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Executive summary
HFS Research defines physical AI as software-led services embodied in physical systems that perceive, decide, and act in the real world, 
operate autonomously, and are delivered and monetized as productized services.
Enterprises are turning to physical AI to unlock latent value in their most critical operations, the areas where prevailing digital technologies 
have so far fallen short, not because those technologies were immature, but because they lacked the functionality and cost profile to act in the 
physical world, where operations are physical and touch many interconnected systems. The IoT and 5G boom a decade ago sensed operating 
conditions in real time but could not act on them. Physical AI closes that loop, adding autonomous action and prediction.
A study conducted in partnership with Hitachi Digital Services surveyed 105 business leaders operating in the US across mobility, industrial 
equipment, and energy and utilities to map how they are adopting physical AI, including the drivers, expected outcomes, critical use cases, 
challenges, and spend patterns. More than half of them expect their enterprises to operate at conditional autonomy or higher within two years, 
up from roughly a quarter today. This is a clear signal that adoption is moving from experiment to operational reality.

The survey uncovered five key takeaways:

Physical AI is deployed 
where legacy tech was 
lacking, with 43% of 
enterprises running 
connected fleets in 
mobility.

1

Businesses fund what 
pays back fast. Cost 
reduction tops the list 
at 28%, followed by 
productivity and talent.

2

Enterprises are taking 
a pragmatic adoption 
roadmap, as 
augmented autonomy 
becomes the norm at 
39% within 24 months.

3

A strong business 
case, not technology 
maturity, gates 
adoption. Twenty-two 
percent of enterprises 
cite high upfront cost 
as the top challenge.

4

Business leaders are 
optimistic about 
doubling physical AI 
spend, using a hybrid 
approach involving 
multiple vendors.

5
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Physical AI is deployed where legacy tech was lacking, with 43% of 
enterprises running connected fleets in mobility 1

Sample size: 105 business leaders across mobility (35), industrial equipment (35), energy and utilities (35)
Source: HFS Research, 2026

Legacy systems could sense and flag operations, but not 
reason and act. Recent advances in physical AI, including 
foundation models, edge inference, and reinforcement 
learning, address these barriers for large-scale, critical 
applications of use cases that had been underserved by 
technologies.

• Mobility: Fleet management (43%) and software-
defined vehicles (34%) act upon what legacy 
telematics could only track. Hitachi Digital Services’ 
Guided Repair, for example, holds repair sessions for 
around 11,500 Penske technicians in more than 990 
locations to identify and execute repairs.

• Industrial equipment: Predictive maintenance 
(34%) leads, with traditional monitoring only flagging 
abnormalities, while physical AI triages where the 
fault sits and times overhauls, turning detection into 
action. 

• Energy and utilities: Robotic and drone 
inspection (31%) leads in inspection, a high-risk, 
labor-intensive, and hard-to-scale application. Physical 
AI makes it feasible and safe in critical situations, 
such as the Fukushima Daiichi nuclear disaster site.

• The path forward: Enterprises should identify core 
operations set aside earlier because of a lack of 
technical feasibility or affordability, and re-examine 
them with physical AI, where latent value sits and ROI 
comes fastest.

Currently deploying Planning within 24 months Not on roadmap

Energy and utilities

31%

29%

23%

14%

6%

46%

63%

69%

60%

37%

23%

9%

9%

26%

57%

Industrial equipment

Mobility

43%
34%

26%
20%
17%

11%

46%
54%

60%
60%
63%

57%

11%
11%
14%

20%
20%

31%

Robotic and drone inspection of lines, assets, and vegetation or wildfire risk

Predictive maintenance with anomaly detection

Real-time optimization of operating parameters

Autonomous grid management and balancing

Autonomous plant start-up and shutdown procedures

Predictive maintenance with fault and anomaly detection

Embedded intelligence to optimize operating parameters

Autonomous operation and material handling on the plant floor

AI-powered quality inspection

Simulation and digital twin before physical setup

Connected fleet management and coordination
Software-defined vehicles and autonomous driving (ADAS)

Embedded intelligence for predictive maintenance in products
AI-powered quality inspection on the production line

Humanoid or robotic automation in manufacturing
Simulation and digital twin of operations before physical setup

For each physical AI use case, indicate its status in your organization.

34%

26%

23%

20%

17%

60%

46%

51%

69%

46%

29%

26%

11%

37%

6%
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Businesses fund what pays back fast: cost reduction tops the list at 
28%, followed by productivity and talent

Asset-heavy industries under pressure to improve their 
thin margins deploy physical AI where it helps the most: 
for cost reduction (28%), productivity and efficiency 
(18%), and to address talent shortages (14%). 

• Applying lessons learned from earlier deployments of 
enterprise IT systems, physical AI is applied in areas 
with tangible business impact.

• Under mobility, with rising logistics costs, a 174,000-
driver shortage in the US, and productivity capped at 
60%, physical AI offers autonomous trucks for hub-
to-hub material movement.

• Revenue-generating streams are also on the radar, 
though not in the short term. Some tractor 
manufacturers already sell autonomy as a 
subscription, and robotics suppliers offer humanoids 
as-a-service to car makers, turning upfront capex into 
recurring revenue.

• Choosing use cases that deliver ROI first then 
gradually move toward revenue generation is an 
effective approach for physical AI adoption.

Sample size: 105 business leaders across mobility (35), industrial equipment (35), energy and utilities (35)
Source: HFS Research, 2026

2%

5%

7%

7%

9%

11%

14%

18%

28%

6%

9%

8%

10%

12%

15%

17%

13%

10%

11%

11%

15%

14%

8%

6%

7%

13%

14%

Sustainability and emissions reduction

Safety improvement

Product and service innovation

Quality and consistency

New revenue stream and growth

Asset utilization and uptime

Labor shortage and workforce mitigation

Productivity and operational efficiency

Cost reduction

Rank 1 Rank 2 Rank 3

What are the primary drivers of your organization's investment in 
physical AI?

2
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Enterprises are taking a pragmatic adoption roadmap, as augmented 
autonomy becomes the norm at 39% within 24 months 3

Sample size: 105 business leaders across mobility (35), industrial equipment (35), energy and utilities (35)
Source: HFS Research, 2026

Assisted automation
Machines run fixed, pre-programmed tasks, 

humans handle exceptions

Full autonomy
Self-learning systems that generalize to 

new situations 

High autonomy
Multi-sensor fusion and self-adjusting operations

Conditional autonomy
Edge intelligence coordinates multiple devices

Augmented autonomy
Systems make local decisions on specific tasks 

32%

10%

10%

7%

41%

39%

30%

13%

11%

6%

Today In next 24 months

Where is your organization on the physical AI autonomy ladder today, and 
where do you expect to be in 24 months? The falling cost of physical AI and rising maturity of 

related technologies incentivize enterprises to progress 
toward advanced levels of autonomy on their physical AI 
adoption roadmap.

• Augmented autonomy with edge-based decisions 
for specific tasks will see the most investment among 
39% of enterprises over the next 24 months.

• Conditional autonomy with multimodal edge 
intelligence, coordinating multiple diverse devices will 
be the highest level of autonomy in the next two 
years that will see large-scale adoption for 
applications such as fleet and swarm management. 

• High and full autonomy use cases, such as Level 4 and 
5 driverless automobiles, will take more than two 
years to mature and achieve large-scale adoption, 
first for industrial applications. Factories will see 
lights-out implementations in specific areas, if not the 
entire factory.

• Enterprises must assess where they are in the 
adoption roadmap today and plan their future.
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A strong business case, not technology maturity, gates adoption, with 
high upfront cost the top challenge for 22% of enterprises 4

Sample size: 105 business leaders across mobility (35), industrial equipment (35), energy and utilities (35)
Source: HFS Research, 2026

• The top barriers are commercial first: high upfront 
costs (22%) and weak ROI (16%) lead the list. 
Enterprises are reading this correctly. Physical AI is 
capital-intensive, so the discipline is to prove a clear 
business case before scaling, not chase use cases and 
hope value follows.

• This reflects a lesson from the broader AI wave. 
Having seen pilots expand without clear payback, 
enterprises are being more selective. They are funding 
physical AI where the operational case is 
unambiguous and where value can be measured early.

• The real work is data and integration. Physical AI has 
to fuse physical and digital systems and learn from a 
new class of data, the temporal and spatial signals 
that describe how equipment behaves in the real 
world, which is costly to capture, engineer, and 
maintain. Solving that foundation, not the algorithms, 
is what turns a pilot into production.

4%

4%

7%

7%

8%

8%

11%

14%

16%

22%

8%

5%

10%

9%

11%

10%

10%

10%

15%

13%

13%

13%

7%

10%

10%

10%

9%

9%

8%

11%

 Model reliability and simulation-to-reality gaps in
real-world conditions

Sensor cost, accuracy, and durability in the field

Interoperability and lack of open standards across
vendors and devices

OT and edge cybersecurity exposure

Data limitations across spatial, temporal, and
quality dimensions

Safety, regulatory, and certification uncertainty

Talent and skills shortage (robotics, machine
learning, controls)

Integration with legacy OT and IT and brownfield
assets

Unclear ROI or weak business case

High upfront capital cost (hardware, sensors,
integration)

Rank 1 Rank 2 Rank 3

What are the biggest challenges your organization faces in adopting 
physical AI?
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Business leaders are optimistic about doubling physical AI spend, 
using a hybrid approach involving multiple vendors 5

What share of your total technology budget is allocated to physical AI today, 
and what do you expect in 24 months?

Sample size: 105 business leaders across mobility (35), industrial equipment (35), energy and utilities (35)
Source: HFS Research, 2026

• Physical AI is set to roughly double its share of the 
technology budget over the next two years, moving 
from experimentation to a funded priority.

• But enterprises are not betting the budget on one 
provider. A hybrid and best-of-breed approach is 
emerging because no single vendor can span the full 
physical AI stack, from compute and platforms to 
devices and hardware, data engineering, 
infrastructure, and applications. Buyers are keeping 
compute and applications closer, while relying more 
on partners for data engineering and infrastructure.

• The provider opportunity is not to own the whole 
stack. It is to win the layers where buyers need the 
most help, integrate cleanly around the compute and 
platform providers they have already chosen, and 
lower the entry barrier through consumption or 
outcome-based commercial models that reduce 
upfront capex pressure.

Which best describes your organization's 
approach to building its physical AI 
technology stack?

Which layers of the stack are 
you most likely to rely on 
external partners for?

10
%

15
%

26
%

29
%

46
%

55
%

Data engineering and 
management

Infrastructure (cloud, 
networks)

Sensors and edge hardware

World models and 
simulation

Applications and 
orchestration

Compute and chips
12
%

14
%

19
%

23
%

31
%

Hybrid, with no single dominant 
approach

Best-of-breed components integrated 
through ecosystem partners

Platform-centric, anchored on one 
major technology provider

OEM-led integrated stack

Internally developed and 
customized stack

31%
30%

28%

8%

3%

10%

30%

30%

17%

10%

2%

Less than 1%

1 to 5%

5 to 10%

10 to 20%

20 to 30%

More than 30%

Today In next 24 months
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The Bottom Line:

Enterprises must 
identify and adopt 
physical AI to unlock 
latent value in critical 
operations and use 
cases that could not be 
addressed before due 
to technologies that 
were not ready 
functionally or 
economically.

Enterprises should start their physical AI journey with critical operations 
where earlier digital technologies could not fully unlock value, and where 
physical AI can prove measurable ROI in the near term through cost, 
productivity, uptime, safety, or labor impact. 

Scaling will require more than robots, sensors, and edge models. It needs 
data engineering, spatial and temporal data, foundational models, IT/OT 
integration, infrastructure, and governance across physical and digital 
systems. Keep humans in the loop through the early stages; autonomy should 
scale as the foundations mature.

Business leaders must 
identify critical use 
cases that could not 
be implemented 
earlier using 
traditional 
technologies for 
physical AI 
applications

Enterprises must 
assess their readiness 
for physical AI, 
identify weak spots 
across the tech stack, 
and identify trusted 
partners for those 
layers

Scaling physical AI 
will need data 
engineering, spatial 
and temporal data, 
IT/OT integration, and 
governance at the 
intersection of 
physical and digital 
systems
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Survey demographics (1 of 2)

What is your current role? Which industry does your organization 
primarily operate in?

What is your level of involvement in physical 
AI strategy and decision-making in your 
organization?

Who is the primary decision-maker 
for physical AI investments in your 
organization?

In which country is your organization 
headquartered?

What was your annual revenue 
in 2025?

26%

20%

22%

24%

9%

Operations (factory,
supply chain, quality)

Functional head

Business Unit Head

CIO / CDO / CISO

CEO

33%

33%

33%

Energy and utilities
(transmission, grid management,

energy management)

Industrial equipment (machine
tools, HVAC, material handling,

rotating machinery)

Mobility (automotive, commercial
vehicles, off-highway,

humanoids)

5%

7%

11%

17%

18%

20%

22%

Head of Engineering

Head of Supply Chain

CEO

Head of Operations / Manufacturing

Chief AI Officer

Business Unit Head

CIO / CDO / CISO

4%

5%

5%

9%

10%

68%

UK

France

South Korea

Japan

Germany

United States

9%

12%

14%

25%

22%

13%

5%

Less than USD 500 million

USD 500 million to 1 billion

USD 1 billion to 5 billion

USD 5 billion to 25 billion

USD 25 billion to 50 billion

USD 50 billion to 100 billion

More than USD 100 billion

24%

35%

41%

I am operationally involved in
implementing physical AI

I influence physical AI
decisions and priorities

I own and drive physical AI
strategy for my business

Sample size: 105 business leaders across mobility(35), industrial equipment (35), energy & utilities( 35)
Source: HFS Research, 2026
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Survey demographics (2 of 2)

What is the approximate employee 
count of your organization?

What is your expected goal of revenue enabled 
by physical AI in a 3-to-5-year horizon, as a 
percentage of your annual revenue?

What best describes your organization’s 
current level of deployment of physical AI?

Mobility Which product lines does your business 
operate in?
Industrial equipment

Energy and Utilities

11%

28%

19%

22%

20%

Under 5,000

5,000 to 20,000

20,000 to 50,000

50,000 to 100,000

More than 100,000

3%

2%

2%

16%

31%

27%

19%

Don’t want to answer

<1%

1 to 2%

2 to 5%

5 to 10%

10 to 25%

>25%

11%

29%

34%

51%

54%

Humanoids

Industrial material
movement

Off-highway and farming
equipment

Passenger cars

Commercial vehicles
(trucks, buses)

17%

23%

40%

40%

69%

HVAC

Pumps and rotating
machinery

Machine tools

Material handling
equipment

Industrial equipment

26%

31%

37%

40%

46%

57%

Renewable energy

Smart grid services

Retail and billing

Engineering and
infrastructure services

Power generation

Transmission and distribution

16%

26%

30%

23%

5%

Scaled across multiple product
lines or sites

Limited production deployment
in specific product lines / sites

Implementing pilots / proof-of-
concepts

Exploring / conceptualization
stage

Not exploring at this point of
time

Sample size: 105 business leaders across mobility(35), industrial equipment (35), energy & utilities( 35)
Source: HFS Research, 2026
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About Hitachi Digital Services
Hitachi Digital Services, a wholly owned subsidiary of Hitachi, Ltd., is a global systems 
integrator powering mission-critical platforms with people and technology. We help 
enterprises build, integrate, and run physical and digital systems with tailored solutions in 
cloud, data, IoT, and ERP modernization, underpinned by advanced AI. By combining 
Information Technology and Operational Technology (ITxOT), we drive efficiency, 
innovation, and growth across industries. With over 110 years of Hitachi Group’s 
engineering and technology leadership, Hitachi Digital Services is powering smarter 
platforms for a safer, more sustainable future. For more information on Hitachi Digital 
Services, please visit the company’s website at www.hitachids.com.

http://www.hitachids.com/
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IDC Manufacturing Insights, and as a Six Sigma Black Belt in 
Genpact. He also served at enterprise organizations such as General 
Electric’s energy business, Hewlett-Packard, and Hindustan Motors. 
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Practice Leader 
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Akshat Tyagi is an associate practice leader at HFS Research, 
specializing in cybersecurity and emerging technologies such as 
Web3, blockchain, quantum computing, and XR.
He brings more than eight years of experience as a research analyst 
at Protiviti, Gartner, and EY, advising C-suite leaders on cybersecurity 
strategies. His work tackles critical business challenges such as 
securing AI-driven ecosystems, ensuring regulatory compliance, and 
balancing innovation with risk management. 
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www.hfsresearch.com

hfsresearch

www.horsesforsources.com

www.horsesmouthpodcast.com 

INNOVATIVE
INTREPID
BOLD

HFS Research is a leading global research and advisory firm 
helping Fortune 500 companies through IT and business 
transformation with bold insights and actionable strategies.

With an unmatched platform to reach, advise, and influence 
Global 2000 executives, we empower organizations to make 
decisive technology and service choices. Backed by fearless 
research and an impartial outside perspective, our insights 
give you the edge to stay ahead.

About HFS

http://www.hfsresearch.com/
https://www.linkedin.com/company/hfs-research/
https://www.horsesforsources.com/
http://www.horsesmouthpodcast.com/
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