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CONVERGENCE
SUCCESSES
& FAILURES:
HOW IT AND OT
TEAM UP 

Successfully breaking down the barriers between IT and OT systems
and personnel can make or break a digital transformation. This e-
handbook details how DX — especially AI implementation — can
hinge on how these two historically foreign parts of your industrial
company learn to co-exist and cooperate. 
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SMART INDUSTRY IT/OT CONVERGENCE

I T/OT CONVERGENCE Sept. 23, 2025 By Louis Columbus

IT-OT CONVERGENCE AS A DRIVER FOR
MANUFACTURING INNOVATION
↗ Read the full article online at SmartIndustry.com

As the boundaries between physical operations and digital technologies blur, the integration of IT
and OT emerges as a cornerstone of innovation and competitive edge.

W HAT YOU'LL LEARN

As manufacturers converge their IT and OT landscapes—

supported by solutions and guided by the holistic virtual

twin paradigm—they unlock a powerful array of

competitive advantages.

Manufacturing is undergoing a critical transformation.

As the boundaries between physical operations and

digital technologies blur, the integration of IT and OT

emerges as a cornerstone of innovation and competitive

edge.

“ IT-OT CONVERGENCE CONNECTS THE INTELLIGENCE OF IT SYSTEMS WITH THE
OPERATIONAL RIGOR OF OT ENVIRONMENTS, UNLOCKING NEW LEVELS OF
EFFICIENCY, SUSTAINABILITY, AND RESPONSIVENESS.

Gartner forecasts underscore the scale of this revolution: By 2025, 50% of large industrial organizations will
use digital twins, achieving 10% operational efficiency improvements.

▸

Additionally, 75% of G2000 manufacturers will implement IT-OT integration strategies to accelerate product
cycles and strengthen resilience.

▸

As manufacturers converge their IT and OT landscapes—supported by solutions and guided by the holistic
virtual twin paradigm—they unlock a powerful array of competitive advantages.

▸
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SMART INDUSTRY IT/OT CONVERGENCE — CONTINUED

C ONTINUED: IT-OT CONVERGENCE AS A DRIVER FOR MANUFACTURING INNOVATION

THE STRATEGIC BENEFITS OF IT/OT INTEGRATION

Predictive maintenance powered by integrated IT-OT

platforms reduces unplanned downtime by 40%.

Automation of repetitive tasks leads to 15% to 20% cost

savings across operations. Unified dashboards provide

actionable insights to identify and resolve bottlenecks

immediately. Advanced monitoring systems ensure

energy use aligns with production needs.

Integration with edge computing enables rapid

adaptation to market changes. Machine learning models

reduce supply chain inefficiencies. IT-OT collaboration

supports net-zero factories through energy optimization.

Virtual twins model energy flows, highlight inefficiencies,

and inform sustainable strategies. Integrated QMS

supported by real-time data catches defects early, and

IT-OT integration aligns processes with regulatory

standards.

AR tools powered by IT-OT integration enable faster

training and troubleshooting. Collaborative platforms

break down silos, improving communication and

knowledge sharing. Cyber-physical systems strengthen

security across IT and OT layers. Real-time monitoring

and redundancy measures reduce risks from supply

chain disruptions.

CHALLENGES ON THE ROAD TO CONVERGENCE

Despite the transformative potential of IT-OT integration,

many manufacturers encounter formidable hurdles.

Cybersecurity threats, outdated systems, cultural

divides, and skill shortages can significantly delay or

derail progress. According to recent industry analyses,

nearly 60% of organizations cite cybersecurity and legacy

technologies as top barriers to digital transformation,

while more than half struggle with cultural misalignment

and workforce readiness.

Over 23% of OT environments experienced cyberattacks

in 2023, underscoring the urgent need for robust

safeguards. With 55% of organizations still managing IT

and OT separately, bridging the cultural gap remains a

critical priority. The demand for hybrid skill sets—

combining domain expertise, analytics, and IoT

capabilities—continues to outpace supply.

A COMPETITIVE IMPERATIVE

The convergence of information technology and

operational technology marks a pivotal shift in

manufacturing. As the virtual twin concept

demonstrates, the potential now extends beyond the

traditional digital twin: it's about transforming data into

actionable intelligence that continuously guides

operations. Those who embrace this integration will lead

to efficiency, sustainability, and resilience. Those who do

not, as Gartner warns, risk competitive irrelevance in a

rapidly evolving landscape.

READ THE FULL ARTICLE

smartindustry.com
↗ View Online
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SMART INDUSTRY DIGITAL TRANSFORMATION

D IGITAL TRANSFORMATION Dec. 16, 2025 By Adam Schindewolf

THE STRATEGIC IMPORTANCE OF INDUSTRIAL DATA
FABRICS
↗ Read the full article online at SmartIndustry.com

While cloud outages represent one scenario to be prepared for, effective data fabrics are designed
for resilience across a range of scenarios.

W HAT YOU'LL LEARN

Recent outages have disrupted cloud services across a

wide range of industries. From streaming services to

smart water filters, each incident is an eye-opening

demonstration of just how pervasive cloud services have

become.

For businesses that rely on cloud-hosted applications,

the impact is immediate: Dashboards become

inaccessible, analytics pipelines stall, and data flow is

interrupted. But for many industrial companies using a

modern data infrastructure with an industrial data

fabric, disruption does not need to result in data loss or

operational downtime. A lot can be learned from the

role of industrial data fabrics in supporting operational

resiliency when it's needed most.

“ AN INDUSTRIAL DATA FABRIC IS A UNIFIED ARCHITECTURE THAT CONNECTS AND
CONTEXTUALIZES DATA FROM ACROSS OT AND IT SYSTEMS.

For many industrial companies using a modern data infrastructure with an industrial data fabric, disruption
does not need to result in data loss or operational downtime.

▸

Industrial data fabrics must be able to maintain operations when cloud connectivity is interrupted.▸

Modern data fabrics are purpose-built to operate in environments where network reliability cannot be
assumed.

▸
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SMART INDUSTRY DIGITAL TRANSFORMATION — CONTINUED

C ONTINUED: THE STRATEGIC IMPORTANCE OF INDUSTRIAL DATA FABRICS

RESILIENCE AT THE EDGE: STORE-AND-FORWARD IN ACTION

Industrial data fabrics must be able to maintain

operations when cloud connectivity is interrupted. While

many platforms claim hybrid capabilities, few offer true

edge resilience. Some rely heavily on cloud

infrastructure for processing and orchestration, which

can leave them exposed during outages.

A modern industrial data fabric includes distributed data

collectors deployed on-premise or at the edge. These

collectors acquire data directly from industrial sources

like OPC servers, PLCs, and historians. When upstream

systems become unavailable, they buffer data locally

with each data point timestamped and queued for

delivery. This is made possible by tightly integrated

store-and-forward (SaF) logic. The system retains data

during transmission failures and forwards it in correct

chronological order once connectivity resumes.

This ensures that no gaps appear in the historical record,

which is critical for time-series data used in compliance

reporting, performance analysis, and root cause

investigations. Losing access to this data can lead to

gaps in historical data records, compromised data

integrity, operational blind spots, delayed decisions, and

regulatory risk.

DECOUPLED SYSTEM DESIGN

Some industrial data fabrics support hybrid

deployments, where local components manage data

acquisition and processing on-site, while centralized

systems—often cloud-hosted—handle analytics,

reporting, and long-term storage. To maintain true data

continuity, it's important for industry to identify data

fabrics that are well-suited to be deployed in this hybrid

model, where local components can operate

autonomously during upstream disruptions.

This allows use cases such as MES integration,

calculations, and logic execution to continue without

interruption, even when connectivity to cloud services is

unavailable. This design reflects the operational realities

of industrial environments. Systems must be able to

function independently of centralized infrastructure,

especially in remote or bandwidth-constrained locations.

PREPARED FOR MORE THAN JUST OUTAGES

Effective industrial data fabrics are designed for

resilience across a range of scenarios: network

instability, cybersecurity threats, and operational

diagnostics. Secure data flows and authentication

mechanisms are crucial in helping to protect against

unauthorized access and tampering. Data must be

encrypted both in motion and at rest, and cybersecurity

threat surfaces must be limited by minimizing the

number of ports through which data flows.

Cloud platforms offer scalability and flexibility, but they

are not immune to failure. Industrial data fabrics provide

a layer of protection for critical infrastructure next time

an organization's resiliency is threatened—ensuring that

data is always collected, always protected, and always

ready for use regardless of what happens upstream.

READ THE FULL ARTICLE

smartindustry.com
↗ View Online
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SMART INDUSTRY ARTIFICIAL INTELLIGENCE · OT SECURITY

A I · OT CYBERSECURITY March 12, 2026 By Denrich Sananda

WHERE AI BELONGS IN OT AND WHY SECURE
INTEGRATION MATTERS MORE THAN SPEED
↗ Read the full article online at SmartIndustry.com

Deploying AI in OT environments requires governance, assurance and risk management before
models are introduced into production systems.

W HAT YOU'LL LEARN

Manufacturers are exploring artificial intelligence to find

ways to improve operational decision-making, optimize

processes, and predict equipment failures. The potential

benefits aren't hard to see: In theory, this leads to

improved efficiency, fewer unplanned outages, and

tighter control of product quality.

But recent joint guidance from the National Security

Agency and the Cybersecurity and Infrastructure

Security Agency highlights that it is imperative that all

integrations are handled with the utmost care. To quote

CISA's acting director, Madhu Gottumukkala, "OT

systems are the backbone of our nation's critical

infrastructure, and integrating AI into these

environments demands a thoughtful, risk-informed

approach."

“ AI INTRODUCES NOVEL FAILURE MODES. DATA INTEGRITY PROBLEMS CAN QUICKLY
ERODE TRUST AND EFFECTIVENESS IN AN AI-POWERED SYSTEM.

If used, AI must be put to work strengthening essential services. It cannot be an avenue for compromise of
systems.

▸

The digitalization process of OT equipment is still ongoing, and many legacy systems remain in operation.▸

The training data of AI is inherently historical. It reflects past operating conditions. When those conditions
change, model performance can degrade.

▸
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SMART INDUSTRY AI IN OT — CONTINUED

C ONTINUED: WHERE AI BELONGS IN OT AND WHY SECURE INTEGRATION MATTERS MORE THAN SPEED

A DIFFERENT RISK LANDSCAPE

AI introduces novel failure modes. Data integrity

problems can quickly erode trust and effectiveness in an

AI-powered system, models can drift, and the decision

logic of AI systems can be quite opaque. Couple these

failure modes with a wider attack surface and the

possibility for hackers to introduce adversarial inputs

designed to mislead or poison AI models, and the

danger comes into sharp focus.

OT environments also operate under unique constraints.

Equipment lifecycles are long, upgrade windows are

limited, and downtime carries direct operational costs.

The digitalization process of OT equipment is still

ongoing, and many legacy systems remain in operation.

AI systems developed in isolated testing environments

may behave very differently once connected to live

production data. The training data of AI is inherently

historical—it reflects past operating conditions. When

those conditions change, model performance can

degrade. If operators treat AI outputs as authoritative

without understanding their limits, they build fragility

into what should be a robust control system.

WHERE AI BELONGS IN OT

AI's role within OT architecture determines its

operational risk. Advisory systems put the human in the

loop, allowing clear oversight and preserving operational

authority. Autonomous systems introduce a direct

dependency between model behavior and plant

operations. An AI system that recommends maintenance

schedules adds very little operational risk. A system that

integrates directly with OT hardware and adjusts

production parameters or influences safety-related

controls requires much stricter governance.

MAINTAINING TRUST IN MODEL PERFORMANCE

AI models degrade when operating conditions diverge

from the data used during training. Manufacturers must

establish structured processes for monitoring model

performance and identifying drift early. These include

setting clear thresholds for model retraining, validating

predictions against real-world outcomes, and auditing

records of model behaviour over time. Without these

controls, a model may gradually become unreliable

without its operators even being aware.

AI can, handled with care, deliver measurable value in

manufacturing environments. Predictive maintenance,

quality analysis and process optimization all benefit

from advanced analytics. Deployment should be aligned

with safety engineering practices, cybersecurity controls

and operational governance. The NSA and CISA guidance

reflects the reality that as soon as AI is deployed in an OT

environment, it becomes operational technology in

itself.

READ THE FULL ARTICLE

smartindustry.com
↗ View Online
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SMART INDUSTRY IT/OT CONVERGENCE · LEADERSHIP

I T/OT CONVERGENCE May 11, 2026 By Dirk Sweigart

WHY IT/OT INITIATIVES FAIL WHEN EXECUTIVE
ENGAGEMENT STOPS AT SPONSORSHIP
↗ Read the full article online at SmartIndustry.com

C-suite involvement tends to peak during the planning phase and drops off during execution, when
responsibility usually shifts to technical teams. But without consistent oversight throughout from
the top level, problems will inevitably surface.

K EY HIGHLIGHTS

Today, IT and OT initiatives are a top priority for many

manufacturers. Whether the goal is improving visibility,

strengthening cybersecurity, or connecting plant

operations to the enterprise, these initiatives often start

with strong executive sponsorship, yet they frequently

end up failing to deliver sustained results.

The crux of the issue isn't usually about the technology

that is selected, however. More often, it's what happens

after the initiative is approved at the C-suite level and

implementation begins. Typically, executives champion

IT-OT initiatives early by securing budget, aligning

stakeholders, and setting the direction. But once

implementation begins, that engagement often fades.

This is problematic because without sustained

leadership involvement, even well-designed IT-OT

initiatives can stall, fragment, or fall short of

expectations.

The issue isn't usually about the technology that is selected. More often, it's what happens after the
initiative is approved at the C-suite level and implementation begins.

▸

A core challenge fueling this is that many manufacturing organizations continue to treat IT and OT as
distinct domains.

▸

Network infrastructure, cybersecurity, data management, and system support often sit in the overlap
between IT and OT.

▸

9

https://www.smartindustry.com/benefits-of-transformation/it-ot-convergence/article/55374953/why-it-ot-initiatives-fail-when-executive-engagement-stops-at-sponsorship
https://www.smartindustry.com/benefits-of-transformation/it-ot-convergence/article/55374953/why-it-ot-initiatives-fail-when-executive-engagement-stops-at-sponsorship
https://www.smartindustry.com/benefits-of-transformation/it-ot-convergence/article/55374953/why-it-ot-initiatives-fail-when-executive-engagement-stops-at-sponsorship
https://www.smartindustry.com/benefits-of-transformation/it-ot-convergence/article/55374953/why-it-ot-initiatives-fail-when-executive-engagement-stops-at-sponsorship
https://www.smartindustry.com/benefits-of-transformation/it-ot-convergence/article/55374953/why-it-ot-initiatives-fail-when-executive-engagement-stops-at-sponsorship


SMART INDUSTRY LEADERSHIP & GOVERNANCE — CONTINUED

C ONTINUED: WHY IT/OT INITIATIVES FAIL WHEN EXECUTIVE ENGAGEMENT STOPS AT SPONSORSHIP

SHIFTING FROM SPONSORSHIP TO SUSTAINED LEADERSHIP

To close this gap, organizations need to rethink what

executive engagement looks like in IT/OT initiatives.

While executive sponsorship secures funding and sets

direction, sustained leadership is what ensures results.

This requires executives to stay actively involved in

shaping how teams align, operate, and deliver value long

after a project is approved.

Establish clear ownership and governance. One of the

most common breakdowns in IT/OT initiatives is

ambiguity around who owns what. Network

infrastructure, cybersecurity, data management, and

system support often sit in the overlap between IT and

OT, creating gaps where responsibilities are unclear or

inconsistently executed.

Reinforce an initiative's "why." While executives often

articulate why a project is happening at the start of an

initiative, that message doesn't always reach the people

responsible for execution. Operators, engineers, and

maintenance teams may experience changes as new

requirements without understanding the broader

purpose behind them. To avoid this, executives must

continuously reinforce the "why" behind a project at

every level.

Align teams around shared outcomes. Executives must

define shared outcomes from the onset of a project that

reflect the needs of the business as a whole—

measurable goals like improved reliability, reduced

downtime, stronger cybersecurity posture, or better

production visibility. Leadership must reinforce these

shared outcomes consistently through KPIs, decision-

making frameworks, and cross-functional

communication.

Invest in people and capabilities. Many IT/OT initiatives

rely heavily on a small number of experienced

individuals who understand both environments.

Executives must invest in their workforce by prioritizing

cross-training and building capabilities that extend

beyond individual expertise.

Standardize processes across the organization. In

many manufacturing environments, critical processes

such as patching, backup and recovery, access control,

and change management evolve organically.

Overcoming this requires standardization coming from

the top down.

Stay engaged beyond project completion. Too often,

project success is defined by system deployment rather

than business impact. IT/OT initiatives only deliver value

when they are fully adopted, properly maintained, and

continuously improved. When leadership disengages too

early, initiatives lose momentum. When leadership stays

involved, initiatives are more likely to become

embedded in how the organization operates.

READ THE FULL ARTICLE

smartindustry.com
↗ View Online
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SMART INDUSTRY ARTIFICIAL INTELLIGENCE · COMPETITIVENESS

A RTIFICIAL INTELLIGENCE May 20, 2026 By Marco Stefanini

INTEGRATING IT, OT, AND AI FOR REAL-WORLD
COMPETITIVENESS
↗ Read the full article online at SmartIndustry.com

AI becomes real when it is embedded in daily operations, close to the process, improving decisions
where performance is actually created.

W HAT YOU'LL LEARN

At Hannover Messe 2026, during a session on "AI and

Industrial Energy," and in conversations throughout the

event, one message became unmistakably clear:

industrial competitiveness is entering a new phase. It will

be defined by how effectively companies connect IT, OT,

and artificial intelligence to generate measurable value

inside operations.

Across energy-intensive sectors and advanced

manufacturing, opportunity is no longer theoretical. It is

immediate, quantifiable, and already reshaping how

leading plants operate. What is changing is not ambition.

What is changing is the standard. Results must show up

in stability, throughput, quality, and energy performance.

“ AI BECOMES REAL WHEN IT IS EMBEDDED IN DAILY OPERATIONS, CLOSE TO THE
PROCESS, IMPROVING DECISIONS WHERE PERFORMANCE IS ACTUALLY CREATED.

The biggest gains with AI do not come from buying new machines. They come from extracting more
performance from what plants already have.

▸

When AI is integrated into process control, it can optimize consumption in real time, adapting to changing
conditions faster than manual approaches can.

▸

Modernization does not mean rip and replace. It means connecting operational systems to digital
intelligence.

▸

11

https://www.smartindustry.com/artificial-intelligence/article/55378460/integrating-it-ot-and-ai-for-real-world-competitiveness
https://www.smartindustry.com/artificial-intelligence/article/55378460/integrating-it-ot-and-ai-for-real-world-competitiveness
https://www.smartindustry.com/artificial-intelligence/article/55378460/integrating-it-ot-and-ai-for-real-world-competitiveness
https://www.smartindustry.com/artificial-intelligence/article/55378460/integrating-it-ot-and-ai-for-real-world-competitiveness
https://www.smartindustry.com/artificial-intelligence/article/55378460/integrating-it-ot-and-ai-for-real-world-competitiveness


SMART INDUSTRY IT, OT & AI — CONTINUED

C ONTINUED: INTEGRATING IT, OT, AND AI FOR REAL-WORLD COMPETITIVENESS

ENERGY EFFICIENCY IS NOT AN ASSET CHALLENGE. IT'S A

DATA CHALLENGE

That is why energy efficiency has become a defining

battleground. Not because industry lacks equipment,

but because it often lacks operational intelligence.

Recent research highlighted the startling reality that the

industrial sector leaves approximately 17% of potential

energy efficiency untapped. This loss isn't due to a lack

of physical assets or machinery; it's due to a lack of

operational intelligence—a data challenge.

When AI is integrated into process control, it can

optimize consumption in real time, adapting to changing

conditions faster than manual approaches can. That is

where competitiveness becomes tangible: through less

waste, more stability, better output, and stronger

resilience. There is plenty of noise around artificial

intelligence. In industry, noise does not matter. Value

must be measurable. AI becomes real when it is

embedded in daily operations, close to the process,

improving decisions where performance is actually

created.

What remains expectation rather than reality are generic

initiatives that sit on top of operations as disconnected

digital layers. AI cannot be a side project; it must become

part of how the plant runs. This is where many

organizations struggle. Scaling AI is not primarily a

technology problem. It's an integration problem. Most

legacy OT environments were not designed for real-time

data integration or autonomous optimization.

Modernization is essential, but modernization does not

mean rip and replace. It means connecting operational

systems to digital intelligence, step by step, with clear

ownership and clear KPI targets.

THE TRIPLE THREAT OF IT, OT, AND AI

True value emerges when IT, OT, and AI work in unison.

IT brings architecture, cybersecurity, governance, and

scalability. OT brings process truth, control, and

operational constraints, while AI brings optimization,

prediction, prescription and decision support in real

time. When these layers operate together, technology

stops being an experiment and becomes part of the

plant's operating culture.

Many artificial intelligence projects fail for one reason:

they never leave pilot mode. Scaling happens when AI is

tied to operational KPIs and has clear ownership inside

the plant—not in a disconnected innovation lab, not as a

proof of concept without accountability, but inside

operations, with responsibility, governance, and

measurable targets. Industry's future belongs to

companies that stop treating technology as an isolated

initiative and start embedding it into the fabric of

operations. Competitiveness will not be won by who

talks most about artificial intelligence. It will be won by

who integrates IT, OT, and AI to deliver performance,

every day.

READ THE FULL ARTICLE

smartindustry.com
↗ View Online

12

https://www.smartindustry.com/artificial-intelligence/article/55378460/integrating-it-ot-and-ai-for-real-world-competitiveness
https://www.smartindustry.com/artificial-intelligence/article/55378460/integrating-it-ot-and-ai-for-real-world-competitiveness


SMART INDUSTRY ABOUT & CONTACT

A B O U T  T H I S  P U B L I C A T I O N

ABOUT SMART INDUSTRY
Smart Industry is a business-to-business brand dedicated to delivering the most relevant
and actionable news, analysis, and technical guidance for professionals navigating the
intersection of Information Technology and Operational Technology in industrial
manufacturing environments. Published by Endeavor Business Media — headquartered in
Nashville, Tennessee — Smart Industry serves plant engineers, IT/OT professionals,
automation specialists, and C-suite leaders responsible for digital transformation and
Industry 4.0 initiatives across discrete and process manufacturing sectors. 

E DITORIAL

Smart Industry Editorial Team

For story ideas, article submissions, and editorial
inquiries related to industrial digital
transformation, IT/OT convergence, AI,
automation, IIoT, and cybersecurity. 

smartindustry.com/contact-us

A DVERTISING & SPONSORSHIP

Endeavor B2B Manufacturing Group

For advertising opportunities, sponsored content,
webinar partnerships, and event sponsorships
within the Smart Industry brand. 

manufacturing.endeavorb2b.com/smart-industry

N EWSLETTERS & MEMBERSHIP

Stay Current on IT/OT Intelligence

Subscribe to Smart Industry newsletters for
weekly updates on digital transformation, AI,
automation, and cybersecurity in manufacturing. 

smartindustry.com/newsletters

C ONTENT RESOURCES

Webinars, White Papers & Podcasts

Access the Smart Industry resource library: on-
demand webinars, technical white papers, the 
Great Question podcast, and the Crystal Ball
Series. 

smartindustry.com/webinars

LINKEDIN TWITTER / X FACEBOOK YOUTUBE ABOUT US

© 2026 Endeavor Business Media, LLC. All rights reserved. Smart Industry is a registered trademark of Endeavor

Business Media.

Article content in this e-handbook originally published on SmartIndustry.com. All article URLs provided link to the

original online versions.

Produced with support from the Endeavor B2B manufacturing editorial and publishing teams. 

13

https://www.smartindustry.com/contact-us
https://manufacturing.endeavorb2b.com/smart-industry/
https://www.smartindustry.com/newsletters
https://www.smartindustry.com/webinars
https://www.linkedin.com/company/6589692
https://www.linkedin.com/company/6589692
http://twitter.com/SmartIndustryUS
http://twitter.com/SmartIndustryUS
http://www.facebook.com/pages/Smart-Industry/812743562101378
http://www.facebook.com/pages/Smart-Industry/812743562101378
https://www.youtube.com/@SmartIndustryTV-lm7ef
https://www.youtube.com/@SmartIndustryTV-lm7ef
https://www.smartindustry.com/about-us
https://www.smartindustry.com/about-us

