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How Al Is Powering Smarter,
Greener Manufacturing in India

phase of transformation. Driven by initiatives such as
Make in India and the Production-Linked Incentive
(PLI) schemes, along with rising global demand,
manufacturers are embracing digitalisation, automation,
and data-led decision-making at scale. For SMEs in
particular, the pressure to become smarter, faster, and more
resilient has never been greater. As we move toward 2026,
Artificial Intelligence is set to play an increasingly critical
role in manufacturing—especially in predictive analytics
and intelligent process automation.

The cover story of this edition focuses on Al-powered
predictive maintenance, a capability that is redefining how
factories manage assets and operations. By intelligently
interpreting machine data, AI enables early detection
of anomalies, accurate failure prediction, and timely
intervention. This shift from reactive maintenance to a
proactive, data-driven approach is helping manufacturers
improve reliability, boost efficiency, and make better-
informed operational decisions.

This issue also features an exclusive interview with
Yogesh Gawande, Founder of Niyo Farmtech Pvt. Ltd., who
shares an inspiring journey of purpose-driven innovation.
From personal adversity to building a company recognised
by the Bill & Melinda Gates Foundation, Yogesh has
leveraged engineering expertise to create affordable, safe,
and sustainable mechanisation solutions for Indian farmers.

I ndia’s manufacturing sector is entering a decisive

December 2025

In conversation with Sanjay Jadhav, Editor, Machine Edge
Global, he reflects on his mission, impact, and vision for the
future of agriculture.

Sustainability emerges as a key theme across this
edition. Our feature on India’s packaging industry explores
how sustainability, digitalisation, and regulatory pressures
are reshaping packaging into a strategic tool for innovation,
circularity, and brand value. Complementing this is a
deep dive into the role of electric mobility in agriculture,
highlighting how electrification is driving efficiency and
supporting cleaner farming practices. We also examine
the challenge of integrating sustainability without slowing
production, a critical balancing act for manufacturers
navigating growth and responsibility.

At Machine Edge Global, we remain committed to
bringingyouinsightful stories from acrossthe manufacturing
ecosystem—spanning leadership perspectives and ground-
level innovation. As we close the year, we thank our readers
for their continued trust and wish you a very Happy and
Progressive New Year 2026.

ey
Sanjay Jadhav

Founder & Editor
editor@machineedgeglobal.com
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Goodbye
Downtime,

This article states that
Al-powered predictive
maintenance goes beyond
collecting data by interpreting
it intelligently to detect
anomalies, predict failures,
and guide timely action. It
highlights how Al transforms
traditional maintenance

into a proactive, data-
driven system that improves
reliability, efficiency, and
decision-making.

www.machineedgeglobal.com



quipment failures rarely
E announce themselves—they

strike suddenly and often at

the worst possible moment. In
manufacturing plants, power facilities,
hospitals, and critical infrastructure, a
single unexpected machine stoppage can
cripple productivity, drain revenue, and
disrupt essential services. For decades,
organizations have relied on reactive
repairs or rigid maintenance schedules,
both of which fall short in today’s data-
rich environment. As industries become
more digital, the conversation is shifting
from “responding to breakdowns” to
“anticipating them with precision.” This
article explores how artificial intelligence
is redefining predictive maintenance,
turning scattered operational data into
powerful, actionable insights that prevent
failures long before they occur.

It’s 3 AM on a Tuesday. An important
machine in a manufacturing facility
suddenly stops. Production comes to a
halt. Workers stand clueless. Frustration
mounts. Within hours, thousands of
dollars disappear into thin air. This
scene plays out across industries every
single day - in countless factories, power
plants, airports, and hospitals — because
equipment fails when we least expect it.

For decades, companies have managed
maintenance in one of two deeply flawed
ways. Either they wait for something
to break and then rush to fix it, or they
stick to arbitrary maintenance schedules,
replacing parts long before they actually
need replacing. Both approaches are
expensive, inefficient, and frankly,
unnecessary in today’s world. The real
problem has never been the lack of data.
Modern equipment generates mountains
of it - temperature readings, vibration
patterns, pressure levels, electrical loads —
and that too, 24 hours a day. What’s really
been missing? The ability to make sense of
it all. Being able to spot the subtle warning
signs hidden within the enormous stack
of numbers well before disaster strikes.

This is where artificial intelligence
changes everything.
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Al systems don’t follow a
preset schedule. Neitherdo
they wait for equipment to fail
catastrophically. Instead, they

learn what healthy equipment
actually looks like. They
recognize its unique perational
fingerprint. When something
eviates from that norm, however
slightly, the system flags it.

Suppose there’s a doctor who treats
patients only after they’re critically ill
(reactive care). And then there’s another
doctor who identifies health risks years
in advance (preventive medicine). The
traditional maintenance approach has
been the former. Al-powered predictive

maintenance is the latter. AI systems
don’t follow a preset schedule. Neither
do they wait for equipment to fail
catastrophically. Instead, they learn what
healthy equipment actually looks like.
They recognize its unique operational
fingerprint. When something deviates
from that norm, however slightly, the
system flags it.



What makes this a true game-changer
isn’t just the detection of problems. It’s
the precision and reasoning behind
it. Conventional monitoring systems
would raise an alarm based on rigid, pre-
programmed rules. Modern AI models
- drawing from advanced techniques
like deep learning and machine
learning survival models - don’t just say

“something’s wrong.” They estimate how
much longer a component can safely
operate before failure. They diagnose the
root cause. They explain their reasoning
in plain language. This shift from reactive
crisis management to intelligent foresight

represents a fundamental reimagining of
how we keep equipment running.

Here’s what most people don’t realize:
an Al system is only as smart as the
information it receives. Feed it garbage,
and you’ll get garbage back. This is why
the best predictive maintenance systems
cast a wide net, pulling from five different

www.machineedgeglobal.com




types of data that paint a complete picture
of equipment health.

First, there’s the raw operational
data - the real-time sensors capturing
temperature, pressure, vibration, flow
rates, and electrical consumption. This is
the machine’s moment-to-moment vital
signs. Then there are the equipment’s
own error logs and fault histories, which
are basically the machine’s way of saying,
“This specific thing went wrong before”.

Past maintenance records matter
too. These ledgers show patterns
of recurring problems. They
also document long
different components typically
last. The system also considers

how

environmental factors.
Humidity, ambient
temperature, electrical

fluctuations, etc. — they all make

a machine behave differently. Last
but not the least, it factors in how hard
the equipment is actually working. It
takes into account whether it’s running
continuously or intermittently, what the
load cycle looks like, and how intensely
it’s being used.

Pulling all this together sounds quite
simple until it’'s not. Some practical
challenges exist, too. For example,
sensors might drift out of calibration.
Or timestamps across different systems
won’t align perfectly. Outliers and noise
can mislead the model if not handled
carefully. There’s some complicated
engineering work required to ensure the
Al is learning from genuine patterns of
degradation. It’s important to ensure that
the system is not just picking up on data
errors or environmental noise.

Once the data is clean and ready, the
AT doesn’t simply throw everything at a
single algorithm and hope for the best.
Instead, it works through a methodical
process, each stage building on the last.

The first layer is anomaly detection.
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This is essentially the system’s smoke
detector. It continuously compares what
the equipment is doing now against its
baseline of normal operation. Hybrid
models combine different detection
methods to catch irregularities that any
single approach might miss.

Next comes fault classification.
Now that something abnormal has been
spotted, the system gets specific about
what the problem is. Is it a compressor
running inefficiently? A refrigerant
leak? A faulty sensor? Sophisticated
classification models narrow down the
possibilities and pinpoint the likely
culprit.

The third layer is where things
get particularly valuable: estimating
remaining useful life, or RUL. Using
historical degradation patterns, the
system forecasts how much time remains
before a component fails. Not “it might
fail soon,” but “based on current trends,
expect failure in approximately 12 days”.
This specificity transforms maintenance
from guesswork into planning.

Lastly, the system translates all of

this into practical guidance. It doesn’t
leave everything up to technicians to
interpret. Instead, it provides clear
recommendations. Prompts like “Inspect
the compressor within the next week”
or “Schedule a part replacement during
your next planned maintenance window”
make everything easy to understand. This
bridges the gap between what the AI
knows and what humans actually need to
do about it.

Here’s a hard truth

that early adopters learned

the hard way: an accurate

prediction is worthless

if nobody acts on it. You

could have the most brilliant

Al system in the world, but if

the prediction ends up ignored

or delayed in someone’s inbox, it hasn’t
prevented anything.

This
development of what’s called an Agentic
Workflow Engine. This functions like an
operational nervous system. It connects
the AI’s predictions to real-world action.
It sits between the AI model and the
actual maintenance operation. And it
automatically prioritizing which tasks
matter most based on urgency and
business impact. Service tickets get
created in the maintenance management
system without requiring manual
intervention. Suggestions are provided
regarding the specific parts and tools the
technician should bring.

But here’s where it gets really
sophisticated: the system learns from
the outcome of each maintenance
action. Did the predicted failure actually
occur? Did the prescribed maintenance
fix it? By closing this feedback loop, the
entire platform - both the AI models
and the workflow engine — improves
continuously. Each intervention
teaches the system to be
accurate next time.

realization led to the

more



What Comes Next

Equipment failures rarely announce
themselves—they strike suddenly and
often at the worst possible moment. In
manufacturing plants, power facilities,
hospitals, and critical infrastructure, a
single unexpected machine stoppage can
cripple productivity, drain revenue, and
disrupt essential services. For decades,
organizations have relied on reactive
repairs or rigid maintenance schedules,
both of which fall short in today’s data-
rich environment. As industries become
more digital, the conversation is shifting
from “responding to breakdowns” to
“anticipating them with precision.” This
article explores how artificial intelligence
is redefining predictive maintenance,
turning scattered operational data into
powerful, actionable insights that prevent
failures long before they occur.

The future of predictive maintenance
is heading toward something more

ambitious: cognitive maintenance

systems that act almost like strategic
consultants. Imagine digital twins,
i.e. virtual replicas of your physical
equipment. Such system, when combined
with Al systems, can simulate different
maintenance scenarios. What’s even
better? All this will be done before
implementing any real-world changes,
not after. These cognitive systems won’t
just predict failures more accurately;
they’ll recommend the most cost-
effective, environmentally sustainable,
and operationally sensible course of
action from multiple options.

In this future, maintenance stops
being a reactive scramble. Instead, it
becomes a genuinely proactive, self-
learning discipline. Companies that
embrace this transformation  will
certainly avoid costly downtime. But
beyond that, they’ll operate at new levels
of efficiency, build greater resilience into
their operations, and establish themselves
as the industry leaders in reliability and
performance.

The machines that fail at 3 AM might
soon become a relic of the past.

Conclusion

The rise of Al-powered predictive
maintenance marks a turning point in how
industries approach reliability and uptime.
No longer limited to reacting to failures
or relying on guesswork, companies can
now predict issues with precision, plan
interventions intelligently, and optimize
their assets for long-term performance.
By combining advanced machine learning
models, clean data pipelines, automated
workflows, and emerging tools like
digital twins, organizations can transform
maintenance from a cost center into a
strategic advantage. As cognitive systems
continue to advance, the era of unplanned
midnight breakdowns may soon fade—
replaced by a future where machines
communicate their needs clearly, and
businesses operate with unprecedented
foresight and confidence. )
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Redefining
Farm Sprayers:

How Niyo Farmtech is
Empowering India’s Farmers

From a personal tragedy to a mission-driven enterprise,
Yogesh Gawande, Founder of Niyo Farmtech Pvt. Ltd.,
has transformed his engineering knowledge into farmer-
friendly innovations that are changing Indian agriculture.
Recognized by the Bill and Melinda Gates Foundation, Niyo

Farmtech today stands for affordable mechanization, safety,
and sustainability. In this interview with

Editor, Machine Edge Global, Yogesh talks about his
journey, the impact of his innovations, and his vision for the
future of farming.

m December 2025
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What inspired you to
start Niyo Farmtech,
and how has the
journey been so far?

P> Back in 2014, when I was in the first year
of engineering, a life-changing incident
occurred in my family. While spraying in
the field, my brother suffered chemical
poisoning due to the conventional sprayer
he was using. It was a traumatic time for
us, and my father encouraged me to put
my engineering knowledge to meaningful
use — to innovate something that could
actually safeguard farmers. That’s when
the thought struck me: why not design
a sprayer that farmers wouldn’t have to
carry on their backs, and that would also
be more efficient than the traditional
ones? This seed of an idea gradually
evolved into Niyo Farmtech.

Today, seven years later, what began
as a personal mission has grown into a
company dedicated to creating farmer-
friendly innovations. The journey so far
has been full of ups and downs, gradual
evolutions, and continuous efforts to
standardize our processes while proving
the efficiency of our machines by working
closely with farmers across different
states. A truly rewarding moment for us
came when our work was recognized by
the Bill and Melinda Gates Foundation.
During Mr. Bill Gates’ recent visit to India,
we had the opportunity to showcase our
product to him and receiving his warm
appreciation felt like a true validation of
our efforts.

Agriculture is the

backbone of India.

How do you see Niyo
Farmtech contributing to the
modernization of this sector?

P> Niyo Farmtech has bridged a crucial
gap between traditional sprayers carried
on farmers’ backs and the large tractor-
mounted sprayers. While manual pumps
and tractor-mounted machines were
always available in the market, the reality

iI'S December 2025
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was that ordinary farmers had very
limited options that were both affordable
and practical. This is exactly where the
Niyo Bahubali Sprayer comes in.

Developed out of a real need, the
machine makesfarm sprayingsignificantly
faster and easier. What earlier took about
two hours for one acre can now be done
in just 30 minutes. A single sprayer does
the work of five people, while reducing
the physical strain—making it equally
accessible for women farmers.

We often say that farmers are the
backbone of India, but we must also
acknowledge that many still face
challenges of literacy and limited access to
advanced technology. While the world is
adapting machines powered by Artificial
Intelligence, it is equally important to
design innovations that keep small-
scale farmers at the center. Our vision
at Niyo Farmtech is to create technology
that is not only efficient but also pocket-
friendly, ensuring that the benefits of
mechanization reach those who need
them the most.

How do your manual,

battery-operated,

and engine-operated
pumps cater to the different
needs of smallholder and large-
scale farmers?

P> Our product portfolio has been

designed keeping in mind the diversity of

Indian farmers—from smallholders with

less than an acre to large-scale cultivators

managing multiple acres.
e Manual Sprayers: These
are simple, affordable, and
maintenance-free. =~ They  are
best suited for marginal and
smallholder farmers who cultivate
small plots. Since they don’t
require fuel or charging, they’re
cost-effective and easy for women
farmers to handle.

e Battery-Operated Sprayers:
These strike a balance between

affordability = and  efficiency.
They are ideal for farmers with
medium-sized farms, typically
2-5 acres. A single charge can
spray multiple acres, saving time
and reducing fatigue compared to
manual methods.

Engine-Operated Sprayers:
These are designed for larger farms
and commercial-scale cultivation.
With higher tank capacity, greater



spray range, and the ability to

cover 1 acre in under 30 minutes,

they significantly reduce labor

costs and dependency. One

machine can do the work of 5-6

people, making it a game-changer

for farmers who want to scale up
operations efficiently.

In short, whether it is the manual

sprayer for accessibility, the battery

sprayer for convenience, or the engine

sprayer for scale, each product is tailored
to meet the specific needs of farmers at
different levels. Our focus has always
been to ensure that innovation remains
inclusive, practical, and cost-effective for
every farmer.

How does Niyo
Farmtech ensure
its products remain

affordable and accessible to
farmers across India?

P> First of all, all our products are
indigenously developed, which ensures
cost-effectiveness from the very beginning.
Our core focus has always been on small-
and mid-scale farmers, so maintaining
affordability without compromising on
efficiency is a non-negotiable principle
for us.

www.machineedgeglobal.com )
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Another  important aspect is
accessibility. Traditionally, spraying was
seen as a male-driven task, but with
our innovations—especially the Niyo
Bahubali Sprayer—we’ve made it safe,
user-friendly, and accessible even for
women farmers. In states like Odisha
and Uttar Pradesh, where women play
a key role in agriculture, our machines
have enabled them to take up spraying
comfortably and without physical strain.

Because of this farmer-centric design,
demand has come not only from across
India but also internationally. Today,
Niyo Farmtech is present in 22 states
in India and has exported to countries
like Kenya, Zambia, Nigeria, and
Ghana and Russia. Our guiding aim is
simple: wherever there is demand from
farmers, we will deliver affordable and
farmer-friendly technology.

Sustainability is
¢ becoming increasingly
important in
agriculture. How does Niyo
Farmtech incorporate eco-
friendly practices in its
products?

m December 2025

P> Sustainability has always been at
the heart of our innovation. At Niyo
Farmtech, we believe technology should
not only empower farmers but also
safeguard the environment. That’s why we
have developed eco-friendly solutions like
the solar-powered sprayer and battery-
operated sprayers.

The solar sprayer allows farmers
to reduce their dependence on petrol
or diesel, cutting down both costs and
carbon emissions. Similarly, our battery-
operated sprayers are designed for
energy efficiency, requiring minimal
charging while covering multiple acres
on a single charge.

In addition to clean energy, our
machines ensure uniform spraying,
which reduces wastage of pesticides
and minimizes chemical exposure for
both farmers and soil. In short, our
goal is to make farming practices more
sustainable—by lowering energy use,
reducing chemical impact, and keeping
the solutions practical and affordable for
smallholder farmers.

What are your plans
e for expanding Niyo

Farmtech’s presence both
within India and possibly in
international markets?

P> Right now, our immediate focus is
to strengthen our presence across key
agricultural states like Andhra Pradesh,
Telangana, Karnataka, Gujarat, Madhya
Pradesh, and Maharashtra. These are
regions where farming is intensive, and
we see a strong demand for farmer-
friendly innovations like ours. Alongside
this, we are also committed to creating
local impact by hiring skilled youth and

generating employment opportunities
in these areas.
On the international front, our

approach is demand-driven. We are
already present in African countries
such as Kenya, Zambia, Nigeria, and
Ghana, and we plan to expand further
as new markets open up. The idea
is to take Niyo Farmtech wherever
farmers can benefit from affordable and
efficient mechanization—whether within
India or globally.

Are there any
e Upcoming products
or innovations that
farmers and the industry can
look forward to?

P> At Niyo Farmtech, innovation is
a continuous process. We are always
working closely with farmers to identify
their pain points and design solutions
that are practical, affordable, and future-
ready. While I may not be able to reveal
specifics at this stage, I can share that our
upcoming products will focus on making
farm operations even more efficient, eco-
friendly, and inclusive—especially for
small and women farmers.

What I can assure you is that just like
our earlier innovations, the next ones
will also be farmer-centric and aimed at
bridging real gaps in the field. Farmers
and the industry can definitely expect
impactful and accessible solutions from
us in the near future. w
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ELGI EQ Series

Oil Lubricated
Screw Compressors

ELGi’s EQ Series Oil Lubricated Screw Compressors
are engineered to meet the needs of industries where
size, reliability, and cost matter. It is designed for
customer-specific application requirements where each
compressor is ensured to have maximum uptime, long
consumable life, and minimal maintenance which makes
it ideal for small and medium enterprises (SMES). It is
built tough to operate in the most demanding and dusty
environments, requires minimal maintenance and best-
In-class warranty.
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hese compressors are best
T suitable for applications
in  woodworking,  general
manufacturing, metal working,

and vehicle service centres. With over
60 years of innovation and advanced

easy maintenance access, clean layout,
and enclosure designed to industrial
standards.

Multi-stage air filtration system for
increased consumable life, easy-to-use
Neuron XT controller with advanced

fluctuating demand are a few features
of the EQ series. Components like the
motor and electricals are designed
for high ambient temperatures up to
50°C, with optional secondary filter
elements and an optimised Normally

air solutions, ELGi has developed the
EQ Series with robust cooling systems,

KEY BENEFITS

Designed Smart. Built Tough: Operates reliably in dusty
and humid conditions with an ambient design of 50°C

Long consumable life: Up to 4000 hours with easy
access for simple and efficient service

Reduced starting current: ELGi’s intake valve and blow
down valve combination reduce starting current and
unload power, leading to greater savings

Energy efficiency: Optional inbuilt VFD for significant
energy savings in fluctuating demand

m December 2025

fail-safe features,

and an optional Close (NC) intake valve for reduced
inbuilt VFD to ensure energy savings in  starting current. w

Smart monitoring: Neuron XT controller protects against
major failures and ensures operational safety

Strong Service Network: Genuine ELGi replacement
filters and parts are available at all ELGi distributors and
easy access to the service teams.

The series also has ELGi Airmate Accessories which
include drain valve, oil water separator, refrigeration
air dryer, moisture separator, downstream filter, and air
receiver.
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Navigating the Future
of Packaging:

Trends and Technologies
Shaping the Industry

This article explains how India’s packaging industry
Is undergoing a major transformation driven by
sustainability, digitalisation, and regulatory pressure.

It highlights how new materials, smart technologies,

and consumer expectations are reshaping packaging
Into a strategic tool for innovation, circularity, and
brand value.




" RAJESH KHOSLA,
CEO, AGI Greenpac

www.machineedgeglobal.com | 23




ackaging has become a
dynamic interface between
businesses, consumers and the
environment. India’s packaging
industry exceeded %7.36 lakh crore
(US$ 86 billion) in 2024, ranking third
globally. With the smart packaging
segment at US$ 456.9 million and
set to grow nearly 10 % annually, and
EPR rules enforcing higher recycling
requirements from FY 2024-25, the
sector stands at an inflection point
design, functionality and
circularity will be redefined

where

Sustainability:
The core imperative

Sustainability has become a key
parameter through which packaging
innovation is benchmarked. Consumer
expectations, regulatory requirements,
and corporate commitments are
dovetailing to accelerate this shift.
Packaging is increasingly being
designed with its end-of-life in mind
- yet in India only about 8% of plastic
waste is formally recycled, underscoring
the gap between design innovation
and actual waste recovery. In contrast,
the glass industry extensively utilizes
cullet (crushed recycled glass) in bottle
manufacturing, which helps reduce
energy consumption,
material usage, and minimizes carbon
emissions. On average, the industry
is able to recycle close to 40 - 50% of
cullet, including both pre-consumer
and post-consumer sources—a figure
that continues to rise as recycling
infrastructure and collection systems
improve. This reflects a gradual shift
away from the traditional linear take-
make-dispose model toward a more
circular and sustainable packaging
ecosystem.

Innovation and research have led
to the rise of newer materials. But
each breakthrough needs to balance
durability, cost, performance, and
environmental  benefit.  Parallelly,

lowers raw
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governments are pushing forward with
Extended Producer Responsibility (EPR)
legislation, requiring manufacturers to
be responsible for the entire lifecycle

of packaging. The implications are
profound, as businesses will now need
to treat packaging as a core pillar of
their sustainability strategies.



Packaging goes digital

The inclusion of digitalisation is
transforming packaging from a static

wrapper to a dynamic interface. With
the rising use of QR codes, NFC tags,
and RFID chips, packaging is now
becoming traceable, with authenticity

checks, andisdevelopinginto a platform
for consumer engagement. A quick
scan can now reveal sourcing data,
usage advice, recycling instructions, or

www.machineedgeglobal.com m




immersive brand storytelling.

Especially in key sectors such
as food and pharmaceuticals, smart
packaging can monitor freshness,
ensure regulatory compliance, and
combat counterfeiting. As packaging
merges with the Internet of Things, its
role could extend beyond the shelf into
connected ecosystems such as smart
fridges, healthcare monitoring devices,
or automated retail systems.

The role of Industry 4.0

Industry 4.0 is transforming the
packaging sector by integrating smart
technologies like IoT, AI, robotics,
and digital twins to make production
faster, more efficient, and sustainable.
Smart sensors and data analytics
enable real-time monitoring, predictive
maintenance, reduced waste,
while automation and robotics improve
speed and safety. Trends such as smart
packaging, on-demand customization,
and greater supply chain visibility are
enhancing both consumer experience
and brand trust. At the same time, a
strong focus on sustainability is driving
the use of recyclable materials and
leaner designs.

and

Keeping the consumer
front and centre

Since the end user of packaging
is the consumer, their demand for an
enhanced experience will influence
a significant amount of design and
innovation approaches. For example,
the demand for convenience is seeing
the rise of resealable pouches to
single-serve formats suited to dynamic
lifestyles. At the same time, the
resurgence of minimalistic aesthetics
is seeing brands adopt new design
philosophies that signal authenticity and
environmental awareness, appealing to
younger demographics who are critical
of over-packaging.

Personalisation is also coming to the
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fore. Advances in digital printing now
make it possible to customise packaging
on a large scale, which is helping brands
connect with consumers at a deeper,
more emotional level.

Innovation for the future

Material innovations remain at the
heart of transformation. Glass, long
valued for its recyclability, is being
re-engineered to be lighter, stronger,
and more adaptable to modern supply
chains, making it a viable option beyond
its traditional premium positioning.
Aluminum cans, meanwhile, are
emerging as the frontrunners of
sustainable packaging—offering infinite
recyclability, lower transportation costs
due to their light weight, and strong
consumer acceptance across both
beverages and emerging categories like
ready-to-drink coffees and functional
drinks. Atthesametime,nanotechnology
is enabling advanced barrier properties,
antimicrobial coatings, and extended
shelf life for perishables. These shifts
signal a packaging future that balances
sustainability, performance, and cost
efficiency, while navigating consumer
expectations and regulatory demands.

A regulatory imperative

Globally, policymakers are
accelerating the pace of change through
ambitious legislation, from
recycling and recovery targets to
mandates on circularity and material
efficiency. Such frameworks are pushing
manufacturers to
choices, reprioritize investments, and
innovate across packaging and waste
management systems. For businesses,
compliance is no longer a ‘good to have’
but a non-negotiable requirement—
and a critical differentiator for success.
To stay ahead, producers will need to

stricter

reassess material

anticipate regulatory shifts, embed
flexibility into their strategies, and
adapt to evolving standards, with

harmonisation across markets emerging
as a decisive factor.

Opportunities and
challenges ahead

The future of packaging will need
a dual approach. Firstly, delivering
value to businesses and consumers, and
secondly, minimising environmental
impact. Achieving this balance offers
tremendous opportunity. Innovations
in packaging can unlock new forms of
consumer engagement and business
growth. Meanwhile, transparency and
authenticity in sustainability efforts
will act as differentiators in increasingly
competitive markets.

But cost pressures
significant, particularly as sustainable
materials and smart technologies often
carry premiums. Recycling
infrastructure s across
geographies, limiting the effectiveness
of otherwise well-designed solutions.

Ultimately, companies that embrace
packaging not as a cost centre but as a
strategic enabler of brand equity and
environmental stewardship will be the
ones to grow.

The packaging is
being shaped by a convergence of
multiple factors. Rather than a static
bystander, packaging is emerging as a
dynamic factor in conversations about
climate action, consumer trust, and
digital transformation.

By treating sustainability as a core
principle and then leveraging technology
as an enabler, the packaging industry
can chart a path that is not only viable
but also responsible.

The road ahead will be complex,
but it also holds immense potential. By
balancing innovation, cost, consumer
expectations, and environmental
responsibility, packaging can emerge as
a powerful driver of sustainable growth
and brand value determine whether
packaging remains a problem or becomes
a powerful force for change. )

remain
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The Role of
Electric Mobility
in Driving Efficiency
In Agriculture

This article explains how electric
mobility is emerging as a powerful
driver of change in Indian agriculture,
helping farmers reduce costs,

improve productivity, and adopt

more sustainable practices. From
electric tractors to smart, connected
equipment, EV-based solutions are
reshaping cultivation, logistics, and
resource management. As technology
advances, electric mobility is becoming
a key enabler of modern, efficient, and
environmentally responsible farming.

KAUSTUBH DHONDE,
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Smart electric vehicles equipped with sensors and loT
capabilities allow farmers to monitor soil health, weather
conditions, and equipment performance in real time. This
digital integration enables data-driven decision-making,
optimizing resource usage such as water and fertilizers.

griculture in India is undergoing
a remarkable transformation,
driven by the need for
sustainability, efficiency, and
economic viability. With technological
advancements  reshaping
practices, electric mobility is emerging as
a key catalyst in modernizing agricultural
operations.
battery-powered irrigation systems, the
adoption of electric mobility solutions is
revolutionizing how farmers cultivate,

A

traditional

From electric tractors to
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harvest, and transport produce, marking
a pivotal shift toward a more sustainable
and efficient future.

Electric Mobility is
Cutting Costs for Farmers

One of the most significant benefits
of electric mobility in agriculture lies
in its ability to reduce operational costs.
Conventional diesel-powered equipment
contributes significantly to farmers’

expenses due to rising fuel prices and
maintenance requirements. In contrast,
Electric Vehicles (EVs) and machinery
offer a cost-effective alternative, with
lower running costs and minimal servicing
needs. Over time, this not only enhances
profit margins but also provides farmers
with financial stability and independence
from volatile fuel markets.

Electric tractors are leading this
transformation. They are designed to
deliver high performance while being

B

oy




environmentally
zero tailpipe emissions. This directly
contributes to lowering carbon footprints
and reducing air pollution in rural
areas, where agricultural emissions have
traditionally been high. Furthermore,
electric tractors offer features such as

friendly,  emitting

regenerative braking, precise torque
control, and smart connectivity, enabling
farmers to manage field operations more
efficiently. With advancements in battery
technology, many electric tractors can

now run for hours on a single charge,
making them increasingly practical for
diverse farming needs.

Electric Mobility Boosts
Productivity and Sustainability

The introduction of electric mobility
also productivity through
automation and data integration. Smart
electric vehicles equipped with sensors
and IoT capabilities allow farmers to

enhances

monitor soil health, weather conditions,
and equipment performance
time. This digital integration enables
data-driven decision-making, optimizing
resource usage such as water and
fertilizers. As a result, farms become
not only more productive but also more
sustainable, aligning with the broader
goals of precision agriculture.

Electric mobility is also transforming
logistics and post-harvest management.
Small electric vehicles and e-loaders are

in real
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being deployed to transport produce
from farms to markets, offering a
cleaner cheaper alternative to
conventional transport modes. These
vehicles are particularly beneficial for
small and marginal farmers who often
face challenges in accessing efficient
logistics. By lowering transportation
costs and reducing spoilage during
transit, electric mobility ensures better
income stability and helps strengthen the
rural supply chain.

In addition to economic and
operational advantages, electric mobility
plays a in promoting
environmental sustainability. By
replacing fossil-fuel-based equipment
with electric alternatives, farmers
contribute to reducing greenhouse
gas emissions and conserving natural
resources. When combined with
renewable energy sources such as solar
power, the benefits multiply, creating self-
sustaining agricultural ecosystems. For
instance, solar-powered charging stations
for electric tractors or irrigation pumps
can further reduce dependency on grid

and

crucial role
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electricity, paving the way for
energy-resilient farming communities.

The Road to Widespread EV
Adoption in Agriculture

However, challenges remain in
scaling up electric mobility in agriculture.
Limited charging infrastructure, high
upfront costs, and lack of awareness
among farmers are key barriers to
widespread adoption. Addressing
these challenges requires collaborative
efforts from the government, private
sector, and financial institutions.
Subsidies, low-interest financing
options, and rural charging networks can
accelerate adoption and make electric
mobility accessible to farmers across
all income levels.

The future of Indian agriculture
lies in combining sustainability with
technology, and electric mobility
represents a vital step in that direction.
As awareness and accessibility grow,
electric tractors, e-loaders, and battery-
powered tools will become commonplace

in rural India, transforming the way
farming is done. By embracing this
green transition, the agricultural sector
can achieve higher productivity, lower
costs, and a significantly reduced
environmental impact.

Electric mobility is not just a
technological advancement. It is a
toward smarter, cleaner,
and more resilient farming that holds
the potential to reshape the future
of Indian agriculture.

movement

Conclusion

Electric mobility is set to redefine the
future of Indian agriculture by making
farming cleaner, more cost-effective, and
increasingly technology-driven. While
challenges such as infrastructure and
adoption barriers remain, collaborative
efforts across sectors can accelerate
this transition. Ultimately, embracing
electric mobility will empower farmers,
strengthen  rural economies, and
support a more resilient and sustainable
agricultural ecosystem. w
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The Challenge of
Integrating
Sustainability without
Slowing Production

Focused on the tension between speed
and sustainability in today’s industrial
world, this article explains how
companies can redesign processes,
adopt smarter systems, and rethink
leadership to achieve both efficiency
and environmental responsibility.

MADHUSUDHAN AGALPADY,
Founder and Managing Director, Maav Industries Ltd.
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n today’s manufacturing landscape,
factories are caught between two
powerful forces: the pressure to
produce faster and the responsibility
to operate sustainably. This article explores
how modern operations can bridge that
divide—not by compromising one for
the other, but by redesigning processes,
technology, and strategy so that efficiency
and sustainability move forward together.

Redefining Efficiency: Making
Sustainability Part of the
Workflow

Walk into any modern factory
or operations floor and you’ll notice
two competing moods. On one side,
the relentless rhythm of production,
machines, metrics, and delivery deadlines
that can’t afford to blink. On the other, the
growing urgency to clean up our processes,
reduce emissions, and prove that we’re
building responsibly. These two forces
don’t naturally get along. The tension
between speed and sustainability isn’t
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philosophical, it’s practical. How do you
build greener systems without breaking
the rhythm that keeps business alive?
That question is no longer theoretical;
it’s shaping the next decade of industrial
strategy.

Most companies want to be greener,
but nobody wants slower output. The
real balancing act isn’t between good
intentions and bad habits; it’s between
sustainability goals and production speed.
If every “eco-friendly upgrade” means lost
hours, delayed shipments, or frustrated
teams, it’s going to die on the factory floor
long before it saves the planet. But new
technologies and smarter planning are
showing that it’s possible to cut waste,
lower emissions, and still move fast. The
trick is to make sustainability part of how
you operate, not something you bolt on
later. Efficiency and responsibility can
share the same lane, if you build them
that way.

Fix the Basics: Measure,
Upgrade, and Schedule Smarter

The first thing to fix is
how we things.
Too many operations look
at sustainability in broad,
company-wide averages,
instead of where it really
matters, the actual machines,
systems, and people running
them. Before any change, you
need to know exactly where
your energy goes, where waste
piles up, and where small
pauses or hiccups cost hours
over time. Once that’s clear,
improvements like predictive
maintenance or smart Sensors
suddenly make sense. You
can reduce energy use and
downtime at the same time. It’s
not about fancy dashboards;
it's about turning hidden
inefficiencies visible,
solvable problems. In short:
measure before you move, or

measure

into

you’ll just be guessing.

Then comes the part most teams get
nervous about, changing the hardware.
Switching to cleaner energy or more
efficient systems doesn’t have to mean
ripping everything apart. Start where it’s
easy: equipment that doesn’t run all the
time, systems that use mid-level heat,
or tools that can be upgraded in stages.
Adding smart storage for heat or power
can help balance energy demand without
pausing production. The goal isn’t an
overnight revolution, but a gradual
replacement that keeps the wheels
turning. Companies that do this well
plan every upgrade like a relay race, one
leg hands off smoothly to the next. No
drama, no sudden stops, no “eco-excuse”
for missing targets.

Once the base is solid, the next level is
smart scheduling. Not all work is equally
time-sensitive or power-intensive, so why
treat it that way? With better data, you can
schedule certain production runs during
off-peak energy hours, or when renewable
sources are stronger, without touching
your delivery deadlines. That alone
can lower emissions and utility costs
dramatically. At the same time, materials
with recycled content or lower carbon
footprints can be added step by step, as
long as they don't affect product quality or
speed. This is where sustainability starts
earning its keep, not just cutting costs but
proving that smarter timing and cleaner
inputs actually improve performance.

Still, all of this needs boundaries and
discipline. Any new system that saves
energy but risks disrupting production
must be tested on non-critical lines first.
Every change should have a measurable
goal: how it affects uptime, quality, and
efficiency. If it can’t prove those three
things, it’s not ready. Focus first on cutting
peak energy demand rather than total
energy use, that’s where the biggest savings
often hide, without touching production
speed. And whatever you install must
be easy to audit later. Governments and
customers are increasingly asking for
proof, not promises. Building that audit



trail early saves enormous pain later,
when compliance deadlines show up at
your door.

Embedding Green Thinking
Into the DNA of Operations

Sustainability only sticks when it
stops being a side project and becomes
part of the company’s identity. The
new generation of leaders isn’t chasing
eco-certificates,  they’re = embedding
environmental awareness into the logic
of operations itself. They don’t talk about
slowing down to be greener; they talk

about using cleaner, cheaper, smarter
systems to keep going faster, for longer.
And the irony is, once you stop seeing
sustainability as an obstacle, you discover
it's actually a productivity strategy.
Reduced waste, fewer breakdowns, and
better data make you leaner, not slower.
That’s the real win: proving that progress
doesn’t come from choosing between the
planet and production, it comes from
designing a business where the two move
in sync.

Conclusion

The path to sustainable manufacturing
isn’t about choosing between output and
environmental responsibility. It’s about
redesigning systems so the same changes
that reduce emissions also improve
performance. With smarter measurement,
phased upgrades, intelligent scheduling,
and disciplined testing, companies can
unlock a model where sustainability
strengthens productivity instead of
slowing it. The future belongs to factories
that run cleaner, run smarter, and
ultimately, run faster—not in spite of
sustainability, but because of it. )
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BLDC Technology:
Driving Efficiency in EVs,
Industrial Machinery,
and Renewable Energy

In today’s rapidly evolving technological landscape, energy

efficiency has become more than just an aspiration, itis a
necessity. From the vehicles we drive to the factories that
power our economies and the renewable energy solutions
sustaining our future, the demand for smarter, more efficient
technologies is unrelenting. At the heart of this transformation
lies one unsung hero: the Brushless DC (BLDC) motor.

REARADMIRAL RSREENIVAS,

VSM (Retd), CEO, Bondada Group
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BLDC
merely a technical innovation;
it represents a paradigm shift in
how we think about efficiency,

reliability, and sustainability
multiple domains.

technology is not

across

Understanding
BLDC Technology

To appreciate the significance of BLDC
motors, we must first understand their
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fundamental difference from conventional
motors. Unlike brushed DC motors, BLDC
motors eliminate the need for brushes
to transfer current. Instead, they rely on
electronic commutation, which reduces
friction, enhances efficiency, durability,
and improves control.

This seemingly simple change carries
profound implications: higher efficiency,
longer lifespan, reduced maintenance,
reduced size and weight, less noise, and
precise performance. These characteristics

make BLDC motors uniquely suited
for applications energy
savings, reliability, and sustainability
are paramount.

where

BLDC in Electric Vehicles
(EVs): Powering the Green
Revolution

Electric vehicles are the torchbearers
of sustainable mobility, and BLDC
motors are their quiet champions.
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The advantages are manifold:

Energy Efficiency: BLDC motors
convert a higher percentage of
electrical energy into mechanical
energy, translating to greater
mileage per charge.

Compact Design: With higher
power density, BLDC motors
enable lighter, smaller, and more
efficient drivetrain designs.
Regenerative Braking: The
motors facilitate regenerative

braking, feeding energy back
into the battery and extending
vehicle range.

« Durability: Without brushes
to wear out, the motors require
minimal
deliver consistent

maintenance and

performance
over years.

In an era where EV adoption is critical

to reducing carbon footprints, BLDC

technology directly enhances accessibility

and consumer confidence by improving

affordability and reliability.

BLDC in Industrial Machinery:
Redefining Productivity

Industrial operations are under
immense pressure to maximize output
while minimizing costs and emissions.
Traditional struggle
to balance performance and energy
efficiency. BLDC motors, however, excel
in this space.

motors  often
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« Precision Control: BLDC
motors allow for superior speed
and torque regulation, essential
in automated machinery,
robotics, and CNC equipment.

+ Reduced Downtime: Their
longevity minimal
maintenance translate to
uninterrupted operations, a
critical advantage in high-
output industries.

+ Energy Savings: With energy
constituting a major cost
factor in industries, even
small improvements in motor
efficiency yield substantial long-
term savings.

In sectors such as textiles,
packaging, and heavy machinery,
BLDC technology enhances not only
efficiency but also sustainability,
aligning with global goals for greener
industrial practices.

and

BLDC in Renewable Energy:
Enabling a Greener Tomorrow

The renewable energy sector
embodies our collective aspiration for
a sustainable future. BLDC motors
play a pivotal role in making renewable
solutions more efficient and reliable.

« Wind Energy: BLDC motors
are used in pitch control systems
of wind turbines, ensuring
optimal blade alignment and
maximizing energy capture.

« Solar Energy: In solar water
pumps, BLDC technology
ensures energy-efficient
operation, critical for agriculture
in remote and rural areas.

« Energy Storage Systems: By
enabling precise control and
energy-efficient  performance,
BLDC motors support the
integration of renewable energy
into smart grids.

These may

technical, but their real impact is
profound: more accessible, affordable,

contributions seem
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and dependable renewable energy for
communities worldwide.

Overcoming Challenges in
BLDC Adoption

While the advantages of BLDC
motors are undeniable, widespread
adoption is not without challenges.

The initial cost of BLDC systems can
be higher due to complex electronic
controllers. However, the long-term
benefits like energy savings, durability,
and reduced maintenance far outweigh
the upfront investment.
Additionally, as
technologies advance and economies of
scale improve, the cost barrier continues

semiconductor



to shrink. Collaboration between
policymakers, = manufacturers,
industry leaders is key to accelerating
this transition.

and

Looking Ahead: The BLDC Era

The world is entering an era where
efficiency is no longer optional but

mandatory. Climate change, resource
scarcity, and growing energy demands
compel us to rethink how we design
and deploy technology. BLDC motors,
with their unique ability to combine
performance with sustainability, stand
as a cornerstone of this new era.
Embracing BLDC technology is not
just about adopting a motor, it is about

driving a movement. A movement
toward cleaner cities, smarter industries,
and renewable-powered communities.
Our collective responsibility is to
champion technologies that not only
drive progress but also protect our
planet for future generations. BLDC
technology embodies this balance, and
its time has truly come. )
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Al, Biotech and Biofuel:
The New Energy Trifecta

RS

i 1' AR ¥
V., 7 i 'H IH’ { M’hf'l r\f\: e /. ,rn)‘l‘“ulh\'l‘ 0, .

KISHAN KARUNAKARAN,
CEO and Founder, Buyofuel




This article explores

how Artificial
Intelligence, !
Biotechnology, L B

and Biofuels are
converging to form a
powerful new energy
trifecta. It explains
how each sector
contributes uniquely
to the clean energy
transition—and how
their integration

can accelerate
sustainability,
efficiency, and
energy independence ¥
for the future. \l{'e-m
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s the world races to achieve
net-zero targets and reduce
its dependence on fossil fuels,
three sectors are emerging as
powerful allies - Artificial Intelligence
(AI), Biotechnology, and Biofuels.
Each has a transformative role to
play, but together they form a new
“energy trifecta” that can accelerate
the global clean energy transition. This
convergence blends intelligence, biology,
and sustainability to redefine how energy
is produced, managed, and consumed.

A

AI: Powering
Smart Energy Systems

Artificial intelligence is reshaping
industries worldwide, and the energy
sector is no exception. For biofuels,
Al brings efficiency and intelligence
to every stage of the value chain.
Predictive analytics helps forecast
feedstock availability, optimize blending
operations, and anticipate market
demand. Smart logistics solutions reduce
costs and carbon footprints by ensuring
the right fuel reaches the right location
at the right time. Within biofuel plants,
Al-driven process automation improves
yields, minimizes waste, and increases
scalability. In short, AI transforms
biofuels from a traditional industry
into a data-driven ecosystem capable of
operating at a global scale.

Biotechnology:
Unlocking Next-Gen Biofuels

Biotechnology is redefining what
is possible in the field of sustainable
energy. Advanced biotech research is
enabling the production of cleaner,
more efficient, and more affordable
fuels. For instance, agricultural residues
and non-food crops are now being
converted into next-generation ethanol.
Algal biofuels, once experimental,
are becoming increasingly viable due
to biotech that boost
yield and reduce costs. Additionally,

innovations
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biotechnological methods allow carbon
emissionstobe captured and repurposed
into valuable energy products. This is
particularly relevant for countries like
India, where abundant agricultural
byproducts and organic waste can
be turned into a steady stream of
bio-based energy solutions.

Biofuels: A Scalable
Bridge to Sustainability

Biofuels play a vital role as a bridge
between  today’s  fossil-fuel-based

systems and tomorrow’s clean energy
future. They offer a renewable, low-
carbon alternative while also creating
economic opportunities for farmers
and Programs
such as ethanol blending, biodiesel
adoption, and investments in green
hydrogen highlight the importance of
biofuels in national energy strategies.
Beyond reducing oil imports, biofuels
contribute to energy security and
rural  prosperity, ensuring that
sustainability is not only environmental
but also economic.

rural communities.



The Energy Trifecta in Action

The convergence of Al biotech, and
biofuelsiswhere the true transformation
lies. AI brings intelligence and
efficiency, biotechnology drives
innovation at the molecular level, and
biofuels provide a scalable, accessible
solution.  Together, this trifecta
accelerates decarbonization, reduces
risks, and creates new opportunities
for green growth. It also highlights how
cross-sector collaboration is no longer
optional but essential in achieving

sustainability goals.

The new energy trifecta Al, biotech,
and biofuels represents the future
of sustainable energy. By combining
technology with biology and renewable
resources, this synergy can combat
climate change, strengthen rural
economies, secure long-term
energy independence. The next decade
will be defined not by the dominance of
a single solution, but by the integration
of many. And in that integration lies
the promise of a greener, smarter, and
more resilient energy future.

and

Conclusion

Al, biotechnology, and biofuels
together represent a transformative force
that can redefine global energy systems.
Their combined strengths—intelligent
optimization, biological innovation,
and renewable fuel production—create
a pathway to faster decarbonization and
stronger energy security. As countries
work toward net-zero goals, this synergy
will play a crucial role in shaping a
greener, smarter, and more resilient
energy future. )
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The Evolution of
Semiconductor
Manufacturing Driving
Next-Gen Digital
Transformation

This article explains how semiconductors have
evolved from basic electronic components into
the foundation of modern digital transformation.
It highlights breakthroughs in manufacturing
technologies, sustainability efforts, and global
supply-chain strategy that are reshaping
industries worldwide. Ultimately, it shows how
advanced chips are powering the next era of Al,
connectivity, and intelligent systems.

VIVEK GUPTA,
Director of Panembra Tech
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emiconductors have long been
the silent enablers of progress,
powering everything
microprocessors to memory
chips. Yet, in the digital-first era, they
have transcended their traditional
role as mere components, emerging
instead as the bedrock of technological
transformation. The evolution of
semiconductor manufacturing,
marked by unprecedented innovation,
precision, and scale, is now steering
the next generation of digital
transformation across industries.

from

From Microchips
to Macro Impact

The semiconductor industry has
come a long way since the invention of
the integrated circuit in the 1950s. The
early decades were defined by Moore’s
Law, the observation that the number
of transistors on a chip doubles roughly
every two years. This principle fueled
exponential growth in computing
power while reducing costs, enabling
the rise of personal computing, the
internet, and mobile technology.

However, as transistors approached
the limits of miniaturization, traditional
scaling began to plateau. In response,
the industry pivoted from purely
shrinking geometries to embracing
innovation in materials, architectures,
and design methodologies. The
transition from planar transistors to
FinFETs and now to Gate-All-Around
(GAA) architectures exemplifies this
shift. Each iteration has unlocked
higher performance, energy efficiency,
and integration density,
ingredients for today’s data-intensive
and Al-driven applications.
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Advanced Manufacturing:
The Core of Digital
Acceleration

Modern semiconductor
manufacturing is an orchestration of
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extreme nanotechnology,
and automation. The shift to nodes
as small as 3nm, and soon 2nm, has
redefined the boundaries of possibility.
Extreme Ultraviolet (EUV) lithography,
pioneered by ASML and adopted by
global foundries, is revolutionizing
chip production by enabling finer
patterns and higher transistor counts.
This leap in manufacturing capability
is not just a technical milestone, it is
an economic catalyst that accelerates
digital adoption across sectors.

For instance, high-performance
chips are driving AI
in data centers, supporting deep
learning models that power predictive
analytics, autonomous systems, and
generative AI. Similarly, the rollout
of 5G and edge computing depends
on advanced semiconductors that can
process vast data streams in real time
with minimal latency. Even emerging
technologies like quantum computing
and neuromorphic processors trace
their viability back to breakthroughs in
semiconductor fabrication.
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Sustainability and the
Smart Factory Paradigm

The semiconductor  industry,
however, is confronting its
sustainability challenge. Chip
fabrication is energy-intensive and
requires vast quantities of ultrapure
water and rare materials. Recognizing
this, leading
integrating smart factory principles to
optimize production while reducing
environmental impact.

Al, robotics, and digital twins are
increasingly being deployed in fabs
to enhance yield prediction, reduce
waste, and improve resource efficiency.
Companies like TSMC, Intel, and
Samsung are investing heavily in
green manufacturing processes, from
closed-loop water recycling systems
to renewable energy integration,
setting benchmarks for sustainable
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digital
semiconductor
environmental responsibility is critical
to ensuring that digital transformation
is both scalable and sustainable.
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A Geopolitical and
Economic Keystone

Beyond technology, semiconductor
manufacturing has become a strategic
imperative. Nations are racing to secure



their semiconductor supply chains,
recognizing chips as the lifeblood of
modern economies. The U.S. CHIPS
Act, the European Chips Act, and
Semiconductor Mission are
policies but
of digital sovereignty.
These initiatives aim to localize
manufacturing, spur R&D, and reduce
dependency on a handful of East Asian
foundries, creating a more resilient and
distributed global ecosystem.
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The Road Ahead:
Intelligence at the Core

As the world embraces AI, IoT,
immersive technologies, the
will remain at the
transformation.

and
semiconductor
center of digital
The convergence of chip design
and software-defined innovation,
exemplified by AI accelerators and
domain-specific architectures,
define the next era.
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The evolution of semiconductor
manufacturing is no
about achieving smaller nodes; it’s
about enabling smarter systems,
faster connectivity, and
sustainable progress. In essence,
semiconductors are not merely
driving digital transformation, they
are redefining its very architecture,
bridging the physical and digital
worlds to power the intelligent
economy of tomorrow. w
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AUTOMOTIVE FIELD TRIALS
Conventional & Electric Vehicles: 2W, 3W, 4W, Commercial

DZONE TECHNOLOGIES Projects Executed > All terrain | All Surfaces | 14,14,500 km | 45°C to -5°C | Since 2012
Experts and well experienced in field trial projects. They are trained to be alert and observant of symptoms or
RIDERS DRIVERS outcomes. This includes daily and periodic data handling as required.
SUBJECTIVE . . : .
FEEDBACKS The Team of riders / drivers are well trained to give near accurate feedbacks.
ENDURANCE Our team has executed more than 14 lakh km of endurance projects in harsh terrain and weather (45°C to -5°C),
TEST across India and all in record time.
Real Time Logging> Fuel Consumption | TPMS with Tyre Temperature | Speed | Distance | Location (GPS) |
DATA Braking Distance | Acceleration Time | Temperature - Engine Oil, Engine Surface, Ambient | Electric Vehicle>
ACQUISITION Battery (Voltage, Current, Temperature), Mileage, and more parameters as needed.
Periodical Logging > Tread depth measurement and tyre surface condition
PROCEDURE Strictly as per the guidelines of the project initiator

IDZ A-13 S, 32/6, Aamrai, Near Zeal College, Narhe, Tal - Haveli, Pune 411041
+91-9860116255 | Email: contact@dzoneworld.com | www.dzoneworld.com
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MACHINE TOOLS

REVOLUTIONIZE DEFENGE MANUFACTURING WITH
PH ISPACE & DEFENCE WING!

Phillips Machine Tools India Pvt. Ltd.
upport.india@phillipscorp.com @) +91 7410003380 G
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