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HITACHI

Beyond the Pilot:
Industry’s Physical Al Progression

Introduction

Al is moving beyond knowledge work into the physical systems that underpin society, including energy, industrial, and mobility
infrastructure. For these mission-critical environments, Al must meet a higher standard: delivering outcomes that are reliable,
deterministic, explainable, and auditable. This is where we will witness Al’s true impact.

Understanding how prepared industrial organizations are for this next phase is crucial. Not just to enterprises seeking to learn
their competitive positioning as well as where they should invest. But to Hitachi, too, as the company pioneers new, disruptive
innovations that can continue to propel industrial client success.

To that end, Hitachi surveyed more than 200 decision-makers across energy, manufacturing, transportation, logistics, and
other mission-critical sectors - domains within which the century-old company is well-anchored. The research examines where
their organizations are applying Al today, the value they seek, and what it will take to scale physical Al.

The findings reveal strong momentum, but a notable gap between adoption and scale. Ninety-seven percent of respondents
use physical Al in industrial use cases to some degree, yet only 8% say their deployments have reached continuous
optimization and innovation. Operational efficiency and productivity are the leading adoption drivers, followed by cost
reduction. Yet, repeatable scale remains just out of reach.

The message is clear: industrial organizations are adopting physical Al but scaling it across complex operational environments
remains the next key challenge. This report explores where organizations stand today and the priorities that can help them turn
Al adoption into sustained operational performance with resilience to deliver long-term value.
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Industrial Al
Adoption Stage

37%

More than one-third of 97% are aware and
organizations are scaling and ) )
integrating Industrial Al while one- use Industrla}l Alin
fifth have deployed and only a few some capacity.

have reached optimization and
innovation.

1%
Awareness Exploration Pilot Projects Scaling & Integration Enterprise-Wide Continuous
Deployment Optimization &
Innovation

NOTE: Industrial Artificial Intelligence (Al) refers to the application of artificial intelligence technologies in physical,
industrial and manufacturing settings to improve efficiency, productivity, safety, and decision-making.
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HITACHI

IT and Operations teams are steering Al transformation with CIOs, CTOs, and CEOs emerging as the most influential decision-makers.

7

Information/Operation Technology

Data Analytics/
Digital Transformation

Manufacturing Production/
Operations

Supply Chain/Logistics
Engineering

Research & Development
Executive Leadership
Equipment Management
Quality Assurance

Product Distribution

Department Leading Industrial Al Adoption

35%
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Primary Stakeholders Driving Transformation

Chief Information Officer (CIO)

Chief Technology Officer (CTO)

CEO/Executive Leadership

IT Department

Operations Leadership

Chief Data & Analytics Officer

Business Unit Heads

Data Science/Al Team

External Consultants/Partners

|
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Key Findings HITACHI

Investment momentum is accelerating fueled by a focus on operational efficiency, productivity gains, and cost reduction.

Approximate Investment in Industrial Al Industrial Al Investment Drivers

(% high level of investment)
Operational Efficiency

Productivity & Increased Output

47% Cost Reduction
- Enhanced Data-Driven Decision-Making

Predictive Maintenance
Past 12 months

Competitive Advantages & Innovation

%
6 2 (o) Supply Chain Enhancements
- Quiality Assurance Efficiencies

Next 12 months Skilled Labor Shortages

Energy Optimization & Sustainability

Executive/Board Mandate
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Key Findings

Drivers of Industrial Al

Investment by Industry

. - Construction/Mining/
. Transportation/ Utilities . .
Total Manufacturing Logistics™ &E % Engineering/
oglstics nergy Architecture*

Operational Efficiency 53% 57% 74% 35% 33%4

Industries vary on why they invest in

Al. Logistics places greater emphasis Productivity & Increased Output 48% 49% 52% 35% 48%

on efficiency; Utilities on cost and

energy optimization; and Cost Reduction 39% 38% 39% 55% 36%

Construction/Mining/Engineering/

Architecture on data-driven decision Enhanced Data-Driven 30% 28% 22% 30% 45% 1
Decision-Making

support and board mandate.
Predictive maintenance 24% 24% 9% 25% 33%
ICompet'itive Advantages & 23% 22% 26% 20% 27%
nnovation
Supply Chain Enhancements 19% 19% 22% 15% 21%
Quality Assurance Efficiencies 17% 19% 13% - 18%
Skilled Labor Shortages 16% 18% 22% 15% 6%
Energy Optimization & % 10% 9% 30% 3%
Sustainability
Executive/Board Mandate 8% 7% 4% 10% 18%1

NOTES: Up and Down arrows (1T {) indicate significant difference from total at a 95% confidence interval.
Asterisk (*) indicates low base, results included to provide a directional read and should be considered qualitative in nature. Interpret results with caution.
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Skills shortages and integration challenges remain the biggest hurdles. Meanwhile, strong data infrastructure, collaboration, and ROI tracking can lead

to greater adoption.

Barriers to Industrial Al Adoption

Limited Internal Al Expertise or Skills
Integration Challenges with Existing Systems
Unclear ROI or Business Value

Lack of Clear Industrial Al Strategy
Cybersecurity or Data Privacy Concerns

Lack of High-Quality or Accessible Data

High Implementation Costs

Difficulty Scaling From Pilot to Full Deployment
Resistance to Change From Staff or Leadership
Regulatory or Compliance Constraints

Lack of Executive Sponsorship/Strategic Alignment
Lack of Incremental Funding/Investment

Vendor or Technology Limitations

11%

1%

10%

| |
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High-Quality Data/Data Infrastructure
Cross-Functional Collaboration
ROI Tracking & Continuous Improvement

Executive Sponsorship
Clear Business Objectives

Pilot-to-Scale Strategy

Change Management & Workforce
Enablement

Robust Cybersecurity & Data Governance

Scalable Architecture
Incremental Funding/Investment

Real-Time Decision Support

Factors Needed for Greater Adoption

53%
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Key Findings

Strategic Goals
Targeted Through
Industrial Al Initiatives

Al initiatives are primarily aimed at
boosting efficiency and reducing

79%
costs. Sustainability and ESG 68% hidL
(environmental, social, and
governance) compliance are lower
priorities.
53%
48%
38% G 38%
27%
21%
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23%

HITACHI

B % strategic goals targeted
% ranked top 3

19%
14% >4

8%
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Industrial Al Importance to Organization Goals, Risk of Delay,
and Competitive Pressure

Industrial Al is critical to achieving strategic goals. Delaying adoption potentially carries heightened competitive risk.

70% of organizations consider 87% of organizations 37% of organizations feel

Industrial Al very or extremely associate critical, high, or moderate extreme or high pressure from
important to their strategic goals. risk with delaying Industrial Al peers to accelerate Industrial Al
transformation. adoption.
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Key Findings

timeline at all.

HITACHI

While Al transformation is considered urgent, half of organizations do not expect full-scale Al integration for another 3 to 5 years with some having no

Urgency of Full-Scale Industrial Al Integration

Full-Scale Industrial Al Integration Timeline

Already Complete

Within 1 Year*

43%

1to 2 Years
Believe leaders in their 3to 5 Years 48%
org treat Industrial Al
transformation as
extremely/ 6-10 Years
very urgent

10 or More Years

: 13% note no established timeline**
NOTES: Up and Down arrows (1T {) indicate significant difference from total at a 95% confidence interval.
13

* Decision-makers who note they’re at Enterprise-Wide Deployment were more likely to mention within 1 year (15% 1T vs. 5% total).
** Decision makers who mention they’re deploying pilot projects were more likely to mention not having an established timeline (23%1 vs. 13% total).
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Key Findings

Biggest Talent
Gaps in Industrial
Al Initiatives

Al engineering, cybersecurity and data
governance, and domain expertise are
the most critical skill gaps threatening
successful adoption.

14

Al/Machine Learning Engineering

Cybersecurity and Data Governance

Domain Expertise

Data Science

Data Engineering

Business Analysis and Strategy Alignment

Project Management for Al Initiatives

Change Management

Cloud Infrastructure and DevOps
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Al change management strategies are top-down. Organizations lean on leadership-led initiatives while fewer peer-led strategies currently exist.

15

Change Management Strategies

Leadership-Led Initiatives

Internal Communications
Campaigns

Cross-Functional Workshops

Al Literacy Programs for
Non-Technical Staff

Formal Training Programs

Dedicated Change Management
Teams

External Coaching or Consulting
Support

Incentives or Recognition for
Adoption of Al

Peer Mentoring or Communities of
Practice
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Organizational Ethical Use Measures

55%
Employee Training in Responsible
Al

Internal Al Ethics Guidelines

External Audits or Reviews

Dedicated Ethics Committee

No Formal Process
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Less than two-fifths of organizations feel adequately resourced for Al adoption. Leadership support leads while capital, budgeting and expertise lag.

Industrial Al Adoption Resources Resources Available to Support Industrial Al

38%

Very/somewhat agree
that org has sufficient
internal resources to
support the adoption
of Industry Al
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Adoption and Scaling

Leadership Support
Cross-Functional Collaboration
Connectivity

Data Storage & Management
Investment Capital

Real-Time Data Streams
Security Tools

Change Agents

Budget for Tools & Talent
Monitoring & Maintenance Tools
Computational Power

Domain Experts
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Key Findings

Industrial Al Attitudes
(% Strongly/Somewhat Agree)

Leadership actively supports and invests in Al initiatives
Ethical considerations are part of our Al development and deployment process

Leadership support is strong. We have dedicated roles or teams focused on Al implementation

However, agreement on tools to
execute Al solutions such as
access to high-quality data, We monitor and evaluate Al performance continuously to ensure reliability
necessary skill, and integrated
systems remain inconsistent.

We provide ongoing training to upskill employees in Al and related technologies

Our Al solutions are designed to scale across multiple sites or processes

We have established governance frameworks for Al deployment and oversight
Our organization has adequate funding for industrial Al

Our organization has a clear strategy for scaling Al across industrial operations
We have experience integrating Al with existing industrial control systems

Our data infrastructure is robust enough to support large-scale Al applications
We have protocols in place to manage risks associated with Al deployment

We have access to high-quality, labeled datasets for training industrial Al models
Our team has the necessary skills to develop, deploy, and maintain Al solutions

Our systems are integrated to allow seamless data flow across departments
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Key Findings

Maintenance and
Frontline Workers
Supported by Al

Industrial Al support

for the workforce is currently
shallow. About half of
organizations provide only limited
Al support to frontline and
maintenance teams, while fully Al-
driven operations are virtually non-
existent.

HITACHI

—e— Maintenance & Repair Workers

== Frontline Workers

6%

(o)
6% 2% 1% 1%
0% 1-25% 26-50% 51-75% 76-100% Not Sure
No Al Limited Moderate Significant Fully
Involvement Al Support Al Integration Al Usage Al-Driven

NOTE: A frontline worker is an employee whose job requires direct interaction or involves hands-on duties critical to daily operations (e.g. manufacturing assembly line workers).
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Key Findings

Manufacturing
Vertical Scorecard:
Solution Deployment
and Level of Priority
If Not Deploying

Manufacturing prioritizes computer
vision inspection, automated quality
inspection, and predictive
maintenance for Al deployments.
Collaborative robots, smart CNC
(computer numerical control)
machines, and smart PPE (personal
protective equipment) are currently
lower priorities.

NOTE: Red shaded box indicates top three per column.

HITACHI

Currently at Not currently Not currently % High Priority
production Currently at proof- deployed but deployed and not (among not currently
deployment of-concept stage planned planned deployed)
Computer Vision for 43% 29% 20% 8% 40%
Inspection T
Automated Quality 38% 32% 23% 8% 37%
Inspection T T
Predictive maintenance 34% AN% 19% 7% 32%
Supply Chain Optimization  31% 39% 24% 6% 40%
Digital Twins  29%  31% 2% 4% 3%
Process Optimization 28% 45% 22% &% 2%
Computer Vision for Safety 28% 24% 33% 16% 19%
Natural L.anguage Processing 28% 36% 1% 16% 14%
& Analytics
Al-Powered Robotics  24%  28%  30% 8% 2%
Autonomous Mobile Robots 24% 27% 29% 21% 1%
Al-Driven SOC Automation 23% 28% 29% 21% 14%
Predictive Defense & 21% 38% 25% 16% 20%
Incident Response ~ ~ " T T T T
Collaborative Robots ~_* 9% 27% 29% 24% %
Behavioral Analysis _° 9% 20% 34% 21% 0%
Smart CNC Machines  ° 5% 5% 34% 26% 8%
Smart Personal Protective 1% 18% 209 2% 1%

Equipment
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Key Findings

Transportation and
Logistics Vertical
Scorecard: Solution
Deployment and
Level of Priority If
Not Deploying

Transportation and Logistics
prioritizes route optimization for Al
deployments. Supply chain risk
management and Al traffic
management systems are in the
PoC (proof of concept) stage.

HITACHI

Currently at Currently at Not currently Not currently % High Priorit
production proof-of-concept deployed but deployed and not (aomong nOtrlorl v
deployment stage planned planned currently deployed)
Route Optimization 61% 20% B3 T 7% .
Demand Forecasting 48% 26% 8 B 33%
Natura.l Language Processing & 48% 6% 9% 17% B
Analytics
Dema'nd Forecasting & Load 43% 359% 13% 9% 60%
Planning
Warehouse Automation %% 2% 8% 26% . 33%
Carg'o Trackmg & Condition 30% 399, 17% 13% 14%
Monitoring
Computer Vision for Safety 0% 3% 13% 2% RN
Al-Driven SOC Automation 30% V% 35% e 8%
Autonomous Delivery Vehicles 26% 35% 13% 26% MN%
Supply Chain Risk Management 22% 52% 13% 13% 33%
Behavioral Analysis 2% 26% 22% 30% 8%
Al Traffic Management Systems 17% 48% 13% 22% 13%
Predictive Defense & Incident 7% 26% 26% 30% 8%
Response
Fleet Predictive Maintenance ~ 13% 43% 22% 22% 0%
Al-Enhanced Drones B o 30% Ve 39% 8%
Smart Personal Protective 13% 6% 7% 43% _

Equipment

NOTE: Red shaded box indicates top three per column.
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Key Findings

Utilities and Energy
Vertical Scorecard:
Solution Deployment
and Level of Priority
If Not Deploying

Utilities and Energy prioritizes
SOC (security operations center)
automation for Al deployments.
Drone-based line inspection, grid
optimization, and smart grid
automation are lower priorities.

HITACHI

Currently at Currently at Not currently Not currently % High Priority
production proof-of-concept deployed but deployed and not (among not
deployment stage planned planned currently deployed)
Al-Driven SOC Automation 30% 35% 15% 20% 14%
Asset Health Monitoring 25% Ao 2% S 33%
Predictive Maintenance of 559 60% 59 10% 339,
Infrastructure T T T T
Drone-Based Line Inspection 25% 30% 10% 35% MN%
Computer Vision for Safety 25% 30% 40% 5% 22%
Naturgl Language Processing & 5% 45% 15% 15% 339
Analytics
Predictive Defense & Incident 5% 359 30% 10% 50%
Response T
Grid Optimization 20% 20% 25% 35% 17%
Smart Meter Analytics 20% %% 35% 0% o
Outage Detection & Response  20% 25% 30% 25% 27% o
Energy Consumption Forecasting 15% 45% 20% 20% 2%
Smart Grid Automation % % 30% 40% T
SmartMetering 5% . 35% 35% 5% ] 20%
Sm;rt Personal Protective 15% 45% 15% >59% 13%
Equipment T
Behavioral Analysis % 45% 25% % R
Al-Driven Energy Storage 10% 30% 30% 30% 8%

Management

NOTE: Red shaded box indicates top three per column.
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Key Findings HITACHI

Construction/Mining/
Engineering/Architecture

. . Currently at Currently at Not currently Not currently % High Priority
Ve rt|Cal. Scorecard . production proof-of-concept deployed but deployed and not (among not
deployment stage planned planned currently deployed)

Solution Deployment
and Level Of Pr|or|ty Natural Language Processing & 42% 36% 15% 6% 20%

. Analytics
If Not Deploying "
Al-Driven SOC Automation 42% 30% 21% 6% 33%
) o . ) Predictive maintenance 39% 36% 21% 3% 38%
Construction/Mining/Engineering/Ar
. . . . i i i o 0 o 0 -
chitecture prioritize natural language Progject Risk Forecasting 39% % v % -
processing and analytics along with Predictive Defense & Incident
SOC (security operations center) Response 39% 33% 15% 12% 56%
automation for Al deployments. o
equipment) is a lower priority. Behavioral Analysis 33% 21% 36% 9% 27%
Generative Design 30% 45% 15% 9% 25%
Supply Chain Optimization 24% 45% 24% 6% 40%
Susta|pab|l|ty & Energy Efficiency 54, 36% 30% 9% 38%
Modeling
Smart Personal Protective 18% 429 249 15% 15%

Equipment

NOTE: Red shaded box indicates top three per column.
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Key Findings

Benefits Realized
from Current Industrial
Al Deployments

86% are currently

Efficiency, productivity, and deploying Industrial Al

operational cost savings are solutions.
the top realized and most
. . R . . o,
important benefits, highlighting 61%
. . . O,
Al’s contribution to enhancing >
profitability. 52%
48%
46%
42%
39%
34%

Improved Improved Reduced Faster Decision-

Production Workforce Operational Costs Making

Efficiency Productivity
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B % Realized Benefit
% Ranked Top 3

31%
28% 28%
20%
1% F 128

Enhanced Product Reduced Increased Supply  Sustainability New Revenue
Quality Downtime Through Chain Visibility Improvements Streams or
Predictive (Energy Savings, Business Models
Maintenance Reduced
Emissions)
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While more than half of organizations report that current Industrial Al solutions met or exceeded expectations, two-fifths say they were only partially
satisfied suggesting a gap between promise and performance.

Current Industrial Al Solution Expectations Quotes About Expectations Ratings

Exceed Expectations

Far Exceeded Expectations 0% “We saw a roughly 25% cut in equipment downtime because the real time anomaly
detection flagged issues before they became problems.”

“Revenue stream is through the roof. Safety for our workers has increased
dramatically. Learning new architectural technology.”

Exceeded Expectations

Met Expectations

56% “Delivered tangible benefits aligning with our business objectives with promising ROI,

) although there's room for further optimization and scalability.”
Met Expectations J 2 l

“Al has created necessary production and workflow improvements on our
manufacturing line; however, we know there are new enhancements that Al will
provide.”

Partially Met Expectations
Partially Met Expectations

“The solutions lack full integration, consistent usage, and quality data, so the impact
is limited, and expectations are only partly met.”
Has Not Met Expectations at All

86% are currently deploying Industrial Al solutions.

2%

“We are seeing some modest signs of efficiency and tracking towards KPIs but it has
been somewhat slow to materialize in visible ways.”

Has Not Met Expectations

“We are behind in terms of Al awareness, partnerships and alliances to move agenda
forward.”
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Key Findings

Challenges
Contributing to Failure
or Underperformance

Poor data quality, legacy
constraints, insufficient data,
inadequate integration, and lack of
human knowledge are the leading
contributors to failure or
underperformance - underscoring
the need for modernization to drive
Al forward.

Poor Data Quality

Legacy System Constraints

Insufficient Data Availability

Inadequate Integration with Existing Systems

Lack of Human Knowledge on How to Drive Industrial Al Forward
Lack of Cross-Functional Collaboration

Lack of Clear Business Objectives or ROI Alignment
Lack of User Adoption

Insufficient Technical Infrastructure

Resistance from Operational Teams

Overreliance on Al Without Process Redesign
Limited Scalability Beyond Pilot Phase

Security, Privacy, or Compliance Issues

Lack of Adequate Funding/Investment

Lack of Executive Support/Sponsorship

Failure to Account for Edge Cases or Real-World Variability
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86% are currently deploying
Industrial Al solutions.
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Beyond the Pilot:
Industry’s Physical Al Progression

Methodology

The report is based on a survey evaluating the adoption and progression of Industrial Al among large enterprises across
manufacturing, transportation and logistics, energy, and other mission-critical industries. The research draws on 236
completed responses across six global markets (US/Canada, Germany, UK, Japan, and India). The majority of respondents
(74%) came from large organizations with 5,000+ employees, with 86% of the organizations reporting revenues of $100M+.
All respondents held senior roles (C-suite, VPs, and directors) and were directly involved in or responsible for Industrial Al
decisions - ensuring the findings reflect perspectives from experienced, decision-level stakeholders at the forefront of the
Industrial Al movement
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Firmographic Profile HITACHI

Business decision-makers primarily come from large firms in the manufacturing space holding non-C-suite roles; mostly in information or operation
technology roles.

Company Size Job Title Job Title
1,09%% to Director A47%
4,
employees VP, SVP, EVP 21%
ClIO/CTO 14%
Managing Director 9%
CEOQ, President, Owner 3%
CFO 1%
5,000 or more C-suite (Net °
employees Manufacturing 68% -suite (Net) 18%
Non-C-suite (Net) 77%

Company Revenue
Primary Role in Organization

2% Low

Information/ 37%
Operation Technology

Transportation & Logistics Executive Leadership 16%

Utilities & Energy 8% (l\)/lggtlaf;gt#srlng FNs e/ 13%

- — o

Construction/Mining/ = q 407, g:f: anZTyatliZ/sboglsncs -

Engineering/Architecture . . MN%
Digital Transformation

Research & Development 6%

Engineering 5%

Quality Assurance 1%
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