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Introduction 
In the era of digitalization, intelligent industry is 
experiencing an unprecedented transformation. 

The convergence of Information Technologies (IT), 
Operational Technologies (OT), and the Industrial 
Internet of Things (IIoT) is redefining the landscape of 
the intelligent industry. 

This convergence is not merely the sum of its parts, 
but a synergy that is unlocking new possibilities and 
opportunities for businesses. 

The integration of IT, OT, and IIoT allows companies 
to acquire a unified view of their operations, which 
facilitates data-based decision-making and improves 
operational efficiency. 

However, this transformation does not stop here. 
The adoption of emerging technologies such as cloud 
and Artificial Intelligence (AI) is further accelerating 

this revolution, enabling companies to analyze large 
volumes of data in real time and obtain valuable 
insights that can lead to significant improvements in 
productivity and efficiency.

This document will explore in depth the IT-OT-IIoT 
convergence in the intelligent industry sector and the 
role that IoT, cloud, and AI play in its implementation. 
Through this journey, we will discover how this 
convergence is transforming the industry, the benefits 
it brings to businesses, and the challenges that must 
be overcome for successful implementation. We will 
also examine how the integration of cloud and AI can 
further enhance the benefits of IT-OT-IIoT convergence 
and how it can contribute to sustainability.
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The convergence of Information 
Technologies (IT), Operational Technologies 
(OT), and the Industrial Internet of 
Things (IIoT) is a concept that refers to 
the integration of three distinct (but 
interrelated) technological domains that are 
transforming the intelligent industry.

•  Information Technologies (IT) refers 
to the infrastructure and components 
used to create, process, store, 
transmit, and retrieve information. 
This includes hardware and 
software systems, communication 
networks, and databases. In the 
industrial context, IT is used to 
manage business information, like 
financial data, human resources, and 
customer relationships.

• Operational Technologies (OT) refer 
to the systems and devices used 
to control and monitor physical 
processes in industry. This includes 
industrial control systems, like 
Supervisory Control and Data 
Acquisition (SCADA) systems and 
Distributed Control Systems (DCS), 
as well as sensors and actuators 
that directly monitor and control 
physical processes.

• The Industrial Internet of Things (IIoT) 
is an extension of the Internet of 
Things (IoT) concept, but specifically 
oriented towards the industry. IIoT 
refers to the network of physical 
devices, vehicles, buildings, and other 
objects embedded with sensors, 
software, networks, and electronics 
that allow them to collect and share 
data. In the industrial context, IIoT is 
used to connect machines and devices 
on the production floor, allowing real-
time data collection and data-driven 
decision-making.

The convergence of IT, OT, and IIoT involves 
integrating these three domains into a 
unified system that allows companies to 
monitor and control their operations more 
efficiently and effectively. This convergence 
is driven by digitalization and the need for 
businesses to be more agile, flexible, and 
efficient in an increasingly competitive world.

What is IT/OT/IIoT 
Convergence?
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Benefits and Use 
Cases of IT-OT-IIoT 
Convergence
The convergence of IT, OT, and IIoT offers a 
series of significant benefits to businesses in the 
intelligent industry. Here are some examples, 
along with relevant use cases:

The IT-OT-IIoT convergence 
provides a complete and real-
time view of all operations, from 
the supply chain to production 
and distribution. This integrated 
visibility results in a deep 
understanding of business 
processes, enabling informed 
decision-making and the ability to 
respond with agility to changing 
market dynamics.

Process optimization, driven 
by real-time data collection 
and analysis, allows for the 
identification and elimination 
of bottlenecks. Automation of 
repetitive tasks and improved 
efficiency in resource allocation 
contribute directly to overall 
operational efficiency.

Productivity can be enhanced 
thanks to improved operational 
efficiency and reduced downtime. 
Predictive maintenance, for 
example, can decrease downtime 
by predicting failures before they 
occur.

Use case: Real-Time Control Tower

The implementation of a real time 
‘Control Tower’ allows complete 
visualization of all operations. This 
facilitates active supervision, early 
detection of problems, and the ability 
to make informed decisions quickly 
and effectively.

Use case: Production Optimization 

For example, in production 
optimization, IIoT sensors can 
continuously monitor machines and 
production processes, sending the 
data to the cloud for analysis. This 
enables companies to optimize their 
production operations in real-time, 
improving efficiency and reducing 
costs.

Use Case: Predictive Maintenance 

IIoT sensors continuously monitor 
machinery and send the data to the 
cloud for analysis. AI can then identify 
patterns and predict failures before 
they occur, allowing companies to 
perform preventative maintenance, 
avoid costly downtime, and extend 
the lifespan of equipment.

360° Visibility Improved Operational 
Efficiency

Increased Productivity
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Product quality benefits directly 
from convergence, as real-time 
visibility allows early detection of 
deviations in production processes. 
Data collected by IIoT sensors 
and advanced analytics enable 
continuous monitoring and quality 
control, ensuring consistent end 
products that meet the highest 
standards, thereby ensuring 
customer satisfaction and brand 
reputation.

The IT-OT-IIoT convergence 
significantly supports sustainability. 
Monitoring and optimizing energy 
use, waste management, and 
supply chain optimization are 
just a few examples. By reducing 
environmental impact, companies 
not only meet social responsibility 
expectations, but also save costs in 
the long term.

The IT-OT-IIoT convergence 
enhances the operator experience 
by providing advanced tools for 
process monitoring and control. 
Operators have access to real-time 
information, intuitive interfaces, 
and systems that facilitate 
decision-making. Moreover, with 
the aid of AI and machine learning, 
operators can focus on higher-value 
tasks while routine tasks can be 
automated. This not only increases 
operational efficiency, but also 
improves employee satisfaction 
and engagement.

Use Case: Quality Control 

IIoT sensors can continuously monitor 
production processes, detecting 
any anomalies in real-time. This 
allows companies to take corrective 
measures immediately, ensuring 
product quality and reducing waste.

Use Case: Energy Efficiency 

IIoT sensors can monitor the energy 
consumption of machines and 
production processes, allowing 
companies to optimize their energy 
use, identify areas of waste, and 
reduce their carbon footprint.

Use Case: Supply Chain Optimization

The IT-OT-IIoT convergence optimizes 
the supply chain by providing 
complete visibility from production 
to delivery. The ability to anticipate 
demand, adjust production 
accordingly, and coordinate logistics 
efficiently contributes to an agile and 
cost-effective supply chain. This not 
only improves efficiency, but also 
allows operators to focus on more 
strategic tasks.

Improved Product Quality Enhanced Sustainability Improved Operator Experience
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Challenges to 
Overcome in 
IT-OT-IIoT 
Convergence

The IT-OT-IIoT convergence is not without significant 
challenges. Two key obstacles that companies must 
comprehensively address are end-to-end security and  
change management in its cultural, technological,  
and process dimensions. Overcoming these challenges 
is essential to ensure a successful and sustainable 
implementation of IT-OT-IIoT convergence.

Security in IT-OT-IIoT convergence must be addressed 
as an absolute priority. By connecting devices, IT and OT 
systems, and business processes in an integrated ecosystem, 
the potential attack surface expands exponentially. 
Comprehensive protection, from the lowest level of IIoT 
sensors to the most advanced IT systems, is crucial to prevent 
vulnerabilities and cyber threats.

End-to-End Security involves the implementation of 
preventive and corrective measures at all points in the 
convergent network. This includes robust encryption, 
multi-factor authentication, continuous monitoring, 
and the application of security patches in real-time. The 
incorporation of security platforms specific to the intelligent 
industry, designed to address the unique risks of IT-OT-IIoT 
convergence, becomes vital.

Furthermore, awareness and training in security must be an 
integral part of corporate culture. Ongoing education about 
current threats and best security practices ensures that 
employees are equipped to identify and mitigate risks.

End-to-End Security: An Unbreakable Imperative 
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The IT-OT-IIoT convergence involves a profound 
transformation in the way companies operate and 
make decisions. However, this transformation is not 
only about technology; it also involves cultural and 
process changes. Therefore, change management is 
critical to success.

1. Cultural Change: The existing corporate culture 
can represent a significant obstacle. Resistance 
to change, fear of adopting new technologies, 
and a lack of understanding of potential benefits 
can slow down the acceptance of convergence. 
Thus, creating a culture that values innovation, 
adaptability, and collaboration is essential; 
and transparent communication and active 
participation by business leaders to promote a 
positive cultural change are imperative.

2. Technological Change: The adoption of new 
technologies and the integration of systems can 
generate resistance among teams that are used 
to operating independently. Adequate training 

and a demonstration of the tangible benefits of 
convergence will help overcome technological 
resistance. Therefore, creating multidisciplinary 
teams that foster collaboration between IT and 
OT departments is essential.

3. Process Change: The convergence project 
impacts existing business processes, from the 
supply chain to asset management. Redefining 
and optimizing these processes to fully leverage 
the convergence is a critical challenge. Identifying 
key processes for convergence, detailed planning, 
and gradual implementation will facilitate the 
transition. Change management must be a 
continuous process, adapting as the convergence 
unfolds and evolves. Involving employees in the 
decision-making process, providing ongoing 
training, and celebrating successes along the way 
are effective strategies to mitigate resistance and 
foster the acceptance of this transformation.

Change Management: Navigating the Waters of Transformation 
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Assess:

The initial Assess phase of the 
ABSR methodology involves 
a thorough assessment 
of the current needs and 
capabilities of the enterprise. 
This stage includes an 
audit of existing IT and 
OT systems, identifying 
areas for improvement and 
potential IIoT integrations. 
To fully understand business 
goals and improvement 
opportunities, active 
stakeholder participation - 
from business leaders to IT 
and OT teams - is crucial.

Scale:

The Scale phase 
involves extending the 
implementation to a larger 
scale. This may involve 
integrating more IIoT 
devices, expanding to more 
areas of the company, or 
implementing more use 
cases. During this phase, it 
is important to ensure that 
the IT and OT infrastructure 
can support the increased 
scale and maintain security 
and performance levels.

The agile methodology 
continues to be a key 
component in this phase, as 
teams can quickly adapt to 
changes and refinements 
based on continuous 
feedback. The flexibility to 
adjust the scaling strategy 
according to emerging 
needs ensures that the 
convergence evolves in 
alignment with constantly 
changing business 
objectives. 

Build:

The Build phase involves the 
implementation of prioritized 
use cases, based on their 
impact and potential benefit 
in a production environment. 
This should be done iteratively, 
starting with a proof of value 
(PoV) or proof of concept 
(PoC), a pilot deployment on a 
small scale, and then gradual 
expansion as results are 
validated. 

During this phase, close 
collaboration between IT 
and OT teams is essential. 
System interoperability, 
IIoT device configuration, 
and the integration of 
cloud and AI platforms are 
carried out iteratively. The 
agile methodology can be 
particularly useful in this phase, 
as it allows companies to 
quickly adapt to changes and 
continuously improve through 
fast feedback cycles.

Successfully Deploying 
IT-OT-IIoT 
Convergence in the 
Intelligent Industry:  
An Agile and Iterative 
Methodology

To ensure the successful deployment of IT-OT-IIoT convergence, it is imperative to adopt 
an agile and iterative deployment methodology centered on tangible results, known as 
‘Assess, Build, Scale, and Run’ (ABSR).
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Run:

The Run phase of operation, support, and maintenance marks 
the transition from deployment to a continuous operational 
state. Here, the IT-OT-IIoT convergence is fully integrated into 
the daily operations of the company. The ‘Run’ phase addresses 
the following:

Operation:

• Continuous monitoring of systems and processes.
• Ensuring availability and optimal performance of 

the platform.
Support and Maintenance:

• Quick resolution of problems and errors.
• Regular updating and patching of systems.
• Ensuring ongoing compatibility between IT and 

OT systems.
FinOps (Financial Operations):

• Efficient management of costs associated 
with convergence.

• Continuous optimization of cloud and 
hardware resources.

Continuous Innovation:

• Identification and prioritization of new use 
case opportunities.

• Iterative implementation of new functionalities and 
emerging technologies.

Adopting the ABSR 
methodology with an agile 
and iterative perspective 
not only ensures a successful 
deployment of IT-OT-IIoT 
convergence, but also lays the 
foundation for sustainable 
operation and continuous 
innovation. 

The inherent flexibility of 
this methodology allows 
companies to face changing 
challenges with agility, fully 
leveraging the transformative 
benefits of IT-OT-IIoT 
convergence.
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The Need to Integrate 
and Complement IT-OT-
IIoT Convergence with 
the Cloud and AI/ML
The integration and complementarity of IT-OT-IIoT convergence with the 
cloud and Artificial Intelligence/Machine Learning (AI/ML) aren’t optional 
- they are a necessity for companies seeking to remain competitive in the 
digital age. This combination offers a series of benefits that go beyond 
what each technology can provide on its own.
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Integrating with cloud computing 
increases a company’s ability to 
manage the large volumes of data 
generated by IIoT, which would not 
be possible at a local level. Cloud 
computing, by providing scalable 
resources and managed services, 
eliminates capacity limitations and 
allows companies to adapt to the 
increasing complexity and scale of 
operations. The flexibility to scale 
resources according to demand and 
the reduction of reliance on local 
infrastructure facilitate an efficient 
and cost-effective implementation.

The combination of IT-OT-IIoT, 
cloud, and AI/ML can facilitate 
innovation and the development 
of new services. For example, 
companies can use data from 
IIoT and AI to develop new data-
based services, such as predictive 
maintenance services or others 
that enhance energy efficiency.

Integration with the cloud and 
AI/ML significantly enhances the 
ability to analyze data collected 
by IIoT devices. Using advanced 
algorithms, AI identifies patterns, 
trends, and correlations in the 
data, giving companies a deeper 
and more proactive understanding 
of their operations. Machine 
learning complements this 
approach by allowing systems to 
evolve and continuously improve 
as they are exposed to more data 
and experiences. This not only 
optimizes operational efficiency, 
but also drives innovation and 
the ability to adapt to changing 
scenarios.

 Integration with the cloud and AI/
ML can also improve the security 
of IT-OT-IIoT convergence. The 
cloud can provide robust security 
measures, such as data encryption 
and user and device authentication. 
Additionally, AI/ML can help detect 
and prevent security threats, by 
analyzing behavioral patterns and 
detecting anomalies.

AI/ML can automate and optimize 
many processes that previously 
required human intervention. For 
example, AI can use data from IIoT 
to predict machinery failures and 
schedule preventive maintenance, 
thus improving efficiency and 
reducing costs. Additionally, AI 
can help to optimize the supply 
chain by predicting demand and 
automatically adjusting inventory 
levels.

The integration of IT-OT-IIoT 
convergence with the cloud and AI/
ML are essential to maximize the 
benefits of these technologies. This 
combination allows companies to 
improve their analytical capabilities, 
automate and optimize processes, 
foster innovation, and enhance 
security, which ultimately can 
lead to greater efficiency and 
competitiveness.

Increased Scalability 

Innovation and Development 
of New Services 

Improved Analytical 
Capabilities 

Improved Security 

Automation and Process 
Optimization 

In Summary 
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Enhancing 
Sustainability with 
IT-OT-IIoT 
Convergence
The convergence of IT, OT, and IIoT, complemented by cloud and AI/ML, helps 
companies forge a path towards increased sustainability, as well as more 
environmentally and economically responsible operations. This is due to 
several reasons:

IIoT sensors can collect real-time 
data on the energy consumption 
of machines and production 
processes. This data can be 
analyzed in the cloud using AI/
ML to identify patterns and 
opportunities to improve energy 
efficiency. For example, AI can 
predict when a machine is about 
to fail and schedule preventive 
maintenance, thus avoiding energy 
waste.

IT-OT-IIoT convergence can improve 
transparency and traceability 
in the supply chain. IIoT sensors 
can track products throughout 
the supply chain, providing real-
time information about their 
origin, production process, and 
environmental impact. This 
information can be used to make 
more sustainable and responsible 
decisions.

IIoT sensors can monitor 
production processes in real-time 
and detect any anomalies that 
may result in defective products. 
These defective products can 
be identified and corrected 
before they reach the end of the 
production line, thus reducing the 
waste of materials and energy.

The IT-OT-IIoT convergence can 
facilitate the transition to a circular 
economy, where resources are 
kept in use for as long as possible, 
maximum value is extracted 
from them while in use, and 
then products and materials are 
recovered and regenerated at the 
end of their life cycle. For instance, 
IIoT sensors can be used to monitor 
the lifespan of products and plan 
their recovery and recycling.

Energy Efficiency 

Transparency and Traceability Waste Reduction 

Environmental and Social 
Responsibility 

Circular Economy 

Transparency in operations, 
driven by the real-time visibility of 
processes, allows companies to 
account for their environmental 
impact. Additionally, 
improvements in working 
conditions, safety, and supply 
chain optimization contribute 
to more ethical and socially 
responsible management.

 
In Summary  
 
IT-OT-IIoT convergence, 
complemented with cloud and AI/
ML, can significantly contribute 
to sustainability in the intelligent 
industry. By enhancing energy 
efficiency, reducing waste, 
facilitating a circular economy, 
and improving transparency 
and traceability, companies can 
minimize their environmental 
impact and contribute to a more 
sustainable future.
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In conclusion, the convergence of 
IT-OT-IIoT in the intelligent industry, 
complemented by cloud and AI, is 
more than a technological trend; it is 
a fundamental transformation that is 
redefi ning how companies operate and 
thrive in the digital age.

However, the successful implementation 
of IT-OT-IIoT convergence is not without 
its challenges. Companies must overcome 
signifi cant obstacles, such as ensuring 
end-to-end security, managing cultural, 
technological, and process changes, 
and adopting a strategic approach to 
successfully deploy this convergence.

Despite these challenges, the 
advantages of IT-OT-IIoT convergence 
are undeniable. By adopting these 
technologies, companies can improve 
their effi  ciency, drive innovation, and 
promote sustainability.

As we move into the future, we are 
likely to see even more innovations and 
advancements in this fi eld, opening 
new possibilities and opportunities for 
companies worldwide, helping them 
stay competitive in the digital age and 
contribute to a more sustainable future.
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