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From manufacturing to service provision, robots have been transforming the way we live
and work. The humanoid robot sector has been developing rapidly since 2023, driven

by artificial intelligence (Al) breakthroughs such as reinforcement learning. The latest
developmentsin Al models have strengthened the case for the application of humanoid
robots for commercial and family use. We believe this trend has huge growth potential for
the global robotics market.

ﬁ Humanoid robots are robots that resemble the human body in shape and mimic human
movements. Designed to perform tasks autonomously, recent Al technology advances
ChrisLiu have improved the interaction capabilities of these robots significantly, thereby creating
Senior Portfolio Manager, large upside potential for the industry and its supply chain in terms of long-term demand.

China A-shares
Macquarie expects the humanoid robot manufacturing volume to reach 9.4 million units
by 2035E, delivering a volume compound annual growth rate (CAGR) of 69% over 2025 to
2035E. By 2035E, the bank estimates the global market size for humanoid robots will reach
US $209 billion, resulting a 50% market CAGR over the ten-year period from 2025 to
2035E."

China has emerged as a global leader in the production of robotics and automation
technologies, thanks to its robust manufacturing infrastructure, skilled workforce, and
government support for innovation. A key barrier to scaling the humanoid robot industry
is making it affordable for family use by lowering manufacturing costs. China’s low-cost
advantages in the robotics supply chain could help give Chinese companies the strategic
advantage to participate in the global supply chain for humanoid robots.

Chinahasbecome amajor playerintheindustrial and service robotsectors

China’s market share of the industrial robot sector has been growing steadily since 2018.

In 2022, China accounted for around 50% of the global market (Figure 1). This dominant
position provides strong footing for the country to keep developing its technological know
how and cost advantages in the robotics supply chain.

Figure1-New installations of industrial robots in 2022 (in thousands)
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1. Humanoid robots - Tech giantsinvestin humanoid robot developers, Macquarie Equity Research,
March2024.
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Over the past decade, domestic players in China have been capturing anincreasing
market share of the global industrial robot sector due to cost advantages (Figure 2).

Figure 2 - Rising market share of domestic players from 2015-2023
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China’s market share in the manufacturing of service robots for personal or professional
use has also grown since 2017 (Figure 3), particularly in robot vacuum cleaners. While an
American company leads the robot vacuum cleaner sector, Chinese competitors take the
second and third places in terms of global market share.

Figure 3 - Market size of servicerobotindustryin China
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Figure 4 - China’srobot vacuum cleaner marketsize (2016-2022)
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Supportfortherobotics supply chain atboth central and local governmentlevels

The Chinese government is also committed to supporting technological innovation and
developing the country’s robotics sector. In December 2022, the Ministry of Industry

and Information Technology (MIIT) and several other government departments jointly
issued a development plan for the robotics industry over the period covered by the 14th
Five Year Plan (FYP) between 2021and 2025. This marked the first specialized plan shared
for the overall growth of the robotics industry and domestic production of core robotics
components.

In late May 2023, the Shenzhen municipal government released an action plan

for accelerating the high-quality development and high-level application of Al by
encouraging various industries to apply Al technologies and develop highly intelligent
industrial robots. The Ministry of Science and Technology and the National Development
and Reform Commission (NRDC) also called for the establishment of a humanoid robot
manufacturing innovation center in Guangdong province, leveraging the advantages of
the Guangdong-Hong Kong SAR-Macao SAR Greater Bay Area in manufacturing, and
carrying out large-scale applications of humanoid robots.

Later in June of 2023, the Beijing municipal government announced the Beijing Robotic
Industry Innovation and Development Action Plan (2023-2025) aimed at promoting the
city as an innovation center for humanoid robots and targeting to generate revenue of
more than 30 billion yuan from the robot industry by 2025. 2

Major components inthe humanoid robot supply chain

The humanoid robot supply chain has evolved from the industrial robot supply chain.
Humanoid robots share a lot of common hardware components with industrial robots
such as servo motors, precision reducers and robot controllers.

Atthe sametime, these robots need to have better machine vision and perception
capabilities than their industrial counterparts, given the need to navigate various terrains
and obstacles and identify objects. This requires components such asimage sensors,
millimeter wave radars, as well as two dexterous hands that can handle complicated

and precise movements. Humanoid robots also need to be trained in Al machine
learning models to navigate their surroundings, unlike industrial robots that can follow a
predefined route in a confined environment. Al generated content (AIGC) technology is
also required to ensure humans can communicate with the robot and give it commands.

Figure 5 - Key operation and control components of ahumanoid robot
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2. China’s Robot Revolution, Progressin Adoption of Industrial Robots and the Challenges Ahead,
January 2024.
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Investment implications of the humanoid robot supply chain on the China A-shares
market

The growing demand for humanoid robot components could bring about significant
opportunities to invest in the robotics supply chain in China. Chinese manufacturers can
leverage on their cost-effectiveness and expertise in the production of industrial and
service robot components. We are positive on those China A share robotics companies
that specialize in key incremental components used in humanoid robots that have the
least overlap with industrial robots, for example, companies that make planetary roller
screws, 3D vision sensors, and hollow cup motors.

Figure 6 - Performance of the humanoid robot theme index versus the CSI1 300 (April
2021-March 2024)
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Conclusion

We believe China’s competitive position in the robotics supply chain can play a central
role indriving growth in the humanoid robot market. Furthermore, the government’s
support forinnovation bodes well for this sector going forward. As the global demand for
humanoid robots grows, we are positive on China robotics component manufacturersin
the mediumto long term.

With contributions from Monica Uttam, Thought Leadership and Insights, Asia Pacific.
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Investmentrisks

The value of investments and any income will fluctuate (this may partly be the result of exchangerate
fluctuations) and investors may not get back the fullamountinvested.

Wheninvestinginless developed countries, you should be prepared to accept significantly large
fluctuationsinvalue.

Investment in certain securities listed in China caninvolve significant regulatory constraints that may
affect liquidity and/or investment performance.

ImportantInformation

Thisdocumentis for Professional Clients only in Dubai, Jersey, Guernsey, the Isle of Man, Continental
Europe (as defined below) and the UK; for Institutional Investors only inthe United States; for
Professional/Qualified/Sophisticated Investorsin Bahrain, Kuwait, Oman, Qatar, SaudiArabiaand

the United Arab Emirates; for Sophisticated or Professional Investorsin Australia; in New Zealand
forwholesaleinvestors (as definedin the Financial Markets Conduct Act); for Professional Investors
inHongKong; for Qualified Institutional Investors in Japan; in Taiwan for Qualified Institutions/
Sophisticated Investors; inSingapore for Institutional/Accredited Investors; for Qualified Institutional
Investors and/or certain specificinstitutional investors in Thailand; for certain specific sovereign
wealth funds and/or Qualified Domestic Institutional Investors approved by local regulators only in

the People’s Republic of China; for certain specific institutional investors in Malaysia uponrequest;

for certainspecificinstitutional investors in Brunei; for Qualified Professional Investors in Korea; for
certain specificinstitutional investorsin Indonesia; for qualified buyersin Philippines for informational
purposesonly; inCanada, thisdocumentisrestricted toi) accredited investors and i) permitted clients
asdefined under National Instrument 45-106 and 31-103 respectively. Itis notintended for and should
notbedistributedto orrelied upon by the public or retailinvestors. Please do not redistribute this
document.

Forward-looking statements are not a guarantee of future results. They involve risks, uncertainties, and
assumptions. There can be no assurance that actual results will not differ materially from expectations.

Thisis marketing material and not financial advice. Itis notintended asarecommendationto buy or sellany
particular asset class, security, or strategy. Regulatory requirements that require impartiality of investment/
investment strategy recommendations are therefore not applicable nor are any prohibitions to trade before
publication.

By accepting this document, you consent to communicate with usin English, unless youinformus otherwise.
Dataasat May, 2024, unless otherwise stated.

For the distribution of this document, Continental Europe is defined as Austria, Belgium, Denmark, Finland,
France, Germany, Greece, ltaly, Ireland, Luxembourg, Netherlands, Norway, Portugal, Spain, Sweden, and
Switzerland.

Allarticlesin this publication are written, unless otherwise stated, by Invesco professionals. The opinions
expressed are those of the author or Invesco, are based upon current market conditions and are subject to
change without notice. This publication does not form part of any prospectus. This publication contains
generalinformation only and does not take into account individual objectives, taxation position or
financial needs. Nor does this constitute arecommendation of the suitability of any investment strategy
foraparticularinvestor.

This publicationis notaninvitation to subscribe for sharesinafund norisit to be construed as an offer
tobuy or sellany financial instruments. As with all investments, there are associated inherent risks. This
publicationis by way of information only. This document has been prepared only for those persons to
whom Invesco has providedit. It should not be relied upon by anyone else and you may only reproduce,
circulate and use this document (or any part of it) with the consent of Invesco. Asset management services
are provided by Invescoinaccordance with appropriate local legislation and regulations.



4> Invesco China A-shares opportunities in the
humanoid robot supply chain

May 2024

This publicationisissued:

- inHongKong by Invesco Hong Kong Limited = B3% B E G BRAE], 45/F, Jardine House,
1Connaught Place, Central, Hong Kong. This document has not been reviewed by the Securities and
Futures Commission.

- inSingapore by Invesco Asset Management Singapore Ltd, 9 Raffles Place, #18-01Republic Plaza,
Singapore 048619.

- inTaiwan by Invesco Taiwan Limited, 22F, No.1, Songzhi Road, Taipei 11047, Taiwan (0800-045-066).
Invesco Taiwan Limited is operated and managed independently.

- inJapanby Invesco Asset Management (Japan) Limited, Roppongi Hills Mori Tower 14F, 6-10-1
Roppongi, Minato-ku, Tokyo 106-6114; Registration Number: The Director- General of Kanto Local
Finance Bureau (Kin-sho) 306; Member of the Investment Trusts Association, Japan and the Japan
Investment Advisers Association.

- inAustraliaby Invesco Australia Limited (ABN 48 001693 232), Level 26, 333 Collins Street, Melbourne,
Victoria, 3000, Australia which holds an Australian Financial Services Licence number 239916.

Thisdocument has been prepared only for those persons to whom Invesco has providedit. It should not
be relied upon by anyone else. Information contained in this document may not have been prepared or
tailored for an Australian audience and does not constitute an offer of a financial product in Australia.
Youmay only reproduce, circulate and use this document (or any part of it) with the consent of Invesco.

Theinformationinthis document has been prepared without taking into accountany investor’s
investment objectives, financial situation or particular needs. Before acting on the information the
investor should consider its appropriateness having regard to their investment objectives, financial
situationand needs.

You should note that this information:

- may containreferences to dollaramounts which are not Australian dollars;

- may containfinancial information which s not prepared inaccordance with Australian law or practices;
- may notaddress risks associated with investment in foreign currency denominated investments; and
- doesnotaddressAustraliantaxissues.

- inNewZealand by Invesco Australia Limited (ABN 48 001693 232), Level 26, 333 Collins Street,
Melbourne, Victoria, 3000, Australia which holds an Australian Financial Services Licence number
239916.

Thisdocument isissued only to wholesale investors (as defined in the Financial Markets Conduct Act) in
New Zealand to whom disclosure is not required under Part 3 of the Financial Markets Conduct Act.
This document has been prepared only for those persons to whomit has been provided by Invesco.

It should not be relied upon by anyone else and must not be distributed to members of the publicin
New Zealand. Information contained in this document may not have been prepared or tailored fora
New Zealand audience. You may only reproduce, circulate and use this document (or any part of it) with
the consent of Invesco. This document does not constitute and should not be construed as an offer

of, invitation or proposal to make an offer for, recommendation to apply for, an opinion or guidance on
Interests to members of the publicin New Zealand. Applications or any requests for information from
persons who are members of the publicin New Zealand will not be accepted.

- inthe United States by Invesco Advisers, Inc., 1331Spring Street NW, Suite 2500, Atlanta, Georgia
30309, USA.

- inCanadaby Invesco CanadaLtd. 120 Bloor Street East, Suite 700, Toronto, Ontario M4W 1B7.

- inAustriaand Germany by Invesco Asset Management Deutschland GmbH, Ander Welle 5, 60322
Frankfurtam Main, Germany.

- inBelgium, Denmark, Finland, France, Greece, Italy, Ireland, Luxembourg, Netherlands, Norway,
Portugal, Spain and Sweden by Invesco Management S.A., President Building, 37A Avenue JF Kennedy,
[-1855 Luxembourg, regulated by the Commission de Surveillance du Secteur Financier, Luxembourg.

- inDubai, Bahrain, Kuwait, Oman, Qatar, Saudi Arabiaand the United Arab Emirates by Invesco Asset
Management Limited, Index Tower Level 6 - Unit 616, P.O. Box 506599, Al Mustagbal Street, DIFC, Dubai,
United Arab Emirates. Regulated by the Dubai Financial Services Authority.

- inthelsle of Man, Jersey, Guernsey and the UK by Invesco Asset Management Limited, Perpetual
Park, Perpetual Park Drive, Henley-on-Thames, Oxfordshire, RG9 1HH, United Kingdom. Authorised and
regulated by the Financial Conduct Authority.

- inSwitzerland by Invesco Asset Management (Schweiz) AG, Talacker 34, 8001 Zurich, Switzerland.

202405-3562280-GLR



