics, a full-stack safety architecture for physical
Al The platform combines IGX Thor compute, sensor connectivity, the Halos OS
software stack, external safety agents and an accredited inspection laboratory
intended to support eventual third-party certification. Agility Robotics is the first
announced humanoid partner and plans to integrate parts of the system into
Digit's human-detection and safety architecture. The development is notable
because safety certification and validation are likely to become major gating

factors as humanoids move from fenced demonstrations into shared industrial
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environments.

= Mistral Al enters robotics with Robostral Navigate, an 8bn-parameter
navigation model using a single RGB camera. Mistral reports that the model
achieved a 76.6% success rate on unseen R2R-CE environments without LiDAR,
depth sensors or multiple cameras and can operate across wheeled, legged
and flying platforms. It was trained using approximately 400,000 simulated
trajectories across 6,000 scenes, with a token-efficient training method and

subsequent reinforcement learning. The result suggests that lower-cost vision-only
navigation could broaden robot deployment, although benchmark

performance and selected demonstrations do not yet establish reliability in
safety-critical production environments.
= Sunday Robotics previews 'ACT-2', reporting 99.1% autonomous laundry-

folding success across unseen home environments. The company evaluated ACT

- 2 over 785 attempts spanning nine garment categories, varied starting

configurations and previously unseen rooms, without home- or garment-specific

adaptation. Sunday reports that 778 completed folds achieved an average quality

score of 472 out of 5, with a median completion time of two minutes and 13

seconds. The central claimed advance is that broad pretraining allows behaviors

learned from as little as one fine-tuning demonstration to transfer to unseen
settings, potentially enabling faster post-training cycles as failures emerge in
deployed fleets. Sunday also proposed a “Solve" evaluation framework that
reports performance alongside the breadth of the tested environment and the
deployment-specific adaptation required. The results suggest progress from

isolated manipulation demonstrations toward repeatable household capabilities,

although they remain company-reported, focus on a defined laundry-folding scope

and have not been independently validated; cycle times also remain relatively
slow for a routine household task.
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China Policy Support Overview

Policy support is strengthening. In March 2026, the central government included

robotics as a strategic emerging industry for the first time in the 15th five-year-plan (FYP).
In June 2026, the Ministry of Industry and Information Technology (MIIT) and the State-

owned Assets Supervision and Administration Commission (SASAC), announced a new

nationwide initiative to push humanoids into real, operational environments. By end-2026,

the government targets validated deployment in representative applications, forming

10k-level deployment capacity, alongside over 100 high-value application scenarios. Local

governments and SOEs are required to identify real operational sites (=20 per province,

210 per central SOE) and convert them into training environments for humanoids. MIT

and SASAC will evaluate case progress in November 2026. Support from state-owned

enterprises is also materializing in actual orders. State Grid has placed a Rmb6.8bn (~US

$940mn) order to procure 500 humanoid robots, 3k dual-arm robots, and 5k quadrupeds.

Exhibit 13: China national/provincial/municipal government have launched a series of
policies to support humanoid/embodied Al development...
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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 Robot
Value Chain {6 Feb 2025)

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

Exhibit 14: The Humanoid 100- Morgan Stanley's list of Global Humanoid Enablers
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Exhibit 15: Top and Bottom Performing Stocks Since kach 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  [IE376%
2 Samsung Electronics 2/6/2025 005930-KR Korea  [14362%
3 Teradyne 2/6/2025 TER-US USA [s207%
4  Foxconn Industrial Internet (FIl) 2/6/2025 601138-CN Taiwan  [H194%
5 Flex 2/6/2025 FLEX-US USA  [+168%
6 Lynas Rare Earths 2/6/2025 LYC-AU Australia | #126%
7 STMicroelectronics 2/6/2025 STM-US Switzerland | #126%
8 Amphenol 2/6/2025  APH-US USA o +118%
9 Moog 2/6/2025 MOG.A USA +112%
10 LG Electronics 2/6/2025 066570-KR Korea +110%

Bottom Performing Stocks (Since Addition Date)

Rank Company Date Added Ticker Country Performance

1 Roblox 6/17/2025 RBLX-US USA

2 Mobileye 2/6/2025 MBLY-US USA

3 Dassault Systemes 2/6/2025 DSY-FR France

4 Robosense 2/6/2025  2498-HK China

5 Xusheng 2/6/2025 603305-CN China (39%)
6 Tuopu 2/6/2025 601689-CN China (39%)
7 Moons Electric 2/6/2025 603728-CN China (38%)
8 Xiaomi 2/6/2025 1810-HK China (34%)
9 Zhaowei 2/6/2025 003021-CN China (34%)
10 GAC Group 2/6/2025 2238-HK China (32%)

beate Damaas of 20T close 2o e s anly, 2ors rol acoolrt oe S o remeesTeent Souees factier, Dlargan Sarky Aesearch

Exhibit 16: Equal-Weighted Humanoid 100 Performance since 2/6/2025 (Date list was
Established)

370 Ar T "

Humanoid 100 Perfasmance

219528
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Exhibit 17: The equal-weighted Humanoid 100 is up 44% since 2/6/2025 (adjusting for
additions and deletions), outperforming the S&P 500, MSCI Europe, MSCI China, but
underperforming MSCI Taiwan and Korea.
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Exhibit 18: Average Stock Performance across Brain, Body, and Integrator Categories
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Exhibit 19: Performance Across kach Stock in the Humanoid 100 list
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China Humanoids Value Chain Performance

Note: In the report - Humanoids: The Tide is Rising, Lifting 2026 Forecast, published in June
2026. We add Kedali and Lens, remove Guomao, Xusheng, and Zhongjian.

Exhibit 20: Equal-weighted China Humanoid Value Chain Perf

China Humanoid Value Chain - Equal-weighted Performance
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Exhibit 21: China Humanoid Value Chain list: 45 stocks in total, including three in brains,
32 in body components, and 10 integrators.
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Tracking Humanoid Progress

Humanoid Company Mentions

Exhibit 22: Public Companies Mentioning the Word "Humanaoid® over Past 1 Year in
Public Material by # Mentions

Rank Company Ticker Document (Reglon Domicile Country
1 Realbotix Corp XBOT.CA 157 Toronto Canada

2 Faraday Future FFAI 135 Gardena-CA Uniled States
3 Humanoid Global Holdings Corp 0XM1.DE 101 Vancouver Canada

4 Schaeffler AG SHAO.DE 78 Herzogenaurach Germany

5 NVIDIA Corp NVDA 57 Santa Clara-CA Uniled States
6 Shoucheng Holdings Ltd 697 HK 46 Hong Kong Hong Kong

7 Infineon Technologies AG IFX.DE 42 Munich Germany

8 Mobileye Global Inc MBLY 39 Jerusalem Israel

] XPeng Inc 9868 HK 36 Guangzhou China

10 Hastings Technology Metals Ltd HAS AL i3 Perth Ausiralia

" Mine bea Mitsumi Inc 6479 JP i3 Tokyo Japan

12 SiTime Comp SITM 33 Santa Clara-CA Uniled States
13 Johnson Electric Holdings Ltd 179.HK Kl Hong Kong Hong Kong
14 Vishay Precision Group Inc VPG N Malvemn-PA Uniled States
15 Hexagon AB 0GRX GB 29 Slockholm Sweden

16 Hesai Group HSAI 29 Shanghai China

17 Sona BLW Precision Forgings Ltd EQSONACOMS.IN 28 Gurugram India

18 Indie Semiconductor Inc INDI 26 Abso Viejo-CA Uniled States
19 Robosense Technology Co Ltd 2498 HK 25 Shenzhen China

20 Fortuna Metals Ltd FUN_AL 24 Perth Auslralia

29 Hyundai Motor Co 005380 KR 24 Seoul South Korea
22 Zhen Ding Technology Holding Ltd 4958 TW 24 Taoyuan Taiwan

23 YASKAWA Electric Corp 6506.JP 24 Kitakyushu Japan

24 STMicroelectronics NV STMPAFR 24 Geneva Switzerland
25 Ubtech Robotics Corp Ltd 9880.HK 24 Shenzhen China

26 Infosys Ltd EQINFY.IN 23 Bengakuru India

27 Hon Hai Precision Industry Co Ltd 217 TW 23 New Taipei Taiwan

28 Shenzhen Dobot Corp Lid 2432 HK 22 Shenzhen China

] Virtuix Holdings Inc VTIX 21 . .

30 AJJ Medtech Holdings Ltd 584 5G 21 Singapore Singapore
Source AlphaSense, Vorgan Soenke Rosech

Global Patents



Exhibit 23: Monthly Patent Applications Mentioning "Humanoid" by Country
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Exhibit 24: Global Patent Applications Mentioning "Humanoid” Exhibit 25: US Patent Applications Mentioning "Humanoid” by
by Office Over the Pasl 5 Years (According to Google Palents, Assignee Over the Past 5 Years (According to Google Patents,
may not capture all) may not capture all)

Patents Mentioning
Rank Patent Office

Top US “"Humanoid" Patent Filers {Past 5 Years
Rank Patent Assignee # Count

"Humanoid" By Office PatsYears

1 China 1 Boston Dynamics, Inc.
2 United States 1659 2 Roblox Corporation
3 Japan 1,105 3 Sanctuary Cognitive Systems Corporation 64
4 World Intellectual Property Organization (WIPO) 1105 4 Figure Ai Inc. 39
5 South Korea 33 5 Ubtech Robotics Corp Ltd 36
? _'?:;:Fa’ia“ Polent O (90 ggg 6 Honda Motor Co., Ltd. 34

7 Unity Technologies Sf 32
8 Germany 131
9 Australia 27 o Google Lic _ 30
10 Brazil 23 9 So‘n)'f Group Comoratlon 27
1 Canada 18 10 Nvidia Corporation 26
12 Poland 16 1 Samsung Electronics Co., Lid. 23
13 Turkey 15 12 Sony Interactive Entertainment Inc. 21
14 Great Britain 11 13 Toyota Jidosha Kabushiki Kaisha 21
15 France 10 14 Sarcos Corp. 19
16 Italy 10 15 Nuance Communications, Inc. 19
17 Spain 6 16 Tencent Technology (Shenzhen) Company Limite: 18
18 Eurasian Patent Organisation (EAPO) 6 17 Fanuc Corporation 18
19 Sweden 4 18 Tesla, Inc. 17
20 Romania 2 19 Meta Platforms Technologies, Lic 17
Mot Sxh bt I e 1o 00 20 Apple Inc. 13
Senree Doazle [atents, Snman S anley esnarch Hore S sbuz b moomp S

Howrmn Cnngle Parants Blosgan Stacleyg Hosearol
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China Financing Activity

Exhibit 26: China Humanoids Financing Activities
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Tech Firms Supporting the Development of Humanoids

Exhibit 27: Humanoid or Robotics Involvement of Major Tech Firms in the US & China

Humanoid or Robotics Involvement of Big Tech Firms

Company

€2 o O B0
amazon

@& Apple
Bai.crl?'ﬁﬁ

hi! ByteDance

Google
N

HUAWEI

o0 Meta

B Microsoft
<ANVIDIA

Tencent i&itl

Involvement

In Sept, ANT Group's robotics unit, Robbyant, unveiled ‘R1' robot at
trade 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-humancid robots.

UBTech's humanoids leverage Baidu's Ernie Al model. DEEPX
leverages Baidu PaddlePaddle deep leaming framework.

Unveiled general purpose VLA model (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 to conduct robotics
work. CTO Andrew Bosworth described humanoids as 'next AR-sized
bet'.

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

Partnered with majority of humanoid developers under Project Gr00t.
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
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US & China 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.
® 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
.° 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: ~1.1 million (~7.8% of ~14 million total)
humanoids have been adopted.
° Lower Middle Income Countries: ~16.2 million (~7.9% of ~204 million total
) humanoids have been adopted.
° 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.
* 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.

° Upper Middle Income Countries (Inc. China): ~245.7 million (~48.7% of ~
504 million total) humanoids have been adopted.

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

° Lower Middle Income Countries: ~204 million humanoids have been
adopted.

° Upper Middle Income Countries (Inc. China); ~504 million humanoids have
been adopted.

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

Exnibit 28: Key Adoption Estimates

Cumulative Adoptions (k's)

Classification 2036 2040 2044 2050
Lowlncom62461099390114006
Lower Middle Income 3,745 16,248 57,553 204,498 !

Upper Middle Income 16,739 81,411 245743 504,307
__Highlncome  7.363 30714 123249 296427

NonhAmenca2159115123531686866
East Asia & Pacific 15,872 78,971 234,002 439936

South Asia 2,258 9,797 34705 122733 |

Sub-Saharan Africa 1,137 4 967 17,617 62,938

. Europe & Central Asia 3,902 20617 64798 163,370
* Middle East & North Africa 861 4,146 13,871 42532
- Latin America & Caribbean 1,862 8,289 29,032 98361
_NotClassified 41 173 607 2501

USA 1934 10289 32017 77703
China 13002 65131 187,837 302316
Other 13157 63051 210492 639219

Commercial 26475 131,799 409,823 935,052 |
Household 1,618 6,673 20623 84,185

Global 28,093 138,471 430,447 1,019,238

Source, Yorgan Stanles Eescarch st~ alcs



Exhibit 29: Cumulative Humanoid Adoptions by Region
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Exhibit 30: Cumulative Humanoid Adoptions by Country Income.
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Exhibit 31: Cumulative Humanoid Adoptlions: Household
Commercial End-Markets
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Exhibit 32: 2050 Cumulative Adoptions by Income Exhibit 33: 2050 Cumulative Adoptions by Region
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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 34: Global Humanoid Market / Revenue Estimates Through 2050 (Assumes 6 Year Replacement Cycle)
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Exhibit 35: Global Humanoid Revenue by Year (Hardware Sales Only)
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Notes

Segawa)

Public companies mentioned
Google, Amazon, Meta (covered by Brian Nowak)

Alibaba, Baidu, Tencent (Gary Yu)
UBTech (not covered)

NVIDIA (Joe Moore)

Microsoft (Keith Weiss)

Hyundai (Young Suk Shin)

Tesla (Andrew Percoco)

Apple (Erik Woodring)

Toyota Motor (Hiroto
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