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Chart 2: Tech Bubbles popped by Rates, Penetration and/or Regulation
History of asset bubbles
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5 5 5|Alphabet (Google) GOOG 2,029 95 13|BYD 002594.5] 157 10%
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Nvidia in 2024 vs. Cisco in 2000 I Chart 3: Tech at all-time highs vs S&P 500
Enterprise Value as % of GDP Tech vs S&P 500 (P[i ce relativej
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Nvidia in 2024 vs. Cisco in 2000

Enterprise Value as % of GDP
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Estimated Economic Impact of General Purpose Technologies
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Sources: ARK Investment Management LLC, 2024
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U.S. TO INCREASE SHARE BIA:: .
OF GLOBAL FAB CAPACITY

Global 200mm+ commercial semiconductor fab capacity by region, 1990-2032F
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Up to
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1. Asian Upgrade- "£=2 0|z ate| 290 o|=stx| =t

China - US and ASEAN Trade
April 2025 vs 2024, Source GACC

36.8%
35.0% 27.9%
20.8° 22.5%
% Lo 1“ 14,921 1% oo
15.0% 13.6%Q 144 9% 10. 3 .
5% I 0% e Iy
- g y. i
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Asian is Emerging.... China to Europe: Marry Me - Or Else

China is Back, Asian Up-grgade
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1-3) Z=EVY, “Sputnik-2 Moment”

Three Leaders, Three Different Priorities 3 -
({84e-2024) e . Global Tech

Dominance

Electrics  Batteries
EVs « Chips -« Al




1-3) Z=EVY, “Sputnik-2 Moment”

. The Words o 1 Ca Exportr China Production Towers Over All

Exports

2020: 1 million
2022: 3.3 million
2024: 6 million

31 Million 150

6 million cars to more than 120 countries.
No. 1supplier of cars to Mexico.

BPUNNE Future. Electrics. Global. dunneinsights.com Vethle PrOdUCtlon - 2024




1-3) Z=EVY, “Sputnik-2 Moment”

China’s Playbook QOur “Sputnik 2 Moment

50M cars/year
Build Massive Capacity,

Overwhelm Global Markets With Exports No. 1in Capacity: 50 million
No. 1in Production: 30 million

Millions
o

S~
[

No. 1 in Exports: 6 millon

No. 1in EVs: 10.6 million

25M cars/year

15M cars/year
No. 1in Batteries: 70% global output

6M cars/year
No. 1in Costs: 25-30% lower

China Total Capacity ~ China Demand Exports Excess Capacity
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Figure 2: U.S. and Chinese firms’ wage-adjusted R&D spending, all advanced sectors (including Amazon), 202 Table 1: Number of firms in nine advanced trade sectors, 2021"*
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4
Rest of the
Sector United States China World Total
s Pharmaceuticals and Biotechnology 263 79 136 478
3
o Software and Computer Services 197 73 67 337
a
] $529.38 .
o Technology Hardware and Equipment 71 a7 89 207
8
a 92 $294.88 Electronic and Electrical Equipment 41 106 102 249
a
;‘ p ' Industrial Engineering 28 52 87 167
3 —
S Automobiles and Parts 28 45 75 148
$1
Aerospace and Defence 15 = 24 44
General Industrials 15 16 33 64
S0 Alternative Energy 2 1 5 8
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Total 660 424 618 1,702

Share of Global R&D

https://itif.org/publications/2023/07/24/innovation-wars-how-china-is-gaining-on-the-united-states-in-corporate-rd/
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Cheetahs
China
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Canada
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Ll W W N =

France
10 Awustralia
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39%
33%
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OO OO N A WN =

Gazelles % Unicorns
USA 36% "9 USA
China 32% 2 China
India T 3 India

UK 6% 4 K

Germany 3% 5 Germany
Israel 2% 5 France

Canada 2% 5 Israel
France 2% . 5 Canada

South Korea 2% 9 Brazil

Singapore 2% 9 South Korea

Source: Hurun Reseﬁr{;h Institute
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= 7.5 R

IFR

International
Federation of

Kebelics

2013

1,472

2014

Operational stock of industrial robots - World

3,479
3,027
2,737
2,125
1,838

+10%

2022 2023

Source: World Robotics 2024

IFR
Internatignal
Federation of

£eavefics

Operational stock of industrial robots - China

1,755

2022 2023
Source; World Robotics 2024
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1,012

162

World:
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Annual installations per region Shares of regions

sl |nstall(?;gaon:fc:lfr||rilcsl)u e Annual installations of industrial robots - 2023

('000 of units)
385 b 382
955 274
92
74 66 82 85

2019 2020 2021 2022 2023

m Asia/Australia m Europe , . .
= The Americas Source: International Federation of Robotics

Asia/Australia
72%

Source: International Federation of Robotics
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Growth in China comparable to global growth

Share of Chinese suppliers at 47%

Annual installations of industrial robots - China
1,000 units

290
275

g9 106

176

35 42

97

7 7
20 122
1
o O

2014 2015 2016 2017 2018 2019 2020 2021 2022

45

mForeign suppliers Chinese suppliers

-5%
276

131

2023

Source: World Robotics 2023

IFR
International
Federation of

Rebefics

Electronics main customer industry in China

Annual installations of industrial robots by customer industry - China

Electrical/electronics
Automotive

Metal and machinery

Plastic and chemical
products

Food

All others

Unspecified

m2023

1,000 units

77
100
93

m 2021 Source: World Robotics 2024
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IFR

US installations remain high

Federation of

Rerelics

United States: Third highest level ever recorded US Automotive Industry installs fewer robots

Annual installations of industrial robots - United States Annual installations of industrial robots by customer industrnited States
1,000 units

1,000 units

Automotive
Metal and machinery

Electrical/electronics

Plastic and chemical

products
Food
All others
Unspecified
2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
Source: World Robotics 2024 m2023 E2022 m2021

Source: World Robotics 2024
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s IFR
China installs every other robot International
Federation of

Annual installations of industrial robots Revofics
15 largest markets 2023 o 5% in China
China |, 276 5%
Japan D 461 9%
United States [N 375 5% 79% in the
Rep. of Korea [N 314 % top 5 markets

Germany [ 284 +7%
ltaly [ 104 9%
India [l 8.5 +59%
France [ 64 -13%
Mexico |58 -3%
Spain I 51 +31%
Tirkye 44 +15%
Chinese Taipei | 44 43%
Canada | 43 +37%
United Kingdom | 38 +51%
Thalland | 36 +9%

'000 of units
Source: World Robotics 2024

11EHZF MA1$

Annual installations of industrial robots
15 largest markets 2022

ciia | -
Japan | <0+
United States | 206
Rep. of Korea [ »17
Germany [N 255
aly [ 115
Chinese Taipei [ 7.8
France [l 74
Mexico [ 60
Singapore [ 59
India [ 54
Spain ] 38
Turkiye [ 37
Thailand ] 33
Canada || 32
0 50 100 150 200 250 300 350

‘000 of units

Source: World Robotics 2023
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Exhibit 7:  Notable Humanoids w/ Specs (1/2)

| no M 2 W ot | Atas (Elctric) | G2 |
Company Name 1X Technologies AgiBot/Zhiyuan Agility Robotics Apptronik Boston Dynamics Figure Fourier Intelligence Mentee Robotics

o)

Picture ; ,
. a f. J

= = S = = = —
Year Revealed 22 w2 - N o 2024 2024
Primary Purpose General Service/Leisure Industrial/Logistics Industrial/Logistics Industrial/Logistics Industrial/Logistics General General
Status Prototype In Production Prototype Prototype Prototype Prototype In Production Prototype
Height 5'5" 59" 58" S 5'4" 59"
Weight 66 Ibs 152 Ibs 99 Ibs 160 Ibs 154 Ibs 139 Ibs 154 Ibs
Maximum Speed 2.5-7.5mph 3.4 mph 2.7 mph 3.1 mph 3.4 mph
Carrying Capacity 44 Ibs 35Ibs 55 Ibs 44 Ibs 55 Ibs
Battery Life 2 -4 Hours 2 Hours 2.25 Hours 4 Hours 5 Hours 2 Hours 5 Hours
Degrees of Freedom 55 40 16 16 (Hands Only) 53 40
Al Partners NVIDIA, OpenAl NVIDIA NVIDIA NVIDIA NVIDIA, OpenAl NVIDIA
Customers/Testers Everon Amazon, GXO Mercedes Benz, GXO BMW

Key
Overview Dimensions Capabilities Notable Partners

Source: Company Data, Morgan Stanley Research
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Company Name Neura Robotics RobotEra Sanctuary Al Toyota Tesla XPENG
- ' -
Picture 3
H - Ml | g
Year Revealed 2024 2023 2018 00
Primary Purpose General General General General Use Industrial/Logistics Industrial/Logistics General Industrial/Logistics
Status Prototype Prototype Prototype Prototype Prototype In Production In Production Prototype
Height o Lol e 57 Lyl b 5'8" N 42" 5'8"
Weight 176 Ibs 139 Ibs 155 Ibs 165 Ibs 160 Ibs 143 Ibs 77 Ibs 154 Ibs
Maximum Speed 1.9 mph 3.0 mph 5.0 mph 4.5 mph
Carrying Capacity 33 Ibs 55 Ibs 45 Ibs 7lbs
Battery Life 2.5 Hours 2 Hours
Degrees of Freedom 55 75 32 50 a1 43 60
Al Partners NVIDIA NVIDIA Baidu NVIDIA NVIDIA
Partners/Testers Alibaba Magna BYD, Geely
Key
Overview Dimensions Capabilities Notable Partners

Source: Company Data, Morgan Stanley Research
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9. Summary of humanoid robots, global

Optimus
(Tesla Bot) Figure 02 Apollo Digit Phoenix Atlas Ameca Talos HRP-5P Sophia Pepper
Launch Prototype in 2024 2023 2019 2023 2016 2021 2016 2018 2016 2015
Sept 2022
Company Tesla Figure  Apptronik Agility  Sanctuary Boston  Engineered PAL AIST Hanson  Softbank
Robotics Al Dynamics Arts  Robotics Robotics
Usage Auto factory Auto factory Auto factory Warehouse, Healthcare  Research Entertainment Research Building and Research, Commerce
(cooperation (cooperation shops and exhibition construction education, and and
with BMW) with delivery entertainment education
Mercedes)
Height (cm) 173 (Gen 1), 168 172 175 170 150 187 175 182 167 120
178 (Gen 2)
Weight (kg) 73 (Gen 1), 70 73 37 70 80 49 95 101 20 28
61 (Gen 2)
Payload (kg) 20 20 25 18 25 NA NA 6 (ams NA NA NA
extended)
Battery life (hrs) NA 5 B NA NA NA NA 1.5 NA NA NA
Speed (km/h) 8 43 NA NA 5 54 NA NA NA NA 3
Price (RMBK) NA NA NA 250 NA NA 133 NA NA NA 13
Number of joints 22 DoF NA NA 16 20 DoF 28 51 32 DoF 37 83 20

Source: HSBC summarisation from public websites
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10. Summary of humanoid robots, mainland China
General Forerunner  KUAVO 4
Walker $1 Star1  Cyberone GR-1  Humanoid G1/G1 Edu A2 PMO01 K2 pro
Launch 2024 2022 2022 2023 2023 2024 2024 2024 2024 2024
Company UBtech ROBOTERA Xiaomi Fourier Dreame Unitree Agibot Engineai Kepler  Leju Robot
Usage Auto factory Manufacturing Xiaomi's own Industry, = Homeuse, Play football Interactive = Home care, Manufacturing Traffic
(cooperation work, logistic 3Cand rehabilitation,  agriculture, services, medical and logistics, quidance,
with BYD, warehousing automobile = home use, medical care, flexible  assistance, etc family services,
Foxconn, etc) and material factories scientific transportation, manufacturing, and industrial quided tours,
handling, research and etc special production, etc etc
commercial other fields operations,
service, scientific
domestic care research and
and health education, data
collection, etc
Height (cm) 172 17 177 165 178 130 169 138 175 166
Weight (kg) 76 63 52 55 56 35 69 40 83 55
Payload (kg) 15 20 NA 50 NA NA NA NA 25 NA
Speed (km/h) NA 13 3.6 5 NA 7.2 NA T2 NA 46
Price (RMB000) NA NA NA NA NA 99 NA 88 NA NA
Number of joints NA 55 21 DoF 44 44 23/43 40 23 52 30

Source: HSBC summarisation from public websites



Who Makes the Humanoid Robot

Key components, estimated content value percentage, and key global vendors
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lTuopy o i
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- Quanta Storage m 8 B 7D Leader
S Ace Pillar Bearing:
= perotech Bl Changsheng Bearing
Rotary ® JTEKT
Actstor 7|
Integration
Bearing: = (24%):
B Changsheng Bearing ESrh
TEKT ElTeopn
KF
EXCC Group
Encoder:

F+liRoboiq

botous

IlSunrise Instruments
® WACOHTECH

Frameless Torque
Motor:

Ace Pilar
== perotech

ElZhenyu Tech
Servo Drive:
ElGoogoltech

¥

L LinearActuator
Integration (27%):
| S
Bl Tuop
EHengii

Dexterous

Hand (19%):
B AgBot
D[R
Festo
Inspire-Robots
Bl Moon's Electric
= NASA

ﬁﬁ
- W=

Sunrise Instruments
® WACOH-TECH

W Leili
Maxon
Bl Moon's Electric

Mini Screw:
ll Best Precision
B Hengii

Hiwin
Bl QomTaT

TBIMotion

Tactile Sensor:
Bl Ampron
Bl Howei
il Keli Sensing
B PaXini

Kanglongda
L Bl Nanshan Fashion

Compan

Humanoid robot OEM
UBTech

Estun

Actuator integration
Sanhua

Hengli Hydraulic
Tuopu

Servo motor

Inovance

Wolong Electric
Jiangsu Leili

Jiecang Linear Motion
Leadshine

Kinco Automation
Hechuan

Dexterous hand
Hengli Hydraulic
ZhaoWei Machinery & Electronics
Moon's Electric
Reducer

Shuanghuan
Leaderdrive

ZD Leader

Apex Dynamics

FORE

Hota Industrial
Bearing

Zhejiang Changsheng Bearing
Zhejiang XCC Group

Ball screw/planetary roller screw

Hengli Hydraulic
Hiwin

Shuanglin

Best Precision
Beite Technology
Qinchuan Machine Tool
Zhenyu Technology
Vision system
OFILM

Orbbec

RoboSense

Hesai

Aisa Optical
Sensor

Keli Sensing Tech
Hanwei Electronics
Shenzhen Ampron
Al Chip, Al Computing
TSMC

Horizon Robotics
Rockchip
SenseTime

Servo Drive
Googoltech

INVT

Battery

CATL

EVE Energy

56% 22l

Ticker Market cap (Smn)

9880 HK 6,059 72
002747 CH 3,007 124
002050 CH 16333 407
601100 CH 16,044 108
601689 CH 14,786 225
300124 CH 28,742 268
600580 CH 4913 304
300660 CH 2,788 102
603583 CH 2,664 73
002979 CH 2203 98
688160 CH 1,116 29
688320 CH 1,018 59
601100 CH 16,044 108
003021 CH 5312 140
603728 CH 4637 126
002472 CH 4,457 103
688017 CH 4,148 131
002896 CH 2072 99
4583 TT 1,900 40
301368 CH 1,396 87
1536 TT 658 27
300718 CH 4,468 178
603667 CH 2276 199
601100 CH 16,044 108
2049TT 3304 65
300100 CH 2,503 140
300580 CH 2432 94
603009 CH 2,409 102
000837 CH 1,690 51
300593 CH 1,095 29
002456 CH 6.351 611
688322 CH 3998 67
2498 HK 2,691 66
HSAI US 2206 30
3019TT 1,538 99
603662 CH 2964 240
300007 CH 2,055 154
301413 CH 1,362 38
2330TT 792917 1323
9660 HK 15845 38
603893 CH 9,638 221
20HK 8475 152
301510 CH 2,441 46
002334 CH 1,076 46
300750 CH 160,661 1,060
300014 CH 14317 245

6-month ADTV (Smn) Major product

Humanoid robot
Industrial robot, humanoid robot

Rotary actuator, linear actuator, heat management
Linear actuator, ball screw, planetary roller screw, dexterous hand actuator
Rotary actuator, linear actuator, heat management

Servo motor, servo controller

Coreless motor, robot actuator

Brushless DC motor, coreless motor, linear motor
Coreless motor, linear motor

Brushless DC motor, coreless motor, micro servo system
Brushless DC motor

Brushless DC motor, coreless motor

Linear actuator, ball screw, planetary roller screw, dexterous hand actuator
Dexterous hand, micro-drive system
Dexterous hand, brushless DC motor, coreless motor

Planetary reducer, harmonic reducer

Harmonic reducer

Planetary reducer, harmonic reducer, robot actuator
Planetary reducer

Planetary reducer, harmonic reducer

Planetary reducer

Bearing, ball screw
Bearing. bearing ring. rolling element

Linear actuator, ball screw, planetary roller screw, dexterous hand actuator
Ball screw, harmonic reducer

Ball screws

Planetary roller screw

Planetary roller screw

Reducer/ball screw griding machine

Planetary roller screw, motor core, robot actuator structural parts

Optical machine modules

3D vision, Time-of-flight (ToF) camera, LiDAR
3D vision, LIDAR

LiDAR

Lens, camera module

Torque sensor, 6-axis force sensor
Temperature sensor, pressure sensor, inertial measurement unit (IMU)
Torque sensor, 6-axis force sensor

Semiconductor manufacturing
Processor chips

Processor chips

Al algorithm and solutions

Servo drives
Servo drives

Battery module
Battery module
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Exhibit 8: Introducing the Humanoid 100- Morgan Stanley's List of Global Humanoid Enablers
Integrators
Foundational Models Data Science & Analytics Simulation & Vision Software | Semis (Vision & Compute) Semis (Memory) Semis (Designers) Semis (Fab)
1% ,” GO = (intel' @ 0 T
Salimw  OUMeta QPalantir O©ORACLE ¥l HEXAGON rE%A nVIDIA. @ arm synoesys t@c e
Alphabet N mobileye: 4% ’ .
e ..%A B Microsoft COMeta  giacs Ambarella’ S,{"ﬁ),n . aicron cidence &> (inte) |2 ... amazon
B® Microsoft Alphabet ¢ oassaur | Qualcomm Q Horizon
[ DS SEEE Robotics
& o
Batteries Semis (Analog) | Body, Wiring, Thermal Diversified Automation RAINBOW )12
- Aluminum Castings NS =
DI S— EVEEnergy @ALLEGRO [—————-—"—-—- Honeywell
Nsik BBC TIMKEN . uua | AMAGNA (inteD ANALOG AMAGNA @ sonvy
- — Plrusunad DEVICES . D Roskmation
TIMEEN  suuancun ABB rooc TEtiolooes AP TIV - SAMSUNG SOI f JQ
(infineon XUSHENG
SCHAEFFLER ge% IomEE oy Valeo  @rovosense @ LG Energy Solution s Wi SIEMENS HYUNDAI TOYOTA
Regal (= T T T T magnetc | o e | NS e ~
Rexnord INOVANCE - —-—. - 2200%C Amphenol <)
................... y o CATL Renesas - Heoxconn | oamm Soisn]
________ Motors | Melexis” Z=ALLEGRO e
INOVANCE  Regalff  |—— .. ____| onsemi ETE Tencent il
5KF & & Rexnord | _ __ _ Force & Torque
: Nidet MOONS’ | f) Novanta  sopea ‘Yl *APTIV: @ xeom ABB
mwin THE (@ | o T RGN
_________________ maowe &GP | FRwew  =IE Melexis - TERADYNE
[ Gears] Reducers _ ]| _ Cameras & Vision Sensors__ | o
3 mwws P Eers  (intel w/ Na— Qidea  naver
e Nidleer~ M) Novanta | g _ =y
4 4 HEXAGON SONY X3 FOXconn
HIWIN. yygEN Pk i RIS s -
Sensata w" @ rovosense o
(=  Nabtesco |-— Rare.Earins Magnes | = N
s [ TEBE SRS T | onsemi
& LY = o
& = :' B “=TE  KEYENCE
Regall’ ynas  @JL MAG
e Reynord Rore Eorths AR T
Note: Public companies only. Not all inclusive.

Source: Morgan Stanley Research
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Figure 5. UBTECH: Key component suppliers and LLMs (Large Language
Models)

LLM (Large Language Model)
Zhipu Al + Baidu (BIDU.O): ERNIE Bot (3Z/i»— &) + Meta (META.O): Llama 2 + etc.

GPU - Jetson AGX Orin
. Nvidia (NVDA.O) _ :
Machine vision
\ : Orbbec (688322.SS)
: CPU - x86 : :
. | paaaenn .
""""""""""""""""""""" Battery

FinDreams / BYD (1211.HK)

Actuator / Harmonic reducer
Leader Drive (688017.SS)

Servo motor
3-4 Chinese suppliers including
Johnson Electric (179.HK)

Dexterous hands
Self-developing, using ball
screws rather than coreless
motors. UBTECH is looking for
manufacturers for mass
production

6-axis force sensor : 1 & ......................................... :
Sri Sensor (FI7{X28) : '
Kunwei Tech (I 4E{& )

© 2025 Citigroup Inc. No redistribution without Citigroup’s written permission.
Source: Citi Research, Company Reports

X}O}
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Exhibit 6. Humanoid robot: Cost Exhibit 7. Humanoid robot: We expect a
breakdown by parts, 2025e more than ¢50% cost decline in 2025-35e

350,000 _ RMB/unit robot

300,000 -

250,000 - -

200,000 -

150,000 -

]
100,000 -
50,000 -_.
;| N
2025¢ 2035¢

mVision ™Sensor ™ Actuator ™ Software ™ Others

Source: Wind, HSBC Qianhai Securities estimates Source: Wind, HSBC Qianhai Securities estimates
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Exhibit 5. Humanoid robot: Cost breakdown

Category Components Number ASP (RMB) Value (RMB)
Now Future Now Future
Frameless torque motor 14 1,000 600 14,000 8,400
Rotary actuator Harmonic drive 14 2,000 1,000 28,000 14,000
Encoder 28 749 449 20,972 12,583
Torgque sensor 14 860 516 12,040 7,224
Frameless torque motor 14 1,000 600 14,000 8,400
Linear actuator Planetary roller screw 14 2,000 1,000 28,000 14,000
Encoder 14 749 449 10,486 6,292
Force sensor 14 100 60 1,400 840
Coreless motor 22 1,000 600 22,000 13,200
Dexterous hand Tactile sensor (MEMS) 10 1,000 200 10,000 2,000
Encoder 22 749 449 16,478 9,887
Ball screw 22 200 100 4,400 2,200
ical Fisheye camera (3D) 1 418 251 418 251
Optical sensor - hera (2D) 2 799 479 1,598 959
Controller SoC 1 1,387 832 1,387 832
Battery Battery pack (2.3kWh) 1 1,150 690 1,150 690
Software FSD system 1 56,000 22,400 56,000 22,400
6-axis force sensor 4 15,000 5,000 60,000 20,000
Other IMU (MEMS) 1 2,000 1,000 2,000 1,000
Body 1 600 360 600 360
Total 304,929 145,517

Source: Aicaigo, Taobao, Tesla, Wind, JD, HSBC Qianhai Securities estimates
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Exhibit 40: Major developers of embodied Al

Google/NVIDIA are among the major developers of embodied Al for humanoid robots

AgiBot

Al? Robotics & PKU
ByteDance
Covariant

Dataa Robotics
Figure Al

Google

Google

Google

Google

Google

Google & Princeton
Google & TU Berlin
HKU

Huawei

Source: BofA Global Research

ompany/Institution Embodied Al

WorkGPT
RoboMamba
RoboFlamingo
RFM-1

Robot GPT
Helix

RT-H

RT-X

RT-2

SayCan

RT-1

ReAct

PaLM-E
EmbodiedGPT
PangulLM

Company/Institution
Iflytek

Meta Al & CMU
Microsoft

Noematrix

NVIDIA

NVIDIA

NVIDIA

OpenAl

OpenAl

OpenRobotlab

OSU & DEVCOM ARL
QUT & AU & CSIRO Datab1
Skild Al

Stanford University

UCLA

Embodied Al
iFlytekSpark
RoboAgent
ChatGPT for Robotics
Noematrix Brain
GROOT

Voyager

VIMA

GPT-4V

CLIP

Grounded 3D-LLM
LLM-Planner

SayPlan

Skild Brain

VoxPoser

MultiPLY
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4. Figure Al humanoid robot component suppliers

Company Chinese name Ticker Components supplied
Xusheng Group B4 603305 CH Magnesium alloy shell
Everwin Precision KERE 300115 CH Joint, bearing, sensor
Zhaowei Machinery & Electronics ~ JE &L EE 003021 CH Coreless motor

Leaderdrive LRI 688017 CH Harmonic drive

Lingyi iTECH Wl B IE 002600 CH Structure, thermal module
MOONS N 2R 603728 CH Coreless motor, servo motor
Yinlun Machinery REe iz 002126 CH Rotate vector

Source: HSBC compilation
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5. Unitree humanoid robot component suppliers

Company Chinese name Ticker Components supplied
MOONS g EH 2 603728 CH coreless motor

Zhaowei Machinery & Electronics ~ JKERHLAL 003021 CH coreless motor

Zhongda Leader NPT 002896 CH planetary reducer

Luster Rt 688400 CH vision solution

Wanma J1 5 An 002276 CH wire

Wolong fah J B X 600580 CH servo motor, control system
Leaderdrive SRS 688017 CH harmonic drive reducer
CSB Bearing KRR A 300718 CH bearing, ballscrew

Beite JeFeRH 603009 CH ballscrew

Allwinner Technology PERHE 300458 CH chip

Orbbec Bt 688322 CH vision solution, sensor, radar
Leili VL7556 Al 300660 CH motor, actuator

Wuxi Best D1k 300580 CH ballscrew, linear drive

Kinfa ERFHL 600143 CH engineering plastics
Shuanglin XUAR A3 300100 CH ballscrew

Source: HSBC compilation
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6. Tesla humanoid robot component suppliers

=
T

Company Chinese name Ticker Components supplied

Sanhua = 002050 CH Actuator assembly, Tier 1 supplier
Tuopu wEEA 601689 CH Actuator assembly, Tier 1 supplier
Beite e 603009 CH Ball screw

Xcc hMHEFE 603667 CH Ball screw

Best L 300580 CH Ball screw

Sling LUE 3y 301550 CH Ball screw, Reducer

Shuanglin XU A 300100 CH Ball screw

Leili L EA 300660 CH Ball screw, Tier 2 supplier

Jw SR 300984 CH Ball screw, Tier 2 supplier

Leader Harmonious SR 688017 CH Reducer

Shuanghuan WL 002472 CH Reducer

Zhaowei JEEALH 003021 CH Dexterous hand

Moons' ng 5 HL 2% 603728 CH Dexterous hand, Tier 1 supplier
Hajime EREH 301000 CH Material

Junchuang 1% aEHE 833533 CH Face mask

Ampron T 301413 CH Temperature and pressure Sensor
Fore FIL R 301368 CH Reducer

Xusheng JEF- 5 603305 CH Magnesium alloy casing

Rongtai R ARy 605133 CH Light-weight material

Source: HSBC compilation
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7. Humanoid robot components and related companies

Component Global suppliers Mainland China suppliers
Actuator assembly Zhejiang Sanhua (—=1£%4%), Tuopu (#11%)
Drive and motors Kollmorgen, Moog, Maxon Motor, BEI Kimco, Shenzhen Inovance (7I_)!l), Kinco (26 F}),

Woodward, Shinano Kenshi, Nidec, Bosch, TQ
Robodrive, Faulhaber, Maxon, Portescap, Allied Motio

Precision reducers Harmonic Drive, Nabtesco

Ball screws THK, NSK, Rexroth, Schaeffler, Rollvis, GSA, Ewellix
Bearings JTEKT, NSK, MinebeaMitsumi

Chips NVIDIA, Intel, AMD

Image sensors Intel, Sony, Samsung

Force sensors ATI, Robotous, AMTI

Millimetre wave radar ~ Texas Instruments, Bosch, Valeo, Continental, NEC
Al software Tesla, Nvidia, Figure Al

Battery cell Panasonic, LG Energy

Source: HSBC compilation, company data

Moons (" 7 HE 28), Haozhi (R EHLH),
Dings Motion (5 & #H4%), HMC (TE ), Leili
({755 A)

Leader Drive (£%[1]), Zhongda Leader (4 K
77%%), Shuanghuan (X3 1% 3h)

Beite (1b4F#}%), Hengli (E 7.7 J%), Best
(VL)

XCC (B ## %), Lixing (11 2 B Arn),
Changsheng (2% 7K), Sinomach Precision
(EHLFE ).

Huawei (*£4), Cambricon (3£ R4C)
Smartway (##5/2k), Galaxycore (F&£H3%)
XDLK Microsystem (s 6 £t Keli (F17 13 1%
J&), Sunrise Instruments (52371 2§)

Desay SV (1 3£ 74 Jgk), Hasco (fEIi5 %)
SenseTime (F7%), Baidu (F /%)

CATL (‘748 £X)
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Artificial Analysis Quality Index

Analysis Quality Index includes MMLU, GPQA Diamond, MATH-500 and HumanEval; Evaluation results measured independently by

1

Artificia

Artificial Analysis; Higher is better

/\ Artificial Analysis
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o 1L GPU Model Ds2& |X7t
(7H) (2k2ieh
2019|V100 HIC1=2 1,000
2021|A100 HIC[2= 10,000 6.5
2023[H800 DS-V1~3 2,048 35.0
2023|H100 DS-V1~3| 50,000 21.1
2023|H100 DS-V1~3| 39,000 21.1
2024[H800 DS-V1~3 2,048 35.0
2024|H100 DS-V1~3| 50,000 17.8
2024|H100 DS-V1~3| 39,000 17.8

XtE: Nvidia AIEE S=Z2M 28U TA =X

5t&5:H800+F 2: 31910]910C+CXMT HBM?2

HEY 2023747 N |HFEF
22 [10005F /Ot
# JEY2AEAN99%): [(SEE 84%)
L [EEB(1%) ;'
LRSS | (85%)
S [HRs%)
e | EO T 5%)
Nvidia H100 GPU __ o
- =
Shipments by
Customer
Estimated 2023 H100 shipments
by end customer.
Serpr el S =
2 LA
i 50k 50k 50k 50k

25k
20k 20k
X . . .

Source: Omdia Research
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- 33 T2 HEMA10F 70N 22 Why?

X

ITIF | diwowmoxomormon

HAMILTON CENTER ON INDUSTRIAL STRATEGY

The Hamilton Index, 2023:

China Is

Table 1: Hamilton Index industry leaders, 2020

CHAIO] 23t 77HK| 0] - “7S”

Running Away

With Strategi

¢ Industr

€S

China now dominates the strategically important industries in ITIF's Hamilton Index, producing
more than any other nation in absolute terms and more than all but a few others in relative

terms. Its gains are coming at the expense of the United States and other G7 and OECD
economies, and time is running short for policymakers to mount an industrial comeback.

XFEATIF

Global Output | Leading Leader's | Relative Leader's

Industry (Billions) | Producer Share | Leader LQ

ITand Information Senvices ~~ $1,900 | UsA BBE= 36.4% | Israe 2.89
Computers and Electrom'ts $1,317 China 26.8% | Taiwan 8.79
Chemicals ? $1,146 China 29.1% | Saudi Arabia 241
Machinery and Equipmery $1,135 | China 32.0% | Germany 2.02
Motor Vehicles $1,003 | China 24.3% | Mexico 3.14
Basic Metals 5 $976 | China R 45.6% | China 2.64
Fabricated Metals 6 $846 | China 25.6% | Poland 2.12
Pharmaceuticals $696 | UsA BBE= 28.4% | switzerland  7.26
Electrical Equipment 7 $602 | China 36.1% | Vietnam 236
Other Transportation $386 | USA EEBE==34.5% | Singapore 3.52
Composite Hamilton Index $10,097 China 25.3% | Taiwan 2.10
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R/DEX}l O|= CI2 29/(2023) O|= 42.3%, &= 17.1%, 2t=3.4%

Table 1. Countries: R&D investment and number of companies, 2023
EU countries Companies in 2023 R&D (EURbn) Non-EU countries Companies in 2023 R&D (EUR bn)

Figure 5. Distribution of companies and R&D investment across regions, 2023

EU (322)

Germany 106 (95) 1192 us 681 (686) 5318 18.7%

France 50 (49) 337 China 524 (507) 2158

Netherlands 33(33) 298 Japan 185 (188) 1048

Sweden 22(20) 153 Switzerland 39(39) 362

Ireland 24(24) 104 South Korea 40 (40) 425

Denmark 23(22) 98 UK 63 (70) 354

Finland 9(9) 54 Taiwan 55(61) 247 S

Italy 17 (16) 54 India 15(17) 55 27%

Spain 11(11) 56 Canada 24 (23) 82 .

Belgium 9(10 32 Israel 19 (19) 37 gl;.::/:sza;)

Austria 11(10) 19 Australia 709 42

Luxembourg 3(4) 19 Singapore 8(7) 27

Portugal 1(1) 02 Brazil 4(4) 17

Hungary 1(1) 02 Norway 2(2) 08

Slovenia 1(1) 02 New Zealand 3(3) 04

Malta 1(1) 01 8 other countries 8(8) 21

Total EU 322 (308) 235.2 Non-EU Total 1678 (1692) 10224
Note: Figures in brackets show the number of companies in the 2023 edition of the Scoreboard. Notes: Figures in brackets show the number of companies per region/country; the percentage share refers to the
Source: The 2024 EU Industrial R&D Investment Scareboard, Furopean Commission, JRC/DG R&l. regions’/country’s share in total Scoreboard R&D.

Source: The 2024 EU Industrial R&D Investment Scoreboard, European Commission, JRC/DG R&.
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Figure 6. Top 2 000 R&D investment shares by region/country, 2013-2023

50%

o 43.0% o
5% 41.1% 40.5% __‘----‘-__._.__'_.__,——-—-—-—-——_‘4_2_3 ’
40%

35%
30%
Oy
w0 7% 22.4%
O 18.7%
20% \ 18.4%
17 8% 1699 17-1%
15% 153%
35 5%y +5500
10% — 129% 1% —
106%
504 459% 84% 8.3%
0%
2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
us EU Japan ROW China
Note: Figures show the share of total nominal R&D investment per year and region, calculated at 2023 exchange rates to
the euro.

Source: The 2024 EU Industrial R&D Investment Scoreboard, European Commission, JRC/DG R&I.
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Table 2. State-owned companies & R&D investment in the Scoreboard per sector, 2023

State-owned  of which  Share state-owned ~ R&D by state- Share R&D by state-  of which

companies China companies* owned companies  owned companies® China
sty 5 4 132% 825 40% 874%
Defence
Automotive 10 9 6.5% 8229 44% 89.6%
Chemicals 8 5 89% 2651 10.7% 184%
Construction & 14 13 241% 06 637% 997%
Materials
Energy 24 16 381% 12118 510% 61.7%
Financial 1 0 20% 335 15% 0.0%
Health 3 3 0.7% 483 02% 1000%
ICT hardware 7 21% 2886 10% 90.3%
ICT software 13% 4583 18% 1000%
Industrials 26 24 119% 12210 208% 96.9%
Total 103 85 5.2% 66 954 5.3% 86.7%

Notes: R&D in EUR million. The sector group ‘others’ does not contain any state-owned firms. *the shares refer to all
companies/R&D in the respective sector,
Source: The 2024 EU Industrial R&D Investment Scareboard, European Commission, JRC/DG R&!
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Table 8. Regional R&D investment growth 2013-2023, nominal and inflation-adjusted, top 2 000 companies Figure 10. Nominal vs real R&D investment growth for the EU, the US and China, top 2 000 companies, 2013-
EU Us China Japan ROW 202

nominal real nominal real nominal real nominal real nominal real

2023 98% 37% 59% 21% 96% 102% 71%  33%  S1%  60% =

2022 126% 70% 130h  56% 164% 144% 98% 94k 88%  47% o

2021 54%  27%  165% 114%  254% 200%  48%  50%  113%  85% o

2020 -33% -52% 89% 75% 213% 207% -05% -15% 0% -0.3% 20%

2019 S50% 29% 87% 6% 241% 25% 17%  1l%  47%  40% 15%

2018 53% 35% 87%  63%  335% 290% 35%  35%  23%  09% 10%

2017 5%  46% 72%  53%  23% 191% 44%  45% 6%  48% -

2016 26% 16% 4% 3% 273% 261% -10% -13% 18%  08% o /

2015 100% 80% 56% 46% 282% 285% 3%  17% 1%  10% . 013 2014 2015 2016 2017 2018 2019 2021 202 2023

2014 43% 3l% 58% 40% 287% 271% 1% 01% 5%  51%

013 13%  -01% 5%  41% 180% 155 4% 3% 4% 2% o —— EU - nominl —— U5~ rominal China-nominal
Notes: The base year for the inflation adjustment is 2015 (GDP deflator in 2015 = 100). Note that China recorded deflaton ===~ BU-ral  emeee US - real China - real

(negative inflation rate) in 2023, Notes: The base year for the inflation adjustment is 2015 (GDP deflator in 2015 = 100).

Source: The 2024 EU Industrial R&D Investment Smrebgmd Eumpegn Commission, JRC/DG R&! Source: The 2024 EU Industrial R&D Investment Scoreboard, European Commission, JRCG/DG R&.
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Figure 2: Composition of Chinese Industrial Policy Support (%
Bur - y Support (%) TypeofSupport | 20092017 | 2018 | 2019 | 2020
B Rebate B sales Tax Exemption B infrastructure | Research & Development hb“l
@ Government Procurement 318 43 33 35 4 34 00 6.7
100%
N T Sales Tax
o5h
- m s oo 9.4% Exemption 108 7.7 64 06 16.4 03 e 117
14.3%
. Infrastructure
80% 20688 — - 23 0.2 0.2 0.3 0.3 0.6 06 4.5
. 23.2% Subsidies
D 20.9%
| Research &
: : ! \ . : 4, !
. Development a0 36 34 35 4.3 39 3 25.0
s W 63995 Government
Sales Tax Exemption | i iy 0.8 180
2018: 44% Fﬂtmmt— - i e
40% - Total ~
‘ ~ 60,7 17.4 14.8 16.8 30.1 45.8 45.3 230.9 ’)
S =
5 nﬂfﬁ e — -
url};otal sﬁ__ A T T T Bak| 14w 188%
20%
Subsidy per Vehicle
. 1360|1231 12204 ss|  eese| 4764
(Us$)
0%
2009-2017 2018 2019 2020 2021 2022 2023
TRUSTEE CHAIR IN
Source: See Figure 1 note CSIS | Srteaves s conosncs I CHINESE BUSINESS b ECONDMICS
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Ran.'|Company ~ |Country |Sector * | R&D (€ million) ~
1 |ALPHABET us Software & Computer Services 39,804
2 |META us Software & Computer Services 33,229
3 |APPLE us Technology Hardware & Equipment 27,243
4 |MICROSOFT UsS Software & Computer Services 26,874
5 |VOLKSWAGEN Germany  |Automobiles & Parts 21,779
6 A & HOLD Technology Hardware & Equipment 19,939
7 RO 0 o/ (=M Electronic & Electrical Equipment 19,890
8 |INTEL us Technology Hardware & Equipment 14,613
9 |ROCHE Switzerland |Pharmaceuticals & Biotechnology 14,226
10 |JOHNSON & JOHNSON us Pharmaceuticals & Biotechnology 13,972
11 |MERCKUS us Pharmaceuticals & Biotechnology 11,704
12 |MERCEDES-BENZ Germany  |Automobiles & Parts 9,980
13 |PFIZER us Pharmaceuticals & Biotechnology 9,633
14 |ASTRAZENECA UK Pharmaceuticals & Biotechnology 9,503
15 |GENERAL MOTORS UsS Automobiles & Parts 9,016
16 |ELILILLY us Pharmaceuticals & Biotechnology 8,481
17 |BRISTOL-MYERS SQUIBB us Pharmaceuticals & Biotechnology 8,384
18 |ORACLE us Software & Computer Services 8119
19 Software & Computer Services
20 |NOVARTIS Switzerland |Pharmaceuticals & Biotechnology 8,070

X Z: The 2024 EU Industrial R&D Investment Scoreboard
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2023 | Rank |Co. R&D (€ million) | Rank |Co. R&D (€ million) |EH=7/Z=

1 7 |SAMSUNG ELECTRONICS 19,890 | 6  |HUAWEI INVESTMENT & HOLDING 19,939
2 42 [SKHYNIX 5308| 19 |TENCENT 8,118
3 80 |LG ELECTRONICS 2,815| 30 |ALIBABA GROUP HOLDING 6,620
4 81 |[HYUNDAI MOTOR 2,786 | 36 |CHINA STATE CONSTRUCTION ENGINEERING 5,830
5 | 166 |LGCHEM 1,427 | 46 [BYD 4,729
6 | 180 |LGDISPLAY 1315| 56  |CHINA MOBILE 3,912 34%
7 | 210 |[HYUNDAI MOBIS 1,118 | 57  [CHINA RAILWAY 3,768 30%
8 | 273 [SAMSUNG SDI 798| 62 |CHINA COMMUNICATIONS CONSTRUCTION 3,460 23%
9 | 344 |[HANWHA 632 63 |CHINA RAILWAY CONSTRUCTION 3,389 19%
10 | 392 [KA 548 69 |zZTE 3,136 17%
11 | 413 |KOREA ELECTRIC POWER 504 70 [BAIDU 3,065 16%
12 | 415 [sK 501| 73 |POWER CONSTRUCTION CORPORATION OF CHINA 2,943 17%
13 | 482  [SAMSUNG ELECTRO-MECHANICS 413| 84 [SAICMOTOR 2,646 16%
14 | 529 [POSCO 364| 85 |MEITUAN 2,607 14%
15 | 598 [DOOSAN 322| 86 |PETROCHINA 2,597 12%

38,739 76,759

X Z: The 2024 EU Industrial R&D Investment Scoreboard
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