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FOREWORD

Building the Next Generation of Indian Manufacturing
India’s manufacturing sector stands at a defining moment.

As global supply chains diversify, export 
opportunities expand, and domestic 
demand continues to grow, Indian 
manufacturers have an unprecedented 
opportunity to strengthen their position 
in both local and international markets. 
At the heart of this opportunity lies 
the country’s vibrant MSME sector—a 
community of entrepreneurs, 
innovators, and job creators that 
contributes significantly to India’s 
economic growth.

Yet, the environment in which 
manufacturers operate today is 
fundamentally different from a decade 
ago. Customers expect higher quality. 
Buyers demand greater transparency. 
Energy costs continue to rise. 
Competition is increasingly global. 
At the same time, manufacturers 
face challenges related to workforce 
availability, equipment reliability, and 
operational efficiency.

In this environment, technology is no 
longer simply an enabler of growth; 
it is becoming a prerequisite for 
competitiveness.

Among the technologies shaping 
the future of manufacturing, 
Edge AI stands out because of its 
practicality. Unlike large-scale digital 
transformation programmes that 
often require substantial investment 
and extensive infrastructure, Edge AI 
allows manufacturers to solve specific 
operational challenges through targeted 
deployments. Whether it is improving 
quality inspection, predicting equipment 
failures, reducing energy consumption, 
or enhancing workplace safety, Edge AI 
offers a clear pathway to measurable 
business outcomes.

For Indian MSMEs, this is particularly 
significant. The declining cost of 
sensors, cameras, and computing 

Mr. Shyam Mani 
Head – Business Lending Group 

CSB BANK
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devices has made advanced 
technologies accessible to businesses 
of all sizes. What was once available only 
to large enterprises is now increasingly 
within reach of small and medium 
manufacturers.

This report has been developed to 
help MSME leaders understand the 

opportunities presented by Edge AI, 
evaluate its potential business impact, 
and chart a practical path toward 
adoption. Our objective is not merely to 
discuss technology, but to explore how 
technology can help manufacturers 
become more productive, resilient, and 
future-ready.
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FOREWORD

It gives me immense pleasure to present 
the research report “Edge AI: The Next 
Frontier in Indian Manufacturing”, being 
released on the occasion of the 8th 
Annual Foundation Day Convention 
2026 of the Knowledge Chamber of 
Commerce and Industry (KCCI).

India’s manufacturing sector is 
undergoing a significant transformation 
driven by digital technologies, 
automation and data-driven decision-
making. As industries strive for greater 
efficiency, productivity and resilience, 
Artificial Intelligence (AI) is emerging 
as a key enabler of innovation. Among 
these advancements, Edge AI stands 
out as a transformative technology that 
brings intelligence closer to the source 
of data generation, enabling real-time 
insights, faster decision-making and 
enhanced operational performance.

This report, jointly prepared by CSB Bank 
and KCCI, provides valuable insights 
into the evolving landscape of Edge 

AI adoption in Indian manufacturing. 
It explores emerging opportunities, 
industry use cases, implementation 
challenges and strategic 
recommendations for leveraging Edge AI 
to enhance productivity, improve quality 
control, reduce downtime, optimize 
supply chains and accelerate the 
transition towards smart manufacturing.

As India advances towards becoming 
a global manufacturing hub, the 
integration of intelligent technologies 
will be critical in driving competitiveness 
and sustainable growth. Edge AI has the 
potential to redefine manufacturing 
processes by enabling predictive 
maintenance, autonomous operations, 
energy optimization and real-time 
analytics at scale. The findings and 
recommendations presented in this 
report offer a roadmap for industry 
leaders, policymakers, technology 
providers and stakeholders seeking to 
harness these opportunities.

Shri Durgesh Agarwal 
Chairman – Western Region 

Knowledge Chamber of Commerce and Industry (KCCI)
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At KCCI, we remain committed 
to fostering innovation, industry 
collaboration and knowledge-sharing 
initiatives that strengthen India’s 
industrial ecosystem. We believe that 
embracing transformative technologies 
such as Edge AI will play a pivotal role 
in shaping the future of manufacturing 
and advancing the nation’s Industry 4.0 
aspirations.

I extend my sincere appreciation to 
the teams of CSB Bank for their efforts 

in developing this comprehensive 
study. I am confident that this report 
will contribute meaningfully to industry 
discourse and support informed 
decision-making for businesses seeking 
to thrive in an increasingly digital and 
competitive environment.

I wish all stakeholders success in 
their collective efforts to build a 
smarter, more innovative, and globally 
competitive manufacturing ecosystem 
for India.
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EXECUTIVE 
SUMMARY

India stands at a pivotal moment in 
its manufacturing journey. Driven 
by initiatives such as Make in India, 
Production Linked Incentive (PLI) 
schemes, increasing digital adoption, 
and the growing need for global 
supply chain resilience, the country’s 
manufacturing sector is poised for 
significant transformation. However, 
to achieve its ambition of becoming 
a global manufacturing powerhouse, 
Indian enterprises—particularly Micro, 
Small and Medium Enterprises (MSMEs)—
must embrace technologies that 
enhance productivity, quality, agility, and 
competitiveness.

While Industry 4.0 laid the foundation 
for connected manufacturing through 
automation, sensors, cloud computing, 
and data analytics, the next wave 
of transformation is being shaped 
by Edge Artificial Intelligence (Edge 
AI). By enabling intelligent decision-
making directly at the source of data 
generation, Edge AI combines the 
power of artificial intelligence with the 
speed, reliability, and efficiency of edge 
computing.

This report explores how Edge AI is 
emerging as a transformative force for 
Indian manufacturing. It explains the 
fundamentals of Edge AI, its distinction 
from traditional cloud-based AI models, 
and the unique advantages it offers in 
industrial environments where real-time 
decision-making, operational continuity, 
data privacy, and cost efficiency are 
critical.

The report highlights why Edge AI is 
particularly relevant for India’s MSME 
sector, which accounts for a substantial 
share of manufacturing output and 
employment but often faces constraints 
related to capital, technical expertise, 
and digital infrastructure. Through 
affordable deployment models and 
scalable implementation approaches, 
Edge AI has the potential to democratize 
advanced manufacturing capabilities 
and accelerate digital transformation 
across enterprises of all sizes.

A detailed examination of high-impact 
use cases demonstrates how Edge AI 
can improve predictive maintenance, 
quality inspection, worker safety, energy 
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optimization, inventory management, 
and production efficiency. Sector-
specific analyses further identify 
industries where adoption can deliver 
the greatest value, including automotive 
and auto components, textiles and 
apparel, pharmaceuticals, food 
processing, electronics manufacturing, 
metals, and engineering goods.

Beyond technology, the report 
evaluates the economics of Edge AI 
adoption by examining investment 
considerations, return-on-investment 
drivers, operational benefits, 
and long-term business value. It 
presents a practical Audit–Pilot–Scale 
implementation framework designed to 
help manufacturers assess readiness, 
validate outcomes through focused 

deployments, and scale successful 
initiatives across operations.

The report concludes that Edge AI 
represents more than a technological 
upgrade—it is a strategic enabler for 
the future of Indian manufacturing. 
As manufacturers seek to improve 
productivity, resilience, and global 
competitiveness, Edge AI offers a 
pathway to smarter factories, faster 
decision-making, and more efficient 
operations. Organizations that begin 
their Edge AI journey today will be 
better positioned to lead the next era 
of manufacturing innovation, while 
those that delay risk falling behind in an 
increasingly intelligent and connected 
industrial landscape.
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3 Facts Every MSME Owner Should Know  
About Edge AI  

1.	 Cost of entry has fallen sharply. A focused pilot for one 
use case can be done at low as ₹ 5 lakh.

2.	 No internet needed. Edge AI processes data on-site, so 
it works even when your network is down.

3.	 Government support is available. Subsidies from India AI 
Mission and state AI policies can cover 20-40% of cost.
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India’s Manufacturing 
Moment

CHAPTER 1

The Opportunity Before Indian Manufacturing

Few sectors are as critical to India’s economic future as manufacturing.

Manufacturing creates employment, drives exports, stimulates innovation, 
and supports broader economic development. It connects agriculture with 
industry, creates opportunities for entrepreneurship, and strengthens national 
competitiveness.

Over the past decade, India has steadily advanced its ambition of becoming a global 
manufacturing powerhouse. Government initiatives, infrastructure investments, 
supply-chain diversification, and increasing foreign investment have all contributed 
to renewed momentum.

At the centre of this ecosystem are India’s MSMEs.

These enterprises account for millions of jobs, contribute substantially to 
GDP, and form the backbone of countless industrial supply chains. From 
automotive components and engineering products to textiles, food processing, 
pharmaceuticals, and electronics, MSMEs play a critical role in supporting both 
domestic consumption and exports.

Yet success in today’s manufacturing environment requires more than capacity, it 
requires consistency.

Global buyers increasingly evaluate suppliers on quality performance, delivery 
reliability, sustainability practices, and digital capabilities. Manufacturers that can 
demonstrate operational excellence are gaining a competitive advantage.
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Those that cannot risk being left behind.

	 The New Challenges Facing Manufacturers: Several structural shifts are 
reshaping manufacturing economics.

	 Rising Quality Expectations: Customers today expect near-zero defects. 
OEMs increasingly require traceability, documentation, and evidence of quality 
control processes.

	 Workforce Constraints: Manufacturers across sectors report challenges in 
attracting and retaining skilled labour. Knowledge gaps and workforce turnover 
create operational risks.

	 Cost Pressures: Energy, logistics, and raw material costs continue to fluctuate, 
placing pressure on margins.

	 Equipment Reliability: As production schedules become more demanding, the 
cost of downtime continues to increase.

	 Global Competition: Manufacturers are no longer competing solely with local 
firms. They are competing with organisations from around the world that are 
investing aggressively in digital technologies.

These pressures are driving a fundamental question:

How can manufacturers improve productivity without significantly 
increasing costs? 

The answer increasingly lies in intelligent operations.

Productivity as the New Competitive Advantage

Historically, manufacturers often competed through scale, labour cost 
advantages, or market access. Increasingly, competitiveness is being determined 
by productivity. Manufacturers that produce more output with fewer defects, 
less downtime, lower energy consumption, and greater operational visibility are 
better positioned to succeed. Technology is becoming the primary enabler of this 
productivity advantage. Automation improved consistency. Digitalisation improved 
visibility. Artificial Intelligence now has the potential to improve decision-making.

This evolution is creating a new generation of manufacturing organisations that 
are not only automated but intelligent.

The Next Frontier in Indian Manufacturing 13Edge
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3

AI 
POWERED

Industry 4.0 and 
The Rise of Smart 
Manufacturing

INDUSTRY 

INDUSTRY 

INDUSTRY INDUSTRY 

1.0

4.0

3.02.0
Manufacturing has 
evolved through a 

series of technological 
revolutions.

Automation driven 
by computers and 

programmable systems.

Mass production enabled 
by electricity.

Mechanisation powered by 
steam engines.

CHAPTER 2

Connected systems capable of generating and sharing information in 
real time.

From Mechanisation to Intelligence
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3

AI 
POWERED

A smart factory combines physical operations with digital 
intelligence. In a smart factory:

	 Machines generate operational data continuously.

	 Sensors monitor performance.

	 Cameras inspect products.

	 Systems communicate with each other.

	 Managers receive real-time insights.

What Makes a Factory Smart?

Today, a fifth evolution is beginning to emerge—one characterised by intelligence. 
Machines are no longer simply executing instructions. They are increasingly capable 
of analysing conditions, identifying patterns, and supporting decision-making. This 
transition is transforming manufacturing operations.

Most importantly, decisions are 
increasingly supported by data rather 
than assumptions. The result is a 
manufacturing environment that is more 
responsive, efficient, and resilient.

Why Traditional Automation Is 
No Longer Enough

Automation improves consistency. 
However, traditional automation 
generally follows predefined rules. It can 
execute instructions but cannot adapt 
when circumstances change. Artificial 

Intelligence introduces adaptability. 
Instead of simply following rules, AI 
systems can identify patterns and 
respond dynamically.

This capability becomes especially 
valuable in environments characterised 
by complexity and variability—conditions 
that describe many manufacturing 
operations.

Edge AI extends these capabilities 
directly to the factory floor.
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Industrial 
cameras

Smart 
machines

Industrial 
gateways

Embedded 
processors

Sensors

What Is Edge AI?

Edge AI refers to the deployment of artificial intelligence models directly on devices 
located where data is generated.

These devices may include:

Rather than sending information to a remote cloud environment, processing occurs 
locally. This enables real-time analysis and decision-making. In simple terms:

Cloud AI sends data to intelligence and Edge AI brings intelligence to the data.

Why the “Edge” Matters

The edge refers to the point at which data is generated. In manufacturing. Example:

	 A production line

	 A machine

	 A conveyor belt

Understanding  
Edge AI

CHAPTER 3

	 A warehouse

	 A packaging station
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The closer intelligence is placed to operations, the faster decisions can be made. 
This reduces delays and improves responsiveness.

Why Edge AI Is Becoming Mainstream

Three developments are accelerating adoption:

	 Affordable Hardware

	 Industrial cameras, sensors, and edge processors have become significantly 
more affordable.

	 Improved AI Models

	 Modern AI models are smaller, faster, and more efficient.

	 Growing Business Demand

	 Manufacturers increasingly require solutions that improve quality, productivity, 
and resilience without major infrastructure investments. As these trends 
converge, Edge AI is moving from experimental deployments to mainstream 
industrial adoption.

Parameter Cloud AI Edge AI

Processing Location Remote server Factory floor

Internet Dependency High Minimal

Response Time Seconds Milliseconds

Data Privacy External storage Local storage

Bandwidth Requirement High Low

Operational Reliability Network dependent Independent

For many manufacturing environments, Edge AI offers significant operational 
advantages because production decisions often need to occur instantly.
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CHAPTER 4

From Technology Investment to Business Imperative

For many MSME owners, conversations around Artificial Intelligence often evoke 
images of large technology companies, advanced research laboratories, or 
multinational corporations with deep pockets. However, the reality of AI adoption is 
changing rapidly.

The falling cost of hardware, improvements in AI software, and growing availability 
of implementation partners have made AI increasingly accessible to businesses of 
all sizes. More importantly, the challenges that AI addresses are no longer unique to 
large enterprises.

Today, a 50-person manufacturing unit faces many of the same operational 
pressures as a multinational factory:

	 Quality expectations continue to rise.

	 Margins remain under pressure.

	 Skilled labour is increasingly difficult to find.

	 Customers demand faster deliveries.

	 Downtime is becoming more expensive.

High-Impact 
Manufacturing  
Use Cases
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Where Edge AI Creates Maximum Value

The greatest strength of Edge AI lies in its practicality.

Manufacturers do not need to transform every process simultaneously.

Instead, they can focus on high-impact operational challenges where AI can deliver 
measurable business outcomes.

The following use cases represent the most mature and commercially proven 
applications of Edge AI in manufacturing.

The next generation of Edge AI deployments will not merely detect problems.

They will increasingly recommend corrective actions and, in some cases, 
automatically implement them.

This evolution represents the transition from monitoring systems to decision-
support systems, ultimately paving the way for autonomous manufacturing 
operations.

Emerging Trend
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The Challenge

Manual inspection 
remains common across 
many manufacturing 
sectors.

However, human 
inspection faces 
limitations:

	 Fatigue

	 Inconsistent 
accuracy

	 Variable performance

	 Limited scalability

The Challenge

Unexpected machine 
failures remain one of 
the largest hidden costs 
in manufacturing.

Traditional maintenance 
approaches often rely 
on:

	 Fixed schedules

	 Manual inspections

	 Reactive repairs

These methods 
frequently fail to prevent 
breakdowns.

The Solution

AI-powered cameras 
inspect products 
continuously in real time.

The system compares 
each item against 
predefined quality 
standards and 
immediately identifies:

	 Surface defects

	 Cracks

	 Missing components

	 Incorrect dimensions

	 Assembly errors

The Solution

Sensors continuously 
monitor:

	 Vibration

	 Temperature

	 Acoustic signals

	 Motor performance

AI identifies abnormal 
patterns and predicts 
potential failures before 
they occur.

The Impact

Typical benefits include:

	 25–40% reduction in 
defects

	 Faster inspection 
cycles

	 Reduced rework 
costs

	 Improved customer 
satisfaction

	 Enhanced 
traceability

The Impact

Benefits typically 
include:

	 15–30% reduction in 
downtime

	 Lower maintenance 
costs

	 Improved asset 
utilization

	 Increased production 
reliability

USE CASE 1: Visual Quality Inspection

USE CASE 2: Predictive Maintenance
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The Challenge

Energy costs continue 
to rise across 
manufacturing sectors.

Many organizations lack 
visibility into:

	 Energy wastage

	 Idle consumption

	 Equipment 
inefficiencies

The Challenge

Maintaining workplace 
safety requires 
continuous monitoring.

Traditional supervision 
methods may not 
consistently identify 
violations.

The Solution

Edge AI analyzes 
consumption patterns 
and identifies 
opportunities to reduce 
waste.

Systems can 
automatically 
optimize equipment 
operation and provide 
recommendations 
for efficiency 
improvements.

The Solution

AI-powered vision 
systems monitor:

	 Helmet usage

	 Safety vest 
compliance

	 Restricted area 
access

	 Unsafe behaviours

Alerts are generated 
immediately when risks 
are detected.

The Impact

Typical outcomes 
include:

	 10–20% reduction in 
energy costs

	 Improved 
sustainability 
performance

	 Reduced carbon 
footprint

	 Lower operating 
expenses

The Impact

Benefits include:

	 Improved compliance

	 Reduced incidents

	 Better audit 
readiness

	 Enhanced workplace 
culture

USE CASE 3: Energy Optimization

USE CASE 4: Worker Safety and PPE Compliance



The Next Frontier in Indian Manufacturing22 Edge

The Challenge

Manufacturers often 
struggle with:

	 Inventory visibility

	 Material movement 
tracking

	 Work-in-progress 
monitoring

The Challenge

Small process deviations 
can result in significant 
quality issues.

The Solution

Edge AI integrates with 
cameras and sensors to 
monitor inventory flow in 
real time.

The Solution

AI continuously analyzes 
process parameters and 
identifies abnormalities 
before they affect 
production quality.

The Impact

	 Reduced inventory 
losses

	 Improved planning

	 Better production 
scheduling

	 Faster order 
fulfillment

The Impact

	 Higher yield

	 Lower scrap

	 Improved 
consistency

	 Greater process 
stability

USE CASE 5: Inventory and Material Tracking

USE CASE 6: Process Monitoring and Optimization
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CHAPTER 5

Government Subsidies  
You Can Tap

Scheme What It Offers

AI Policy 2026 20% subsidy on AI adoption for up to 5,000 eligible 
MSMEs. Apply via MSME-DFO in your region.

IndiaAI Mission (MeitY) Grants and co-funding for AI in manufacturing. 
Includes subsidised training for shop-floor workers.

Digital MSME Scheme 50% of project cost (up to a ceiling) for digital and AI 
adoption. Processed via MSME-DFO network.

ZED Certification Incentive Technology grants available to MSMEs pursuing ZED 
Gold or Platinum certification.

SIDBI Technology Loans SPEED+ scheme: competitive rates, minimal 
collateral for amounts below ₹25 lakh.

Combined, these incentives can offset 20% – 40%  of your total pilot cost.

Resources and Support

Starting an Edge AI journey does not mean going it alone. A wide range of 
government programmes, financial institutions, and technology support bodies are 
available at every stage.
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Programme What It Covers

IndiaAI Mission (MeitY) Budget of ₹10,300 crore over five years. Includes 
IndiaAI Future Skills (subsidised AI training for shop-
floor workers) and support for Small Language 
Models in regional languages.

Digital MSME Scheme Ministry of MSME scheme providing 50% of project 
cost (up to a ceiling) for MSMEs adopting digital and 
AI technologies. Apply through your district MSME-
DFO.

ZED Certification Zero Defect Zero Effect certification. MSMEs 
pursuing ZED Gold or Platinum ratings are eligible 
for technology adoption grants. Edge AI quality 
inspection directly improves ZED scores.

MSME-DFO Network Your local MSME Development and Facilitation Office 
is the single-window access point for most central 
and state incentive schemes. 

State Government 
Support

Maharashtra has approved a ₹10,000 crore AI policy 
with a 20% subsidy earmarked for 5,000 MSMEs. Tamil 
Nadu, Gujarat, Karnataka, and Telangana have similar 
AI promotion programmes under their respective IT 
and Industries departments.

CGTMSE Guarantee Credit guarantee coverage for loans up to ₹5 crore, 
reducing collateral requirements for first-time 
technology borrowers.

CSB Bank CSB Bank Technology Upgradation Loan: Term loans 
with flexible repayment schedules, designed for 
manufacturing MSMEs. Moratorium options are 
available to align with pilot ROI timelines. Talk to your 
Relationship Manager.

Central Government Programmes
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Sector Deep Dives: 
Where Edge AI Can 
Deliver The Greatest 
Impact

CHAPTER 6

From Technology Adoption to Industry Transformation

While the underlying technology remains the same, the business case for Edge 
AI varies significantly across industries. The operational challenges faced by an 
automotive supplier differ from those of a textile exporter or a food processing 
company.

Understanding sector-specific applications is therefore critical to identifying the 
right starting point.

The most successful implementations are those that solve an industry’s most 
pressing operational challenge rather than deploying technology for its own sake.
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Auto & 
Ancillary

Engineering & 
Foundries

The Industry Context

Auto ancillary manufacturers 
operate high-volume production 
environments involving precision 
machining, assembly, stamping, 
forging, and quality inspection 
processes. Increasing pressure 
to improve productivity, maintain 
consistent quality, reduce 
downtime, and meet stringent 
OEM requirements is accelerating 
the adoption of intelligent 
manufacturing technologies and 
real-time shopfloor monitoring.

Industry Expectations:

	 Near-zero defect rates

	 Complete traceability

	 Faster delivery cycles

	 Compliance with international 
quality standards

Potential Benefits

	 25–40% reduction in defects

	 Improved customer confidence

	 Higher machine availability

	 Reduced warranty claims

	 Better audit readiness

Key Challanges:

	 High energy consumption

	 Complex production processes

	 Equipment-intensive operations

	 Significant quality risks

Potential Benefits

	 Reduced material wastage

	 Improved throughput

	 Lower maintenance costs

	 Reduced energy consumption

	 Higher profitability

The Industry Context

Foundries serve as a critical supplier 
to automotive, engineering, and 
infrastructure sectors. The industry 
relies on tightly controlled casting 
processes where variations in 
temperature, material composition, 
and operating conditions can 
significantly impact product quality 
and yield.
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Textiles & 
Apparel

Food 
Processing

The Industry Context

The textile and apparel industry 
operates across a fragmented 
and often labor-intensive value 
chain. Global competition, 
evolving consumer preferences, 
and increasing sustainability 
expectations are driving 
manufacturers to improve quality, 
efficiency, and production visibility.

OEMs increasingly demand:

	 Quality consistency

	 Delivery performance

	 Cost efficiency

Potential Benefits

	 Higher first-pass quality

	 Reduced export rejections

	 Lower inspection costs

	 Improved customer satisfaction

Key Requirements:

	 Product quality

	 Safety compliance

	 Brand protection

Potential Benefits

	 Reduced recalls

	 Improved compliance

	 Enhanced consumer trust

	 Lower quality costs

The Industry Context

Food processing manufacturers 
operate in a highly regulated 
environment where product 
quality, safety, and traceability 
are paramount. Rising consumer 
expectations and the need 
to minimize waste and ensure 
consistency are increasing the 
focus on real-time process 
monitoring and control.
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The Economics of 
Edge AI: Building The 
Business Case

CHAPTER 7

The Four Sources of ROI

Reduced 
Defects

Reduced 
Downtime

Lower Energy 
Costs

Labour 
Productivity

Why Economics Matter

Technology adoption succeeds when business outcomes justify investment.

For MSMEs, investment decisions are typically guided by three questions:

1.	 How much will it cost?

2.	 What benefits will it generate?

3.	 How quickly will it pay for itself?

Edge AI performs well on all three dimensions.
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Understanding the Cost Structure

A typical cost structure for deployment of Edge AI pilot programme includes:

Cost Item Indicative Range

Smart industrial cameras (2-4 units) ₹60,000 – ₹2,50,000

Edge gateway / NPU device ₹24,000 – ₹90,000

Sensors (vibration, acoustic, temp) ₹25,000 – ₹50,000

Cabling, mounting, and installation ₹25,000 – ₹80,000

Hardware Sub-total ₹1,34,000 – ₹4,70,000  (one-time)

AI model deployment and setup ₹2,85,000 – ₹7,60,000 

Dashboard and reporting tool ₹25,000 – ₹50,000

Annual maintenance and model 
updates

₹25,000 – ₹50,000

Software Sub-total (Year 1) ₹3,350,000 – ₹8,60,000

Operator and supervisor training ₹25,000 – ₹50,000

TOTAL PILOT COST (typical range) ₹4,94,000 – ₹13,80,000

Note: The figures provided represent median market rates in India and serve as a baseline estimate. 
Final pricing may fluctuate based on technical specifications, required accuracy benchmarks, project 
scope, and the total volume of hardware and personnel deployed.

Note: The figures provided represent median market rates in India and serve as a baseline estimate. 
Final pricing may fluctuate based on technical specifications, required accuracy benchmarks, project 
scope, and the total volume of hardware and personnel deployed. 
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4.70
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Minimum Maximum

Typical Investment (₹ lakh)
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How Quickly Does It Pay for Itself?

The Return on Investment (ROI) for Edge AI pilots in Indian MSMEs typically comes 
from two measurable sources. 

1)	 Savings from reduced rejection and rework: For example, at ₹500 per rejected 
part, a factory making 500-2000 parts per day and cutting its rejection rate by 
three percentage points (say from 5% to 2%) saves ₹7,500-₹30,000 per day. 

2)	 Savings from avoided downtime: A single prevented machine breakdown of 24 
hours can save ₹75,000 to ₹3,00,000 in lost production.

MSME owners should consider the first three months as the ‘ramp-up period’. Your 
team will run the AI system in parallel with existing manual inspection — a necessary 
confidence-building step. The AI model will also be fine-tuned on your specific 
components and lighting conditions.

The chart reflects the episodic nature of maintenance savings. A breakdown 
prevention does not deliver a steady ₹X per day but it will deliver a large lump saving 
whenever an avoidance event occurs.

Based on these two levers, most pilots can achieve full payback within nine to ten 
months.

Typical ROI Timeline of Edge AI Implementation
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The Audit–Pilot–Scale 
Implementation 
Playbook

CHAPTER 8

From Concept to Competitive Advantage

One of the most common misconceptions surrounding Edge AI is that 
implementation requires a large-scale digital transformation programme. In reality, 
the most successful deployments often begin with a single operational challenge. 
Manufacturers that achieve the highest returns typically follow a structured and 
disciplined approach that minimizes risk while maximizing learning.

This approach can be summarized in three stages:

Audit → Pilot → Scale

Rather than attempting to transform the entire factory at once, organizations 
progressively build capability and confidence through measurable success.

 PHASE 1: AUDIT

Start With the Business Problem, Not the Technology

Many technology initiatives fail because organizations begin with a solution and then 
search for a problem. Successful manufacturers reverse this process.

They begin by asking:

What operational issue is costing us the most money?

Common answers include:

	 High rejection rates

	 Frequent machine breakdowns
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	 Excessive energy consumption

	 Poor inventory visibility

	 Safety incidents

	 Delayed deliveries

The objective of the audit phase is to identify areas where Edge AI can generate 
measurable business value.

Conducting an Operational Assessment

The assessment should evaluate:

	 Quality Performance

	 Equipment Reliability

	 Energy Consumption

	 Safety Performance

Prioritization Matrix

Not every problem should be addressed first.

A useful framework is to evaluate opportunities based on:

Use Case Indicative Range Ease of Implementation

Visual Inspection High Medium

Predictive Maintenance High Medium

Energy Optimization Medium Medium

Safety Monitoring Medium High

Inventory Tracking Medium Medium

The ideal starting point is typically a project with:

	 High business impact

	 Clear success metrics

	 Limited implementation complexity

 PHASE 2: PILOT

Think Small, Learn Fast

The pilot phase serves as the proving ground for Edge AI adoption. Rather than 
deploying across multiple facilities, organizations should focus on:
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	 One production line

	 One machine

	 One inspection station

	 One operational challenge

Common Pilot Mistakes

Attempting Too Much

Trying to solve multiple problems simultaneously increases complexity.

Lack of Baseline Data

Without baseline performance measurements, demonstrating ROI becomes difficult.

Insufficient Employee Engagement

Employees must understand how the technology supports their work.

Unrealistic Expectations

AI improves operations but does not eliminate all challenges overnight.

 PHASE 3: SCALE

Moving From Success to Transformation

Once a pilot demonstrates measurable value, organizations can begin scaling. The 
objective is to replicate success across:

	 Additional production lines

	 Multiple facilities

	 Additional use cases

The Audit–Pilot–Scale Advantage

This methodology provides several benefits:

 	 Lower implementation risk

 	 Faster ROI realization

 	 Stronger employee acceptance

 	 Better investment decisions

 	 Sustainable adoption

For MSMEs, this structured approach offers a practical pathway toward intelligent 
manufacturing without overwhelming resources or operations.
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Risks, Challenges and 
Mitigation Strategies

CHAPTER 9

	 Inconsistent data collection

	 Incomplete datasets

Mitigation

Organizations should:

	Validate data sources

	Establish quality standards

	Conduct pilot testing

	Monitor system performance 
regularly

 Challenge 2:  
 Change Management

Technology Alone Does Not Create 
Transformation

Many projects fail not because of 
technology limitations but because 
people resist change.

Employees may worry that AI will:

	 Replace jobs

	 Increase monitoring

	 Reduce autonomy

Separating Reality From Hype

Every technology transformation 
initiative involves risk. While Edge AI 
offers substantial benefits, successful 
adoption requires organizations to 
understand and manage potential 
challenges. The objective is not to avoid 
risk and manage it effectively.

 Challenge 1:  
 Data Quality

The Foundation of AI Success

Artificial Intelligence performs only as 
well as the data it receives.

Poor-quality data can result in:

	 Inaccurate predictions

	 False alerts

	 Reduced confidence in the system

Common Causes

	 Faulty sensors

	 Poor camera placement
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Mitigation

Successful organizations 
communicate clearly:

AI is designed to augment human 
capability, not replace it.

Employee engagement should begin 
during the planning phase rather than 
after deployment.

 Challenge 3:  
 Skills Gap

Building New Capabilities

Many organizations lack:

	 AI expertise

	 Data analysis skills

	 Digital transformation experience

Mitigation

Focus on capability building through:

	 Employee training

	 Vendor partnerships

	 Industry workshops

	 Continuous learning programmes

Organizations do not need large AI 
teams to begin.

They need committed champions.

 Challenge 4:  
 Vendor Selection

Choosing the Right Partner

The growing popularity of AI has led to 
an increase in solution providers.

Capabilities vary significantly.

Evaluation Criteria

Manufacturers should assess:

Industry Experience

Has the vendor worked within the 
sector?

Scalability

Can the solution expand over time?

Support Capability

Is long-term support available?

Integration Flexibility

Can the system work with existing 
infrastructure?
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Conclusion:  
The Competitive 
Imperative

CHAPTER 10

Manufacturing is entering an age where 
intelligence will become as important as 
machinery.

For decades, competitive advantage 
was driven by scale, labour availability 
and production capacity. While these 
factors remain important, the future 
will increasingly reward manufacturers 
that can make faster, better-informed 
decisions.

Edge AI enables precisely that capability. 
By bringing intelligence closer to 
operations, manufacturers can improve 
quality, reduce downtime, optimize 
energy consumption and enhance 
resilience. 

For Indian MSMEs, the significance of 
this shift cannot be overstated. 

The technology is becoming more 
affordable, Implementation models are 
becoming more practical, Business 
benefits are becoming increasingly 

measurable and most importantly, 
Customers are beginning to expect the 
levels of quality, responsiveness and 
reliability that intelligent manufacturing 
makes possible. 

The organizations that embrace this 
transformation today will be the ones 
that define the next chapter of Indian 
manufacturing success.

For Indian MSMEs, 
Edge AI represents a 
practical and scalable 
opportunity to 
improve operational 
performance.
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The technology offers five key business benefits:

	 Improved Quality

	 Computer vision systems can identify defects with greater consistency 
than manual inspection, reducing rejection rates and improving customer 
satisfaction.

	 Higher Equipment Availability

	 Predictive maintenance solutions help reduce unplanned downtime by 
identifying equipment issues before failures occur.

	 Lower Operating Costs

	 Optimised energy usage and reduced waste contribute directly to improved 
profitability.

	 Enhanced Safety

	 Real-time monitoring improves compliance with safety standards and helps 
reduce workplace incidents.

	 Faster Decision-Making

	 Operational insights become available immediately, enabling faster responses 
to emerging issues. 
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Glossary of 
Key Terms

AI (Artificial Intelligence):  Software 
that learns from data to perform tasks 
normally done by humans — such as 
identifying a defective component or 
predicting a machine failure.

Edge AI:  AI that runs directly on a device 
at the location where data is created 
(your factory floor), without sending that 
data to a remote server or cloud.

NPU (Neural Processing Unit):  A 
specialised chip designed to run AI 
calculations efficiently at low cost and 
low power. It is the processing “brain” of 
an Edge AI device.

Inference:  The act of an AI model 
analysing new data and producing a 
result — for example, classifying a part 
as “defective” or “pass.” On an Edge 
device, this takes under 50 milliseconds.

Machine Vision:  The use of cameras 
and AI to automatically inspect 
or measure objects, replacing or 
augmenting manual visual inspection.

Predictive Maintenance:  Using sensor 
data and AI to predict when a machine 
component will fail, so repairs can be 
scheduled before a breakdown disrupts 
production.

SLM (Small Language Model):  A 
compact AI model that can understand 
and generate text or speech in regional 
languages. Used to make AI interfaces 
accessible to Hindi, Tamil, Kannada, or 
other language speakers.

ZED Certification:  Zero Defect Zero 
Effect certification from the Ministry 
of MSME. It rates factories on quality 
and environmental compliance. Edge AI 
inspection systems directly improve ZED 
scores.

ROI (Return on Investment):  The time it 
takes for savings or revenue gains from 
an investment to equal the original cost 
of that investment. Target ROI for an 
Edge AI pilot: 8 to 12 months.

Common Facility Centre (CFC):  A 
shared infrastructure facility set up for 
MSME clusters, where members can 
access costly equipment or testing 
services collectively, spreading the cost 
across many units.

CNC: A Computer Numerical Control 
machine is an automated manufacturing 
tool controlled by a computer, using 
programmed codes (G-code) to cut, 
shape, and create parts with high 
precision. 
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