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Sweat and steel once defined manufacturing, but a revolution is 
underway. Manufacturing is undergoing a metamorphosis. The 

factory floor is no longer a scene of just clanging machinery and 
sweat. A new era has dawned, driven by the transformative power 
of Industry 4.0. This industrial revolution leverages the Industrial 

Internet of Things (IIoT) to create intelligent, data-driven 
factories, forever changing how we manufacture.

From Sweat to Smart: Industry 4.0 and  
the Rise of the Connected Factory

By Aanchal Ghatak

The landscape of manufacturing is undergoing a 
radical transformation driven by the transformative 
power of Industrial IoT (IIoT). Pravin Panchagnula, 
Executive Director and Head of Manufacturing at 
Microsoft India, emphasizes the disruptive nature 
of IIoT, stating, “Microsoft bets big on advanced 
IoT platforms and AI-driven solutions to redefine 
manufacturing excellence” This technology not 
only enhances productivity but also reduces human 

intervention in repetitive tasks, allowing workers to 
focus on higher-value activities such as creativity and 
decision-making.

India’s rise in manufacturing is supported by 
government initiatives like ‘Make in India’ and ‘Digital 
India,’ along with the Vision 2025 plan to enhance AI 
adoption. Panchagnula emphasized the role of IIoT in 
driving efficiency and innovation, stating, “Industrial 
IoT is set to revolutionize the manufacturing landscape.”
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Utilities and IoT at Happiest Minds Technologies, 
emphasize that IoT is a driving force behind the 
adoption of Smart Factories. They explain, “IoT, 
today, fuels the adoption of Smart Factories; these 
factories equipped with IoT devices and gateways 
communicate with machines via PLC’s and DCS’s 
systems, optimizing the entire production process 
and enabling flexible manufacturing. It enables 
remote monitoring of industrial operations, making 
it possible to manage facilities and equipment from 
any location. E.g. An IoT implementation we did 
for a steel manufacturing company where we were 
able to connect their blast furnaces and track asset 
health with leakages. This enabled them to perform 
predictive maintenance, digital twins, quality 
improvement and overall improve asset safety.”

Aiyappan, Founder of Congruent Services and 
Senior Member of IEEE, offers a foundational 
perspective: “An early definition of IoT by IEEE 
states that ‘it is a network of items – each embedded 
with sensors – which are connected to the Internet. 
‘The International Telecommunications Union 
(ITU) defines IoT as ‘a global infrastructure for the 
information society, enabling advanced services by 
interconnecting (physical and virtual) things based 
on existing and evolving interoperable information 
and communication technologies.’

This infrastructure consists of physical sensors 
or actuators with in-built connectivity, the 
interconnecting network, and computing facilities. 
These components work together in an intelligent 
closed-loop feedback cycle, optimizing the use of 
energy, raw materials, and other resources.

IoT: The Nervous System of Smart Factories
The Internet of Things (IoT) refers to a network 
of connected devices – sensors, machines, even 
products – that collect and exchange data, enabling 
real-time insights and decision-making. In 
modern manufacturing, IoT acts as the nervous 
system of a smart factory, providing manufacturers 
with the tools to optimize processes, improve 
efficiency, and enhance overall productivity. 
Marc Jarrault, MD of LAPP India, highlights that 
IoT is a game-changer for the manufacturing 
sector, allowing for real-time operational insights 
and process optimization. This technological 
advancement is crucial for staying competitive in a 
rapidly evolving industrial landscape.

Jarrault of LAPP India further elaborates, “At 
LAPP, we see IoT as the nervous system of a smart 
factory. It’s a network of connected devices – 
sensors, machines, even products – that collect and 
exchange data. This data empowers manufacturers 
to gain real-time insights into operations, optimize 
processes, and improve decision-making.”

Indeed, the global industrial automation market, 
driven by IoT advancements, is expected to grow 
significantly, reaching an estimated US$459.51 
billion by 2032 with a compound annual growth 
rate (CAGR) of 9%, according to Precedence 
Research. LAPP’s solutions ensure reliable data 
transmission, which is critical for unlocking the 
full potential of IoT in manufacturing.

Poornima B, General Manager and Head 
of Industrial and Manufacturing, and Abhijit 
Roy, Director and Global Head of Energy and 

Microsoft bets big on advanced IoT platforms  
and AI-driven solutions to redefine manufacturing 
excellence.
- Pravin Panchagnula 
Executive Director and Head of Manufacturing at Microsoft India

At LAPP, we see IoT as the nervous system of a smart factory. It’s a network 
of connected devices – sensors, machines, even products – that collect and 
exchange data. This data empowers manufacturers to gain real-time insights 
into operations, optimize processes, and improve decision-making. It’s a 
game-changer for efficiency, flexibility, and overall productivity.
- Marc Jarrault, MD of LAPP India
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Manufacturing aims not only to enhance 
operational efficiency, product quality, and 
customization options but also to reduce 
downtime, production costs, and time to market. 
Additionally, it seeks to address plant safety, 
Sustainability goals and environmental concerns. 
Aiyappan elaborates, “IoT enabled systems work 
in an intelligent closed loop feedback cycle, thus 
allowing optimal and precise use of energy, raw 
materials and other resources, which constitute a 
large part of their expenses.”

The Rise of the Machines
Advanced robotics and automation are another 
hallmark of Industry 4.0. Robots excel at repetitive 
tasks with unwavering accuracy, freeing human 
workers to focus on higher-value activities.

“Robots provide flexibility in deployment to 
various tasks, enhancing productivity and product 
quality,” says Suraj Nair COE Leader of IoT and 
Telematics at Quest Global. However, challenges 
remain. The initial investment in technology can 
be substantial, and workforce reskilling is crucial to 
ensure a smooth transition.

Advanced robotics and automation are 
significantly transforming production lines, 
bringing both benefits and challenges. Marc 
Jarrault of LAPP India, highlights that “robots 
excel at handling repetitive tasks with unwavering 
accuracy and tireless operation,” allowing human 
workers to focus on higher-value activities. This 
shift results in increased production output, 
improved efficiency, and safer work environments. 

However, he cautions that “the initial investment in 
technology, equipment, and worker training can be 
significant,” and integrating new technologies with 
legacy systems can be complex.

Benjamin Lin, President of Delta Electronics 
India, states that advanced robotics “allow for 
seamless 24/7 operations, reducing human error 
and increasing output consistency.” This real-
time adaptability improves operational efficiency 
and positions manufacturers to compete more 
effectively in the global market.

Subramaniam Thiruppathi, Director ISC 
at Zebra Technologies, notes that automation 
“boosts production rates and output significantly 
by operating 24/7 without fatigue,” ensuring 
continuous manufacturing and reducing cycle 
times. This leads to higher product quality and 
substantial long-term cost savings.

While advanced robotics and automation present 
challenges, their benefits in efficiency, safety, and 
productivity are undeniable. With careful planning 
and investment, manufacturers can harness 
these technologies to achieve a more efficient, 
productive, and safer future in manufacturing.

Human-Machine Collaboration
Industry 4.0 doesn’t replace human workers; 
it empowers them. As Poornima B and Abhijit 
Roy explain, “The role of human workers is 
evolving significantly. Advanced robots handle 
repetitive tasks, allowing human workers to focus 
on supervision, strategy, and innovation.” This 
collaborative approach fosters a more dynamic 

Manufacturing not only seeks to enhance operational efficiency, 
product quality and customization options, reduce downtime, 
production costs and time to market, but also address plant safety, 
sustainability goals and environmental concerns.
- Poornima B, General Manager and Head of Industrial and  
Manufacturing, Happiest Minds Technologies

An early definition of IoT by IEEE states that ‘it is a network of items – 
each embedded with sensors – which are connected to the Internet.’ The 
International Telecommunications Union (ITU) defines IoT as ‘a global 
infrastructure for the information society, enabling advanced services by 
interconnecting (physical and virtual) things based on existing and evolving 
interoperable information and communication technologies.
- Aiyappan, Founder of Congruent Services and Senior Member of IEEE
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work environment where humans and machines 
work together to drive growth and innovation.

Advanced robots take on repetitive tasks, as 
highlighted by Subramaniam Thiruppathi of Zebra 
Technologies, who emphasizes the importance of 
“human-centered automation,” allowing workers 
to focus on higher-level responsibilities such as 
supervision, strategy, and innovation. Lin further 
emphasizes the necessity of continuous upskilling 
and reskilling efforts, stating that “human workers 
will transition to strategic roles requiring critical 
thinking, creativity, and problem-solving.” This 
shift not only enhances productivity but also fosters 
a more dynamic and intellectually stimulating work 
environment, where collaboration between humans 
and advanced technologies drives growth and 
innovation across industries.

The Need for Regulations
As IIoT solutions proliferate, robust regulations 
are essential. Aiyappan highlights the need for 
regulations addressing data privacy, security, and 
interoperability. “Permitting IoT solutions to operate 
on unlicensed bands with adequate safeguards” 
would facilitate wider adoption, he suggests.

Thiruppathi underscores the regulatory 
obstacles faced by companies in manufacturing, 
stating, “Companies deploying IoT solutions in 
manufacturing face regulatory obstacles that require 
careful consideration.” Compliance with data 
privacy and protection laws like GDPR and CCPA is 
crucial, as he points out, setting the benchmark for 
protecting sensitive personal data collected by IoT 

devices. He also stresses the importance of adhering 
to evolving security standards to counteract 
cyber threats and the necessity of international 
collaboration to navigate the global scope of IoT 
regulations.

Lin further elaborates on the regulatory 
challenges, emphasizing the need for robust data 
privacy and security measures to comply with 
various laws and standards. He states, “Businesses 
encounter several regulatory challenges when 
implementing IoT solutions,” highlighting 
interoperability standards, compliance with 
industry-specific regulations, and navigating 
international regulations as significant hurdles. 
Overcoming these challenges, as Lin suggests, 
requires a thorough understanding of the legal 
landscape, proactive compliance measures, and 
collaboration with regulatory bodies to shape 
policies conducive to IoT innovation. Thus, while 
Industry 4.0 technologies offer transformative 
opportunities, navigating regulatory frameworks 
is crucial for businesses to ensure compliance and 
successful implementation of IoT solutions.

Lessons from the Leaders
Early adopters of IIoT have valuable lessons to 
share. Starting small with pilot projects to minimize 
risk and focusing on security are key takeaways. 
“The need to implement a security-first policy has 
been an important learning,” emphasizes Nair. 
Additionally, staying agile and open to innovation 
allows companies to adapt to the rapidly evolving 
technological landscape.

Advanced robotics allow for seamless 24/7 
operations, reducing human error and increasing 
output consistency.
- Benjamin Lin 
President of Delta Electronics India

Companies deploying IoT solutions in 
manufacturing face regulatory obstacles that 
require careful consideration.
- Subramaniam Thiruppathi 
Director ISC at Zebra Technologies



14 | June, 2024	 www.dqindia.com	 A CyberMedia Publication | DATAQUEST

Cover Story / Industry 4.0

Starting Small and Scaling Up: Successful 
companies often begin with small, targeted pilot 
projects. Nair notes, “Early adopters who have 
been successful have generally started small with 
pilot projects addressing specific bottlenecks – and 
then have gone on to scale implementations.” This 
phased approach minimizes risks and helps build 
scalable IoT architectures.

Evolution of IoT Architectures: As IoT 
technologies have evolved, so have their 
architectures. Nair adds, “IoT architectures have 
evolved too over time as technology providers, 
especially the hyper-scalers, have competed to 
introduce newer services that enabled scalable 
and quicker deployments across industry 
segments.” This evolution includes support for 
diverse operational technology (OT) protocols 
and integration with legacy systems, leading to 
innovative architectural patterns now available as 
open-source solutions.

Focus on Security: Security is paramount in 
IoT deployments. Nair emphasizes, “The need 
to implement a security-first policy has been an 
important learning – even when implementing pilot 
projects.” Robust cybersecurity measures prevent 
the exploitation of vulnerabilities, ensuring data 
protection and operational integrity.

Value Over Novelty: Amidst the rapid 
introduction of novel IoT technologies, maintaining 
focus on business value is crucial. Nair advises, 
“While adopting these novel technologies, it 
is important to retain focus on the value of the 
solution to business, rather than just adopting the 
latest technology in the market.”

Data Management and Collaboration: Effective 
IoT integration requires strong data management 
and analytics capabilities.

Lin highlights, “Integrating IoT requires strong 
data management and analytics capabilities; 
the ability to interpret and act on data insights 
is essential for maximizing IoT’s potential.” 
Collaboration across departments enhances these 

initiatives, ensuring diverse expertise and buy-in.
Continuous Learning and Adaptation: Finally, 

staying agile and open to innovation is essential. 
Lin states, “Continuous learning and adaptation 
are vital—IoT technology and applications evolve 
rapidly, so staying agile and open to innovation 
ensures sustained competitive advantage.”

Early adopters of IoT in manufacturing have 
shown that strategic planning, robust security, a 
focus on business value, and continuous adaptation 
are key to successful IoT implementations.

Government Investment in Infrastructure: 
The Backbone of Industry 4.0
Nair, a manufacturing expert, emphasizes the 
critical role of government investment in digital 
infrastructure for a successful transition to Industry 
4.0. He highlights the need for “high speed and 
reliable data networks and data centers across 
regions” to ensure seamless data transmission, 
the foundation for Industry 4.0 technologies. This 
investment will empower manufacturers to leverage 
the full potential of Industry 4.0 and unlock its 
transformative potential.

The Future is Now: Industry 5.0
The journey doesn’t stop at Industry 4.0. The 
next wave, Industry 5.0, introduces even more 
transformative technologies like generative AI 
and digital twins. Generative AI can streamline 
production by providing solutions to complex 
problems, while digital twins – virtual replicas of 
physical assets – allow for process optimization 
through simulation.

The manufacturing industry is poised for signifi-
cant changes as Industry 5.0 introduces innovations 
like generative AI, digital twins, blockchain, additive 
manufacturing, and mixed reality.

Embracing Industry 5.0: Poornima and Roy 
highlight that Industry 5.0 will empower workers 
through human-machine interactions, upskilling, 
and digital automation. They note, “Industry 5.0 will 

While adopting these novel technologies, it is important to 
retain focus on the value of the solution to business, rather 
than just adopting the latest technology in the market.
- Suraj Nair 
COE Leader of IoT and Telematics at Quest Global
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focus on areas like empowering workers, enabling 
human-machine interactions, and upskilling with 
digital devices & automation.” This phase will also 
emphasize sustainability by minimizing waste, 
reducing environmental impact, and adopting 
alternative energy sources.

Generative AI and Digital Twins: Technologies 
such as generative AI can streamline production 
by providing simplified responses to queries, while 
digital twins will optimize manufacturing processes 
through virtual replicas of physical assets.

Preparing for Transition: Companies should 
integrate these emerging technologies with their 
current Industry 4.0 solutions. Poornima and Roy 
advise, “Start planning and implementing these 
technologies with Industry 4.0 implementations, 
considering future expansion to Industry 5.0.” 
Embracing these technologies through pilot 
projects ensures competitiveness and sustainability.

Role of Governments
Governments play a crucial role in supporting 
this transition by investing in infrastructure, 
providing incentives for technology adoption, 
and enacting clear regulations. By embracing 
Industry 5.0 advancements and staying agile, 

manufacturers can lead the way in sustainability, 
efficiency, and customer experience. “Strong 
infrastructure is essential for seamless data 
transmission and effective IoT implementation.” 
Government grants and tax breaks encourage 
technology adoption and clear regulations ensure 
data privacy and security.

Staying Agile and Adaptable: Staying agile 
and adaptable is key. By embracing Industry 5.0 
technologies, supported by robust infrastructure 
and clear regulations, manufacturers can lead in 
sustainability and customer experience.

In Conclusion, Industry 4.0 and the impending 
arrival of Industry 5.0 represent a transformative 
era for manufacturing. By embracing these 
advancements, manufacturers can unlock a new 
level of efficiency, sustainability, and customer 
focus. The marriage of human ingenuity and 
cutting-edge technologies like IoT, AI, and robotics 
paves the way for a smarter, more agile, and 
dynamic future for the manufacturing industry.

Industry 4.0 is not just a buzzword; it’s a revolution 
reshaping the future of manufacturing. Are you 
ready to join the journey? 

Automated Work: Advanced robots handle repetitive tasks, allowing 
human workers to focus on supervision, strategy, and innovation. 
Collaborative Work: Humans collaborate with robots to enhance 
productivity and safety, leading to upskilling and reskilling, and 
opening new opportunities for meaningful work.
- Abhijit Roy, Director and Global Head of Energy and Utilities and IoT at Happiest Minds Technologies


