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Physical Al: Robotics & Humanoids

When artificial intelligence enters the physical world
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Al is moving from digital intelligence to physical action

Global industrial robot installations and operational stock
What is Physical Al? 2015-2025
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Physical Al combines artificial intelligence, sensors

and robotics, allowing machines to perceive, reason
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The installed base for industrial robots has more than tripled since 2015, providing
a commercial foundation for physical Al.

Source: IFR World Robotics Reports (2022-2026). 2025 installations were a record 603k (+11% y/y).
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Physical Al turns perception into action
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* ldentifies objects, movement and operating conditions

* Motion sensors, cameras and light detection and
ranging (LiDAR)
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* Artificial intelligence models interpret the environment

* Plans actions and responds to unexpected changes

° #% Act

» Converts digital decisions into physical activity
» Motors, actuators, grippers and mobile systems

o & Learn

» Simulation-based Al training on unpredictable processes
and new environments
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Why now? Four forces are converging
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Each driver is credible alone. Together, they improve the probability of commercial scale.
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Al capability

Vision-language-action
models and world models
Improve perception, reasoning
and task execution.
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Labour scarcity

Ageing workforces and
hard-to-fill industrial
roles strengthen the

automation incentive.
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Hardware deflation

Cheaper compute, actuators
and components lower the
economic threshold for
deployment.
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Operational data

More pilots create
proprietary real-world data,
improving performance and

reinforcing adoption.

PRIVATE
BANK



BANK

Al's capability has improved significantly

PHYSICAL Al

TRADITIONAL AUTOMATION More flexible to change, multitasking is

Typically handles one task under possible and responds intelligently to changes
stable conditions in conditions

* Detailed programming * Learns from demonstrations and data
* Repetitive movements * Interprets language and visual information

* Limited response to changing conditions * Potentially adapts through software

@ INSIGHT

w  The first major commercial breakthrough may come from smarter existing machines rather than humanoid robots.
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An ageing workforce is reinforcing demand for automation

US manufacturing employment by age group, 2025

Employed workers (m)

s 3.8m
20

25-34 3.4mn

Workers aged 55 or older

35-44 3.5mn

45-54 3.3mn

43.9 years —=

Source: US Bureau of Labor Statistics, Current Population Survey, annual averages for 2025 (excluding October).

Median age of the manufacturing

workforce US manufacturing labour surplus/(shortage)
Million people, 2001-2030
2.0
Surplus
1.0
@ INSIGHT
= Retirement exposure and a narrow younger- 0.0 T
worker pipeline increase the need to preserve 10
output with fewer available workers. .
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Falling robot costs could bring commercial adoption closer

Demand-side incentive

High wages and worker shortages
raise the potential value of automation,
especially where labour availability
constrains production.
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Supply-side enabler

Lower component costs and manufacturing
scale could reduce robot prices and shorten
payback periods.

Together, high labour costs and hardware

deflation bring selected physical Al

applications closer to commercial viability.

Average annual wages across selected developed economies, 2025
USD, PPP, 2025 prices

US$86,977
US$76,285
US$61,259 US$60,483
United States Germany Korea France ltaly Japan
Source: OECD Average Annual Wages dataset
Cost and payback estimates for high-spec robots
Humanoid BOM cost, USD (LHS) = Payback, years (RHS)
140k 10
105k 7.5
70k 5
35k 2.5

0 . 0

2024E  2025E 2026E 20278 2028E 2029E 2030E  2031E  2032E 2033E 2034E  2035E

Source: Company data, GS estimates
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Real-world deployment will create a physical Al data flywheel

Deploy systems
Factories, warehouses and
logistics sites

@ Why real-world deployment ‘
matters

* Real-world edge cases are difficult to
recreate fully in simulation.

Capture edge

cases
@ Sensor data,
failures and

Interventions

Win repeat
deployments
More sites, tasks and

Deployment data can improve operating hours

models and operating workflows.

» Better reliability can reduce
supervision and integration costs.

* Fleet-wide learning can support
repeat orders and wider adoption.

() ()

Raise reliability Train and refine

Higher task success and Improve perception,
lower supervision planning and control




Continue the Physical Al Conversation
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Physical Al could eventually transform industries such as manufacturing, logistics and healthcare, but widespread
adoption remains in its early stages. The full publication explores where future value may accrue, which milestones matter

most, and how investors can distinguish technological progress from investable opportunity.

% K%

Focus on commercial proof Look beyond Humanoids Manage expectations

Widespread adoption o Opportunities can extend 0 Valuations, uncertain
requires reliable beyond humanoid robots adoption timelines and

deployment and clear to the broader Physical Al execution risks are

important considerations.

economic value. ecosystem.

In the full publication

« Maturity framework and timing assessment

« Value-chain opportunity map

« Bull, base and bear scenario analysis

« Key risks across regulatory, clinical and commercialization risks

« Portfolio implementation considerations

This material is intended as a teaser summary only and does not constitute investment advice, an offer, recommendation or solicitation.
Please refer to the full publication and consult your Relationship Manager before making any investment decision.

Speak to your Senior Client
Advisor for the full Physical
Al thematic publication

Learn More ;
M
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General

This document contains material based on publicly available information. Although every reasonable care has been taken to ensure the accuracy and objectivity of the information contained in this document, United
Overseas Bank Limited ("UOB” and together with its affiliates, the “UOB Group”) makes no representation or warranty as to, neither has it independently verified, the accuracy or completeness of such information
(including any valuations mentioned). The UOB Group neither represents nor warrants that this document is sufficient, complete or appropriate for any particular purpose. Any opinions or predictions reflect the writer's
views as at the date of this document and may be subject to change without notice. The information contained in this document, including any data, projections and underlying assumptions, are based on certain
assumptions, management forecasts and analysis of known information and reflects prevailing conditions as of the date of publication, all of which are subject to change at any time without notice.

Forward-looking statements, projections and forecasts are inherently subject to significant uncertainties and contingencies and may differ materially from actual outcomes. Past performance figures are not indicative of
future results.

Not an offer or solicitation

The views and information in this document are strictly for general information only, should not be considered as, or a substitute for, professional advice, and are not prepared for any specific objectives or situations
and/or to address the needs of any specific person or circumstance.

This document should not be regarded as an offer or solicitation to transact in any product mentioned. Before deciding to invest in any product mentioned, please seek advice from your financial, legal, tax or other
appropriate advisers on the suitability of the product for you, taking into account your specific investment objectives, financial situation or particular needs (to which this document has no regard). If you do not wish to
seek such advice, please consider carefully whether any product mentioned is suitable for you.

Risks

An investment in any product mentioned in this document may carry different risks of varying degrees, including credit, market, liquidity, legal, cross-jurisdictional, foreign exchange and other risks (including the risks of
electronic trading and trading in leveraged products). Nothing in this publication constitutes accounting, legal, regulatory, tax, financial or other advice. Please speak to your financial, legal or other appropriate adviser to
understand the risks involved and whether it is appropriate for you to assume such risks before investing in any product. Any description of investment products is qualified in its entirety by the terms and conditions of the
investment product and if applicable, the prospectus or constituting document of the investment product.

No Valuation

Product valuations in this document are only indicative and do not represent the terms on which new products may be entered into, or existing products may be liquidated or unwound, which could be less favourable than
the valuations indicated herein. These valuations may vary significantly from those available from other sources as different parties may use different assumptions, risks and methods.

No Liability

The UOB Group shall not be liable for any loss or damage howsoever arising as a result of any person acting or refraining from acting in reliance on any information, opinion, prediction or valuation contained herein. The
UOB Group may have an interest in the products mentioned in this document including but not limited to, marketing, dealing, holding, acting as market-makers, performing financial or advisory services, acting as a
manager or co-manager of a public offering, of persons mentioned in this document. The UOB Group may also have alliances, contractual agreements, or broking, investment banking or any other relationships for the
provision of financial services, with any product provider mentioned in this document. The UOB Group may have issued other reports, publications or documents expressing views which are different from those stated in
this document and all views expressed in all reports, publications and documents are subject to change without notice.
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Others

Unless you are notified otherwise by UOB, UOB deals as a principal in any transaction which UOB has been instructed to effect, other than transactions relating to securities traded on an exchange, unit trusts and funds
on your behalf where UOB acts as your agent.

Singapore. This document and its contents are intended for Accredited Investors (as defined in Section 4A of the Securities and Futures Act 2001 of Singapore).

This advertisement has not been reviewed by the Monetary Authority of Singapore.

Hong Kong. This document and its contents are intended for "professional investors" (as defined in the Securities and Futures Ordinance (Chapter 571 of the Laws of Hong Kong) (the "SFO") and its subsidiarity legislation)
("Professional Investors"). Shares or debentures in a company may not be offered or sold in Hong Kong, by means of any document, other than (i) to Professional Investors; or (ii) in other circumstances which do not result
in the document being a “prospectus” within the meaning of the Companies (Winding Up and Miscellaneous Provisions) Ordinance (Chapter 32 of the Laws of Hong Kong)(the “"CWUMPQ") or which do not constitute an
offer to the public within the meaning of the CWUMPO. Unless permitted to do so under the laws of Hong Kong, no person may issue or have in his/her possession for the purpose of issue, or will issue, or have in his/her
possession for the purposes of issue, any advertisement, invitation or document relating to the securities, structured products or interests in collective investment schemes whether in Hong Kong or elsewhere, which is
directed at, or the contents of which are likely to be accessed or read by, the public of Hong Kong, other than with respect to the securities, structured products or interests in collective investment schemes that are or are
intended to be disposed of only to persons outside Hong Kong, or only to Professional Investors.

WARNING: The contents of this document have not been reviewed by any regulatory authority in Hong Kong. You are advised to exercise caution in relation to this document. If you are in any doubt about any of the
contents of this document, you should obtain independent professional advice.

This document may only be distributed in countries where its distribution is legally permitted. This document is not directed to any person in any jurisdiction where (by reason of that person’s nationality, residence or

otherwise) such publications are prohibited. This document may contain proprietary information of UOB (or its product providers) and may not be reproduced or disseminated in whole or in part without UOB's prior
consent. If there is any inconsistency, or any difference in meaning between the English version and any translation of this document, the English version shall apply and prevail.

United Overseas Bank Limited. Co. Reg. No. 1935000267

United Overseas Bank Limited is a licensed bank in Hong Kong and is a registered institution in respect of Types 1 (Dealing in Securities) and 4 (Advising on Securities) regulated activities under the SFO.
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