
AUTHORSThe first wave of AI rewarded machines that could answer 
questions and complete virtual tasks. The next will reward AI 
that works in the physical world. As intelligence moves off the 
screen and onto the factory floor, the value at stake widens. It 
now reaches beyond models and chips to the motors, sensors 
and power systems that enable physical action, as well as 
the supply chains that produce them, many of which are 
concentrated in emerging markets.

AI that drafts an email is convenient. AI that unloads a truck and restocks a 
shelf changes the growth trajectory of an economy. 

For the past three years, the frontier of AI has been measured largely in 
tokens: words generated, questions answered, code written. The next 
stretch will be measured in torque: things moved and built beyond the 
digital realm.

We call this physical AI: systems that perceive their surroundings, decide 
what to do and then act through a machine. Humanoid robots are its most 
visible form, but the applications extend far beyond. An autonomous 
forklift in a warehouse, a drone that delivers groceries to your doorstep 
and a driverless taxi are all examples of physical AI.  

For emerging markets investors, the important point is that physical 
AI broadens the investment universe. Digital AI is focused on advanced 
chips, models and data center infrastructure. Physical AI still needs those, 
but adds cameras, motors, batteries and power electronics. Many of 
those manufacturing capabilities are clustered in Asia and represent core 
competitive strengths of certain emerging market companies. 

Models and compute (i.e., resources for training and deploying AI) still 
matter, but the bigger story is how much further the investable landscape 
expands once intelligence needs a physical form.
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Physical AI:  
From Tokens to Torque



Full Stacks Beneath the AI Models
Physical AI is a full stack, not just a single device.

At the top sit foundation models, vision-language-action 
(VLA) models and world models that provide the “brain” 
of physical AI. Below sits the nervous system, including 
processing and memory chips, cameras, connectivity and 
control systems that enable the machine to receive signals 
from its surroundings, process information and send 
instructions for action. Next come the muscles: motors 
and actuators that translate signals into movement. 
Finally, there is the metabolism that powers the whole 
system, namely batteries and power electronics. 
Underneath all of that are the critical industrial materials 
needed to build these physical machines.

That broadens the opportunity beyond the companies 
developing intelligence and supplying compute. A robot's 
brain may be developed in the U.S., but its memory, 
sensors, actuators, reducers and battery packs still have 
to be manufactured cheaply enough for commercial 
deployment. Many of these capabilities are core strengths 
of emerging market manufacturing ecosystems. 

Two Speeds
For wider adoption, higher intelligence and lower 
operating costs need to arrive together. We believe the 
current trajectory of AI development in the U.S. and China 
provides a favorable path forward. 

The U.S. continues to raise the intelligence ceiling through 
advanced AI chips, cutting-edge large language model 
(LLM) development and advances in world models that 
will make physical AI increasingly feasible. 

China, meanwhile, is helping lower the adoption floor: 
fast-improving, low-cost, open-source models paired with 
the country’s efficient manufacturing capabilities are 
drastically lowering the cost of moving  physical AI from a 
lab concept to commercial deployment. 

Emerging Markets Lead in Manufacturing 
and Adoption 
Physical AI needs efficient manufacturing clusters and a 
broad adoption base to enable scale and iteration.  
Emerging markets supply both. 

Adoption is also concentrated in emerging markets. These 
markets accounts for nearly 70% of global industrial robot 
installations in 2025, with China alone representing for 
more than half of the total (Display 1). One way to gauge 
adoption intensity is robot density, defined as the number 
of operational industrial robots per 10,000 manufacturing 
employees. South Korea has the world’s highest robot 
density, at almost four times that of the U.S. Together, 
these figures suggest that emerging markets are not 
only able to manufacture robots efficiently but are also 
deploying them in real-world applications (Display 2).
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DISPLAY 1 
The Physical AI Center of Gravity Is in Asia
Industrial robot installation (% by country/region) 

Source: International Federation of Robotics. As of December 31, 2025.
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DISPLAY 2
Where Robots Are Already at Work
Operational industrial robots per 10,000 manufacturing employees 

Source: MS Research. As of December 31, 2025.
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Across manufacturing, the region’s strengths are 
complementary. Taiwan leads in advanced semiconductor 
foundry services, packaging and systems integration.  
South Korea dominates memory production. China is 
at the forefront in batteries, robotics components and 
assembly, supported by its deep electric vehicle (EV) 
supply chain (Display 3).

It is estimated that building a humanoid robot in 
China costs roughly one-third as much as building one 
elsewhere.1 Emerging markets also supply many of the 
critical industrial materials needed to manufacture 
physical AI systems.

The Adoption Dividend
Supplying physical AI is only one side of the opportunity. 
The other lies with companies that will adopt it to  
improve productivity. 

Retail offers one plausible early path to adoption. Large 
retailers manage complex networks of warehouses, stores 
and delivery operations. Physical AI, including machine 
vision and autonomous equipment, can improve logistics 
efficiency and reduce inventory mismanagement through 
better sorting and replenishment. Predictive systems can 

also reduce downtime and improve scheduling. Small gains 
can be material when repeated across a large network. 

Internet platforms offer a different route. Many already 
own the digital layer where users search, shop, pay and 
order deliveries. AI agents can increasingly coordinate 
the digital side of a transaction, while physical AI handles 
the movement and delivery of goods. Bringing the two 
together can improve operating efficiency and profitability. 
For consumers, physical AI can also simplify interactions 
and reduce errors throughout the transaction process. 

In our view, the best-positioned adopters will have scale, 
proprietary operating data, repeatable workflows and  
the balance sheet to integrate these technologies across 
their organizations.

Today’s Earners, Tomorrow’s Stack
Today, much of AI spending remains concentrated in 
infrastructure:  semiconductors, memory, data centers, 
power grids and related equipment. These areas are 
benefiting from the digital AI buildout. 

Physical AI adds another layer.  As AI moves into machines, 
the new sources of growth emerge beyond today’s  
high-earnings-growth companies. 

We therefore think about the investment landscape  
in four blocks:

1. 	 The platforms and OEMs that integrate the full stack; 
2. 	The key components and machinery that go into it; 
3. 	The semiconductors that enable perception and 

decision-making; 
4. 	The model layer that supplies the intelligence. 
Value will not remain confined to the model layer, but 
will also flow through other parts of the stack, creating 
investment opportunities. Given the current pace of AI 
development, wider adoption might occur sooner than the 
market expects (Display 4).

1 PHYSICAL AI 
OEM / PLATFORM

Develops and integrates 
full physical AI platform/
system, combining robotics 
hardware. physical AI software, 
sensing, control, and system 
integration into deployable 
autonomous machines.

2 COMPONENTS /
KEY MACHINERY

Provides critical components 
and enabling inputs behind 
physical AI, from actuators, 
reducers, controllers and 
sensors to essential materials, 
energy and supporting 
infrastructure. 

3 SEMICONDUCTORS
Provides semiconductor 
building blocks that power 
physical AI, spanning compute 
connectivity, memory, power 
management and sensing 
required for real-time 
perception, decision-making 
and control.

4 LLM / WORLD MODEL
Develops and supplies the 
intelligence layer that enables 
physical AI systems to perceive, 
reason, plan and interact with 
the real world.

DISPLAY 4
The Physical AI Investment Landscape
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DISPLAY 3
Building the Physical AI Stack
EMs play a major role

MARKET PRINCIPAL ROLE

Taiwan Advanced fabrication, packaging, electronics  
and integration

Korea Memory, batteries, motors and robotics

China Component scale, prototyping, industrial deployment 
and critical materials

India, Brazil  
and ASEAN

Automation, logistics, mobility and  
end-market adoption

Source: Emerging Markets Equity Team. As of September 30, 2026.



Physical AI is a multi-year opportunity, but the path 
from demo to deployment won't be linear. Adoption 
could take longer than expected, while semiconductor 
earnings remain cyclical. Export controls, critical-material 
restrictions and grid constraints are critical chokepoints 
that can delay rollouts overnight. Policy support may 
encourage excess capacity. In particular, humanoid pure 
plays are currently priced for commercial success that 
hasn't yet arrived. Selectivity matters. We would rather 
own companies with proven capabilities, real customer 
orders and balance sheets that can survive the journey 
from promise to profit.

Conclusion
The next phase of AI will run through the physical 
economy, and that is where the investment case opens up. 
We do not believe this is a distant promise: the compute, 
components and machines are being ordered and installed 
today, and the companies supplying them are compounding 
earnings. Physical AI is at an early stage, but its path to 
commercialization is becoming clearer. For investors willing 
to look beyond the near-term noise, emerging markets are 
central to the AI story, not a mere sideshow.   

Risk Considerations
There is no assurance that a portfolio will achieve its investment objective. Market values can change daily due to economic and other events 
(e.g. natural disasters, health crises, terrorism, conflicts and social unrest) that affect markets, countries, companies or governments. It is 
difficult to predict the timing, duration, and potential adverse effects (e.g. portfolio liquidity) of events. The risks of investing in emerging 
market countries are greater than the risks generally associated with investments in foreign developed countries. Investing in companies 
in anticipation of a catalyst event, such as Artificial Intelligence (AI) adoption, carries the risk that such catalysts may not happen, or the 
market may react differently than expected. Companies focused on AI may have limited product lines, markets, or financial resources, and 
the management of such companies may be more dependent upon one or a few people. A Portfolio may be particularly impacted by events 
that adversely affect AI adoption, such as rapid changes in technology product cycles, product obsolescence, government regulation, and 
competition, and may fluctuate more than that of a portfolio that does not invest significantly in companies adopting AI., carries the risk that 
such catalysts may not happen, or the market may react differently than expected. Companies focused on AI may have limited product lines, 
markets, or financial resources, and the management of such companies may be more dependent upon one or a few people. A Portfolio 
may be particularly impacted by events that adversely affect AI adoption, such as rapid changes in technology product cycles, product 
obsolescence, government regulation, and competition, and may fluctuate more than that of a portfolio that does not invest significantly in 
companies adopting AI.
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IMPORTANT DISCLOSURES
Charts and graphs provided herein are for illustrative purposes only.
There is no guarantee that any investment strategy will work under all 
market conditions, and each investor should evaluate their ability to invest 
for the long-term, especially during periods of downturn in the market.
A separately managed account may not be appropriate for all investors. 
Separate accounts managed according to the particular Strategy may 
include securities that may not necessarily track the performance of a 
particular index. Please consider the investment objectives, risks and 
fees of the Strategy carefully before investing. A minimum asset level 
is required.
For important information about the investment managers, please refer  
to Form ADV Part 2.
The views and opinions and/or analysis expressed are those of the author 
or the investment team as of the date of preparation of this material 
and are subject to change at any time without notice due to market or 
economic conditions and may not necessarily come to pass. Furthermore, 
the views will not be updated or otherwise revised to reflect information 
that subsequently becomes available or circumstances existing, or changes 
occurring, after the date of publication. The views expressed do not reflect 
the opinions of all investment personnel at Morgan Stanley Investment 
Management (MSIM) and its subsidiaries and affiliates (collectively “the 
Firm”), and may not be reflected in all the strategies and products that the 
Firm offers.
Forecasts and/or estimates provided herein are subject to change and may 
not actually come to pass. Information regarding expected market returns 
and market outlooks is based on the research, analysis and opinions of 
the authors or the investment team. These conclusions are speculative in 
nature, may not come to pass and are not intended to predict the future 
performance of any specific strategy or product the Firm offers. Future 
results may differ significantly depending on factors such as changes in 
securities or financial markets or general economic conditions.

This material has been prepared on the basis of publicly available 
information, internally developed data and other third-party sources 
believed to be reliable. However, no assurances are provided regarding the 
reliability of such information and the Firm has not sought to independently 
verify information taken from public and third-party sources.
This material is a general communication, which is not impartial and 
all information provided has been prepared solely for informational 
and educational purposes and does not constitute an offer or a 
recommendation to buy or sell any particular security or to adopt any 
specific investment strategy. The information herein has not been based 
on a consideration of any individual investor circumstances and is not 
investment advice, nor should it be construed in any way as tax, accounting, 
legal or regulatory advice. To that end, investors should seek independent 
legal and financial advice, including advice as to tax consequences, before 
making any investment decision.
The indexes are unmanaged and do not include any expenses, fees or sales 
charges. It is not possible to invest directly in an index. Any index referred to 
herein is the intellectual property (including registered trademarks) of the 
applicable licensor. Any product based on an index is in no way sponsored, 
endorsed, sold or promoted by the applicable licensor and it shall not have 
any liability with respect thereto.
This material is not a product of Morgan Stanley’s Research Department 
and should not be regarded as a research material or a recommendation.
The Firm has not authorised financial intermediaries to use and to distribute 
this material, unless such use and distribution is made in accordance with 
applicable law and regulation. Additionally, financial intermediaries are 
required to satisfy themselves that the information in this material is 
appropriate for any person to whom they provide this material in view of 
that person’s circumstances and purpose. The Firm shall not be liable for, 
and accepts no liability for, the use or misuse of this material by any such 
financial intermediary.  
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This material may be translated into other languages. Where such a 
translation is made this English version remains definitive. If there are any 
discrepancies between the English version and any version of this material in 
another language, the English version shall prevail.
The whole or any part of this material may not be directly or indirectly 
reproduced, copied, modified, used to create a derivative work, performed, 
displayed, published, posted, licensed, framed, distributed or transmitted 
or any of its contents disclosed to third parties without the Firm’s express 
written consent. This material may not be linked to unless such hyperlink 
is for personal and non-commercial use. All information contained herein is 
proprietary and is protected under copyright and other applicable law.
Eaton Vance is part of Morgan Stanley Investment Management. 
Morgan Stanley Investment  Management is the asset management division  
of Morgan Stanley.

DISTRIBUTION
This material is only intended for and will only be distributed to persons 
resident in jurisdictions where such distribution or availability would not 
be contrary to local laws or regulations.
MSIM, the asset management division of Morgan Stanley (NYSE: MS), 
and its affiliates have arrangements in place to market each other’s 
products and services. Each MSIM affiliate is regulated as appropriate in 
the jurisdiction it operates. MSIM’s affiliates are: Calvert Research and 
Management, Eaton Vance Management, Parametric Portfolio Associates 
LLC, Parametric SAS, and Atlanta Capital Management LLC.
This material has been issued by any one or more of the 
following entities:

EMEA:
This material is for Professional Clients/Accredited Investors only.
In the EU, MSIM materials are issued by MSIM Fund Management (Ireland) 
Limited (“FMIL”). FMIL is regulated by the Central Bank of Ireland and is 
incorporated in Ireland as a private company limited by shares with company 
registration number 616661 and has its registered address at 24- 26 City 
Quay, Dublin 2, DO2 NY19, Ireland. 
Outside the EU, MSIM materials are issued by Morgan Stanley Investment 
Management Limited (MSIM Ltd) is authorised and regulated by the 
Financial Conduct Authority. Registered in England. Registered No. 1981121. 
Registered Office: 25 Cabot Square, Canary Wharf, London E14 4QA. 
In Switzerland, MSIM materials are issued by Morgan Stanley & Co. 
International plc, London (Zurich Branch) Authorised and regulated by 
the Eidgenössische Finanzmarktaufsicht (“FINMA”). Registered Office: 
Beethovenstrasse 33, 8002 Zurich, Switzerland.
Italy: MSIM FMIL (Milan Branch), (Sede Secondaria di Milano) Palazzo 
Serbelloni Corso Venezia, 16 20121 Milano, Italy. The Netherlands: MSIM 
FMIL (Amsterdam Branch), Rembrandt Tower, 11th Floor Amstelplein 
1 1096HA, Netherlands. France: MSIM FMIL (Paris Branch), 61 rue de 
Monceau 75008 Paris, France. Spain: MSIM FMIL (Madrid Branch), Calle 
Serrano 55, 28006, Madrid, Spain. Germany: MSIM FMIL, Frankfurt Branch, 
Grosse Gallusstrasse 18, 60312 Frankfurt am Main, Germany (Gattung: 
Zweigniederlassung (FDI) gem. § 53b KWG). Denmark: MSIM FMIL 
(Copenhagen Branch), Gorrissen Federspiel, Axel Towers, Axeltorv2, 1609 
Copenhagen V, Denmark.

MIDDLE EAST:
Dubai International Financial Centre: This information does not constitute 
or form part of any offer to issue or sell, or any solicitation of any offer to 
subscribe for or purchase, any securities or investment products in the UAE 
(including the Dubai International Financial Centre and the Abu Dhabi Global 
Market) and accordingly should not be construed as such. Furthermore, 
this information is being made available on the basis that the recipient 
acknowledges and understands that the entities and securities to which it 
may relate have not been approved, licensed by or registered with the UAE 
Central Bank, the Dubai Financial Services Authority, the UAE Securities 
and Commodities Authority, the Financial Services Regulatory Authority or 
any other relevant licensing authority or government agency in the UAE. 
The content of this report has not been approved by or filed with the UAE 
Central Bank, the Dubai Financial Services Authority, the UAE Securities and 
Commodities Authority or the Financial Services Regulatory Authority. 
Abu Dhabi Global Market (“ADGM”): This material is sent strictly within 
the context of, and constitutes, an Exempt Communication. This material 
relates to content which is not subject to any form of regulation or approval 
by the Financial Services Regulatory Authority of the Abu Dhabi Global 
Market (the “FSRA”).  
 
 

Saudi Arabia: This financial promotion was issued and approved for use in 
Saudi Arabia by Morgan Stanley Saudi Arabia, Al Rashid Tower, Kings Sand 
Street, Riyadh, Saudi Arabia, authorized and regulated by the Capital Market 
Authority license number 06044-37.

U.S.: NOT FDIC INSURED. OFFER NO BANK GUARANTEE. MAY LOSE 
VALUE. NOT INSURED BY ANY FEDERAL GOVERNMENT AGENCY. 
NOT A DEPOSIT.
Latin America (Brazil, Chile Colombia, Mexico, Peru, and Uruguay)
This material is for use with an institutional investor or a qualified investor 
only. All information contained herein is confidential and is for the exclusive 
use and review of the intended addressee, and may not be passed on to any 
third party. This material is provided for informational purposes only and 
does not constitute a public offering, solicitation or recommendation to 
buy or sell for any product, service, security and/or strategy. A decision to 
invest should only be made after reading the strategy documentation and 
conducting in-depth and independent due diligence.
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Hong Kong: This document has been issued by Morgan Stanley Asia Limited, 
CE No. AAD291, for use in Hong Kong and shall only be made available 
to “professional investors” as defined under the Securities and Futures 
Ordinance of Hong Kong (Cap 571). The contents of this document have 
not been reviewed nor approved by any regulatory authority including the 
Securities and Futures Commission in Hong Kong. Accordingly, save where 
an exemption is available under the relevant law, this document shall not 
be issued, circulated, distributed, directed at, or made available to, the 
public in Hong Kong. Singapore: This material is disseminated in Singapore 
by Morgan Stanley Investment Management Company, Registration No. 
199002743C. This material should not be considered to be the subject of 
an invitation for subscription or purchase, whether directly or indirectly, 
to the public or any member of the public in Singapore other than (i) to 
an institutional investor under section 304 of the Securities and Futures 
Act, Chapter 289 of Singapore (“SFA”), (ii) to a “relevant person” (which 
includes an accredited investor)  pursuant to section 305 of the SFA, and 
such distribution is in accordance with the conditions specified in section 
305 of the SFA; or (iii) otherwise pursuant to, and in accordance with the 
conditions of, any other applicable provision of the SFA. This material has 
not been reviewed by the Monetary Authority of Singapore. Australia: This 
material is provided by Morgan Stanley Investment Management (Australia) 
Pty Ltd ABN 22122040037, AFSL No. 314182 and its affiliates and does not 
constitute an offer of interests. Morgan Stanley Investment Management 
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services to Australian wholesale clients. This material will not be lodged 
with the Australian Securities and Investments Commission.  
Japan: For professional investors, this material is circulated or distributed 
solely for informational purposes. For non-professional investors, this 
material is provided in connection with Morgan Stanley Investment 
Management (Japan) Co., Ltd. (“MSIMJ”)’s business with respect to 
discretionary investment management agreements (“IMA”) and investment 
advisory agreements (“IAA”).  This does not constitute a recommendation or 
solicitation of transactions nor offers any particular financial instruments. 
Under an IMA, with respect to the management of client assets, the client 
prescribes basic management policies in advance and commissions MSIMJ 
to make all investment decisions based on an analysis of the value, etc. 
of the securities, and MSIMJ accepts such commission. The client shall 
delegate to MSIMJ the authorities necessary to make such investment 
decisions. MSIMJ exercises these delegated authorities accordingly, and the 
client shall not make individual instructions.  All investment profits and 
losses belong to the clients; principal is not guaranteed. Please consider the 
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