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Introduction

Globally, the manufacturing sector is undergoing rapid transformation. On the one hand, there is a rising need for
collaboration across disparate supply chains, encouraging visibility across upstream and downstream channels. On the
other hand, customer expectations are changing, influenced by an increasingly consumerized world. Today, customers
expect accelerated delivery, accurate fulfillment, and superior experiences without incurring unwanted costs.

Manufacturers who are unable to live up to this promise stand to
lose out on crucial business opportunities and would struggle
to scale. To overcome this shortcoming, manufacturers need to
leverage the power of digitalization and reimagine traditional
manufacturing plants as “Smart Factories.”

The drive towards Smart Factories is perfectly encapsulated in the Industry 4.0 trend. Initially popularized by the industrial
economies of Europe, Industry 4.0 is now a priority for nearly every manufacturer in the world. It refers to the widespread
digitalization of operational systems, giving them networked capabilities to facilitate the seamless exchange of data. A
proactive adoption of this this strategy has significant implications across the manufacturing value chain, from collecting
machine data for predictive equipment maintenance to digitalized personal training, and smarter customer interactions.
However, studies suggest that only 10% of manufacturing companies that are “digital champions” have achieved their
Industry 4.0 goals.

That's why there is a lot of interest and investments in Smart Factory technologies, a market poised to reach $155 billion
by 2025 at a 10% CAGR. Through the strategic intervention of digital innovation and the timely adoption of Smart Factory
solutions, manufacturers can find one step closer themselves to 4.0 and gain from digitalization.?
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Unraveling the Smart Factory Concept

In a Smart Manufacturing world, the next-gen technologies empower every plant, process, and stakeholder that is
involved in the operations. This involvement is critical to overcoming some of the long-standing challenges plaguing the

manufacturing sector:
People and Rapid digitalization : ’_
process gaps < of manufacturing ‘ =

Market forces

Fierce competition from smaller, Shortage of skilled talent, Protracted timelines for digital

more agile market entrants especially in emerging tech transformation

Slow response to market Rigid processes that are difficult Under-utilized automation

changes to scale potentials on the factory floor

The risk of losing out on Lack of visibility across the Cybersecurity around as more

business opportunities supply chain systems become networked
(hence vulnerable)

To address these issues, manufacturers must reconfigure/replace/retire traditional IT with Smart Factory-ready solutions.
New model that are the norm in the Industry 4.0 era take advantage of a variety of cutting-edge technologies, integrated
via smart manufacturing solutions. Some of the core areas covered here include the Internet of Things (loT), blockchain,
big data analytics, artificial intelligence (Al), machine learning, the cloud, robotic process automation, immersive
technologies, and mobility solutions.

loT is among the core technologies behind the Industry 4.0 vision. It connects physical or operational systems (like
manufacturing equipment, vehicles, safety devices, to name a few) with IT capabilities. Progressive manufacturing
enterprises are now eager to explore creative ways to use loT. Recently, in 2019, Pilkington Automotive equipped a
warehouse with loT sensor-enabled smart lights.® The objective of this initiative is to solve a higher purpose: positively
impact the environment and cut down waste. The loT data gathered from 1300 ceiling lights across the facility helps and
cut down on waste to monitor employee movements, optimize space usage, reduce energy consumption, and even make
decisions in operational areas like order picking. Examples like this rely on the combination of loT and advanced analytics.

The data acquired can be fed into an advanced analytics engine to extract insights. Previously the acumen for decision
making, disciplines, assembling the same is a challenge in itself. But in a Smart Factory, analytics is augmented using
sophisticated visualizations and easy-to-use dashboards, to democratize insight access for every manufacturing
stakeholder.

Komatsu, the Japanese heavy equipment maker, had connected multiple next-generation devices in its production
facilities to the cloud, which helps the production supervisors to monitor the shop operations in real-time. Komatsu went
to acquire an American mining equipment maker Joy Global, which had connected shop ecosystem that could send 42000
data points per minute to the data center team that monitored dashboards for operational excellence.*

In future-ready factory floors like this one, personnel can receive real-time insights into machine wear-and-tear, and
production speed. These insights can be made more accurate by implementing Al and ML techniques.

PepsiCo benefits from the power of Al using intelligent automation and loT. At one manufacturing plant responsible for
PepsiCo’s Frito-Lay lineup, an ML engine determines how to manage the chips production line best. The potato wafers
receive automated lasers at a particular angle; loT sensors then detect the resulting sound. ML processes the audio and
matches it with historical sound patterns to predict the correct texture. Finally, this generates actionable insights on how to
configure a system for optimum texture and quality.®
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Apart from loT, analytics, and Al, Blockchain is another area of keen interest for manufacturers, expected to grow at an
incredible 80% CAGR between now and 2025.¢ Blockchain creates a transparent, immutable, encrypted ecosystem across
the manufacturing supply chain that can exchange secure and verified data. Blockchain has several promising use cases in
Smart Manufacturing.” For instance, it enables smart contracts that help align freshly on-boarded suppliers to new terms
and conditions without adding to transaction costs or timelines. At Birlasoft, we have implemented a component-level
automation framework for smart contracts that makes the multiple tasks of supplier management (registration, identity
management) more straightforward and more secure.

Another focus area is Robotic Process Automation, currently a mature market for manufacturers. By 2024, RPA will be
worth over S5 billion globally, thanks to the high level of accuracy and efficiency it provides.? Siemens coupled RPA with
Al-based platforms like IBM Watson and Google’s natural language translation to strengthen its automation capabilities.
From just 50 automated processes at the start of the project, Siemens scaled to 170 new processes in less than a year. In
the end, the company automated 280,000+ additional hours of effort as a result.®

And all of this relies on compatibility with big data formats and mobile access, supported by a cloud-based hosting
environment. Manufacturers are already adopting SCADA solutions at scale, capable of processing data in real-time, to
generate timely insights. Manufacturing Execution Systems (MES) have moved to the cloud, enabling easy scalability and
quick connectivity with new data sources.

Sanmina Corp. (an electronics manufacturer) is using cloud-based MES as part of its Industry 4.0 strategy. The company
has on-boarded 35,000+ pieces of equipment to the cloud, and this has enabled seamless integration across 50+ factories
in 50+ countries.™

Finally, mobility is essential for delivering insights while on the move - a game-changer for field personnel. An employee

looking to service equipment at a manufacturing plant can significantly reduce their Mean Time To Repair (MTTR) by
referring to the valid data while on the move.

What constitues ‘Smart’ in a Smart Factory?

loT, analytics, Al, Blockchain, mobility, 6G, cybersecurity, immersive
technologies, and mobility are the key underlying technologies
that are at the center of Smart Factories. While 10T, mobility,

analytics, and the cloud are witnessing large-scale deployments,
Al, Blockchain, 6G communications, cybersecurity, and quantum
technology represent the next frontier.

Interest and investment in these areas will be critical as CXOs look at establishing themselves as Industry 4.0 pioneers.

Together, these technologies will help CXOs reimagine their enterprises as TOUCHLESS, TRANSPARENT, CONNECTED,
REAL-TIME, and SCALABLE
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1. Smart Factories aim towards TOUCHLESS systems

Al, chatbots, and intelligent business dashboards are enabling self-service analytics. By automating the entire plant data
collection process and removing human intervention in iterative tasks, factories are becoming become nearly touchless. As a
result, human efforts are redirected towards more value-generating activities such as product design/conceptualization and
customer management.

2. Smart Factories are TRANSPARENT, built on a single
source of truth

In the Industry 4.0 context, MES platforms take on a new dimension, leveraging the

cloud to connect and control the various operating systems across the enterprise. This
upgrade ensures that information flows are centralized (regardless of the scale of the
manufacturing ecosystem), leading to a single source of truth, with minimal risk of errors

or duplication. MES platforms must be coupled with analytics dashboards that drive
transparency for key stakeholders. Manufacturing stakeholders can view critical data and
insights as per their business persona, irrespective of warehouse location, or the

geography of operation. .

3. Smart Factories are driven by
data collected from a variety of
CONNECTED touchpoints

Data Management is another critical parameter for any
Smart Factory component. By being connected to a network,
any device or machine can collect and relay data. They can
even be embedded with Edge Analytics capabilities so that
the data processing can take place on-site without having to
plug into the cloud or any other storage system. That said, if
there’s a limited linkage between these devices, Industry 4.0
will perish. In any connected ecosystem of data-intensive
machines and devices, 5G connectivity is beneficial. The high
speeds and low latency offered by 5G is foundational to
scaling up on the smart factory pilot projects.

5. Smart Factories are easily SCALABLE,
without retrenching existing infrastructure

Smart manufacturing systems help enterprises monitor the factory floor in The transformation would become unsustainable if not supported by
real-time, aided by notifications delivered to a stakeholder’s mobile easy scalability. An enterprise-specific solution deployment model
device. Automated alerts on operational events such as order arrival, (on-premise, public, hybrid, or multi-cloud) speeds up new
inventory shortage, etc., as well as updates on when specific KPI technology implementation and time-to-market. Therefore, Smart
thresholds are crossed, are pivotal for manufacturers looking to go beyond Factories showcase increased flexibility, where central, regional, or

a reactive approach to operations management. decentralized deployments fit into the enterprise framework without

causing fragmentation.
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Most importantly, Smart Factories are built on the cohesive

and coherent coming together of information and operational
technology systems, also termed the ‘IT/OT intersection’. It implies
that every system on the factory floor should be networked and
become a data collection node. At the basic level, this data is
relayed to cloud platforms like MES to extract insights. Further,

OT systems will be furnished with edge analytics capabilities so
that real-time data streams are immediately processed to generate
insights without needing a centralized system. This is enabled by
Industrial 10T (I10T) - predicted to become a $771.72 billion market
by 2026.

That said, the converged IT/OT environment is susceptible to cyber threats, which can bring the entire smart factory
operation to a halt. No wonder, every smart factory needs to have a cybersecurity shield that can prevent security breaches
like denial-of-service attacks and security incidents.

SCALABLE
&9 IT/OT convergence
Q Q‘S for a decentralized
o&' ?V K'Y and flexible factory
R\ 0
O &¥
\‘ Smarter
g operations for
: proactive
responses
Effective data
management for
connected stakeholders
TOUCHLESS TRANSPARENT
Intelligent Single source of truth
automation for for an efficient

value creation ecosystem
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Unraveling the Smart Factory Concept

In a Smart Manufacturing world, the next-gen technologies empower every plant, process, and stakeholder that is involved
in the operations. This empowerment aims to address some of the key priorities of the manufacturing sector:

Faster inventory
replenishment and
lesser waste

Instead of waiting for an order

to come in, and then initiating

the procurement cycle, Smart
Factories predict demand and
auto-stock supply accordingly. This
optimizes the use of warehouse
space and prevents the waste of
products, particularly relevant

for manufacturers dealing with
perishable goods. We deployed an
inventory management solution
for a cement company to predict
demands based on multiple
parameters. Through accurate
forecasting and automated
replenishment, the company was
able to save 3% in logistics costs
while also reducing adverse events
by 18%. To know more about

how machine learning can help
demand planners improve the
forecast accuracy, read here.

Reduction in
transportation costs

By embedding vehicles with
loT-enabled sensors, operational
managers can monitor driver
behavior, and shipment quality

as the vehicles move through
remote regions. Telematics is a
vital innovation in this context,
equipping vehicles with a range of
data-driven systems, saving costs
in terms of fuel wastage, improper
driver behavior, and loss to quality.
Birlasoft equipped the vehicles
owned by a shipping company with
diagnostic and remote monitoring
capabilities. As vehicle location
and driver behavior data flowed

in, in real-time, the company was
able to increase vehicle use by

4% along with a 12% reduction in
driving incidents, positively
impacting costs.

Seamless supplier
collaboration

Smart Factories make it possible
to explore new business

models such as B2B2C. In the
B2B2C model, interactions and
transactions rely on multiple
suppliers to be completed.
Blockchain will enable smart
contracts that can be auto-
executed with supplier details
and remain secure while ensuring
transparency for everyone
involved.

Smarter upskilling for personnel

It is imperative to adopt technologies that help

to address the skills shortage currently faced in
manufacturing. Augmented and Virtual Reality (AR
and VR) should help optimize operations on the

shop floor, including better upskilling/reskilling for
factory workers, always-on safety monitoring, and even
enhanced product design & development. At Birlasoft,
we've developed AR-based solutions that support
personnel with a visual workflow and voice assistance.
This led to a 25% increase in productivity and 6X times
reduction in picking errors in smart warehouses. To
know more, read here."”

Improved asset utilization

One of the key benefits of 0T systems is its ability to
transmit data in real time, thereby providing better
visibility into manufacturing assets. Coupled with
on-device Edge Analytics, manufacturing personnel
can obtain real-time data that secures high-value
shipments while being transported, ensures
employee safety in field conditions, and streamlines
product movements within warehouses. We enabled
real-time tracking of hi-tech assets that are always

in motion. This helped to improve asset utilization
by 3%, in turn enhancing customer satisfaction and
revenues.
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Smart logistics
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using machine
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Accelerating Your Journey Towards Smart Manufacturing: The Way

Forward

To implement Smart Manufacturing solutions, CXOs must follow a carefully calibrated roadmap. The stepping stone to this

journey begins with a thorough assessment of the “as-is” landscape, getting to the root of the challenges, and outlining

a robust execution strategy comprising best-fit digital tools. To ensure the highest possibility of being first-time right,

manufacturers can partner with technology veterans with battle-tested expertise in Industry 4.0 transformation. Briefly, the

transformation roadmap looks as follows:

o—v Start with why

Map out your business priorities, short to long term strategy with
the digital transformation goals your firm needs.

Move on to
assessment

Break down your “as-is” value chain across supply & procurement,
on-floor operations, inventory management, and logistics &
distribution, in terms of critical dimensions.

Time to benchmark

Compare the various dimensions with the benchmark data to
assess the digital transformation maturity index of your value chain.

@} Zero in on a “smart”
answer

Align challenges/opportunities to industry use cases, mapping
out the digital tools needed to generate value (for example, loT,
advanced analytics, Al, Blockchain, etc.). While you're at this step,
you need to shortlist the right set of vendors that bring to life the
various use cases your company needs.

“Scale up” with
mini-smart factories

S

Extend the scope of your successful smart factory experiments to
a broader scale and continuously monitor the outcomes with the
benchmarked data/metrics.

o
i

Build the “digital
culture”

a

Assess the company culture to identify transformation
stakeholders, understand the appetite for digitalization, and figure
out change management needs.

Following these six foundational steps, manufacturers can look forward to a smart landscape that’s geared

for sustained productivity, greater scalability, improved efficiency, and optimal asset utilization.
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