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MSME Automotive Supplier
Transformation Roadmap

Sub-Sectors & Digital

Based on the FNF study findings on the automotive industry's transformation, global
supply chain dynamics, and the increasing emphasis on technology, quality, and
sustainability, here is a comprehensive analysis for MSME suppliers.

PART 1: 40+ MSME Supplier Sub-Sectors to Automotive OEMs

Sr. No. Sub-Sector Specific Key OEM Demand
Category Component/Service Drivers
1 Engine Pistons, rings, cylinder ICE and hybrid
Powertrain liners engines
2 Crankshafts & Precision machining
camshafts requirements
3 Connecting rods Lightweight materials
adoption
A Engine valves & High-temperature
tappets durability
5 Gaskets & seals Electric motor sealing
needs
6 Turbocharger Efficiency
components improvement
7 Fuel injection systems Hybrid and flex-fuel
applications
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Sr. No. Sub-Sector Specific Key OEM Demand
Category Component/Service Drivers
8 EV & Battery Battery pack Thermal management,
Systems enclosures safety
9 Busbars & connectors High-voltage
applications
10 Battery management Electronics integration
system (BMS) PCBs
11 Cooling plates & Battery  temperature
thermal interface control
materials
12 High-voltage  wiring EV-specific
harnesses certification
13 Charging inlet AC/DC fast charging
assemblies standards
14 Electronics & PCB assemblies ADAS, infotainment,
Electrical (PCBA) controls
15 Sensors (pressure, SDV and automation
temperature, position) needs
16 Electric motors (BLDC, HVAC, actuators,
stepper) pumps
17 Switches & control Interior electronics
modules
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Sr. No. Sub-Sector Specific Key OEM Demand
Category Component/Service Drivers
18 LED lighting Exterior and interior,
assemblies lighting
19 Transmission Gears & gearboxes EV reduction gears,
Driveline DCT
20 Differential cases Precision casting
21 Drive shafts & CV AWD and EV
joints applications
22 Suspension Control arms & Lightweight forged
Steering linkages components
23 Shock absorber Ride comfort
components requirements
24 Steering columns & Electric power
linkages steering
25 Ball joints & tie rods Durability standards
26 Braking Systems Brake calipers Regenerative braking
integration
27 Brake pads & friction Low-dust formulations
materials
28 Brake lines & hoses High-pressure
capability
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Sr. No. Sub-Sector Specific Key OEM Demand
Category Component/Service Drivers
29 Body & Structure Sheet metal Structural
stampings components
30 Welded assemblies Chassis frames,
subframes
31 Forged components Steering knuckles,
hubs
32 Aluminum castings Lightweighting
initiatives
33 Interior & Trim Injection molded Dashboard, door
plastics panels
34 Seat  structures & Ergonomic and safety
mechanisms standards
35 Interior  textiles & Sustainability
upholstery requirements
36 Soft trim & headliners NVH reduction
37 HVAC & Thermal HVAC modules Cabin comfort, battery
cooling
38 Radiators &  heat EV thermal
exchangers management
39 Cooling fans & Energy efficiency
blowers
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Sr. No. Sub-Sector Specific Key OEM Demand
Category Component/Service Drivers
40 Fasteners & High-strength Critical assemblies
Hardware fasteners
41 Clips & retainers Assembly efficiency
42 Rubber & Sealing Weather seals & door NVH, water ingress
seals prevention
43 Vibration dampers Electric motor NVH
challenges
44 Hoses & tubing Flud and coolant
transfer
45 Surface Finishing Electroplating & Corrosion protection
coating
46 Painting services Aesthetic and
protective
47 Forging & Casting Investment castings Complex geometries
48 Die castings (Al, Zn, Lightweight structural
Mg) parts
49 Machining Services CNC precision Critical tolerance
machining components
50 Tooling & Molds Injection molds, dies Production tooling
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PART 2: Digitization & Smart Controls for Industry 4.0/5.0

Compliance

Based on the FNF study's emphasis on "smart automation, Al applications, and
education programs" as key recommendations [FNF study, Page 3], MSME suppliers
must adopt the following digital capabilities:

Technology Area Industry 4.0/5.0 Impact on Impact on
Application Quality Performance
Efficiency
[oT Sensors & Real-time Zero-defect OEE improvement by
Edge Computing machine detection, 15-25%
monitoring, traceability
predictive
maintenance
MES Shop floor 100% lot 20-30% reduction in
(Manufacturing control, work traceability, SPC WIP inventory
Execution order  tracking, integration
Systems) quality data
capture
Digital Twins Virtual Offline quality 40-50% reduction in
commissioning, validation changeover time
process
simulation
Al/ML Quality Machine vision 99.5%+  defect 60-80% reduction in
Inspection for defect capture rate manual inspection cost
detection,
acoustic
monitoring
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instructions

Technology Area Industry 4.0/5.0 Impact on Impact on
Application Quality Performance
Efficiency
Cloud ERP & SCM Integrated supply Supplier 15-20% inventory|
chain  visibility, performance reduction
demand tracking
forecasting
Blockchain for Raw material ESG  reporting, Reduced audit time
Traceability provenance, conflict mineral
compliance compliance
documentation
Collaborative Assembly Consistent 30-40% labor efficiency
Robots (Cobots) assistance, process gain
material adherence
handling, testing
Augmented Remote Error-proof 50% reduction in
Reality (AR) assistance, assembly training time
digital work

2.2 Smart Control Systems for Quality Management

inspection (AOI)

Quality Parameter Smart Control Solution Technology Stack
Dimensional Accuracy In-line CMM with Laser Sensors, vision
closed-loop feedback systems, automated
gauging
Surface Finish Automated optical Al-powered cameras, edge

processing
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Quality Parameter

Smart Control Solution

Technology Stack

Process Capability (Cpk)

Real-time SPC dashboards

loT data streaming, control
charts with auto-alerts

data traceability

Material Composition Portable XRF spectroscopy loT-enabled material
analyzers
Assembly Torque/Force Smart torque tools with data Bluetooth-enabled tools,
logging cloud data storage
Leak Testing Automated leak testers with Mass flow Sensors,

pressure transducers

2.3 Performance Efficiency Metrics & Digital Controls

Efficiency Parameter

Smart Control Solution

Target Improvement

quick-change tooling

OEE (Overall Equipment loT-based OEE dashboard 85%+ target
Effectiveness)
Changeover Time (SMED) Digital work instructions, 50% reduction

cause analysis

Energy Consumption Energy monitoring with Al 15-20% reduction
(kWh/unit) optimization
Scrap Rate Al predictive quality, root <2% scrap

On-Time Delivery

portals

Integrated SCM with supplier

98%+ OTD
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PART 3: Cost-Effective Upgradation of Conventional Factories

The FNF study highlights that "with the right framework conditions (including a lower
tax burden, lower energy costs and less bureaucracy), it is quite possible to maintain the
attractiveness" of industrial locations [FNF study, Page 3]. For MSMEs, this translates to
a phased, low-CAPEX digital transformation approach.

3.1 Phased Low-Cost Upgrade Roadmap

Integration

supply chain
analytics, digital twin
for key processes

Phase Investment Technology Focus Implementation
Range (%) Time
Phase 1: Foundation 2-5 Lakhs IoT  sensor Kits, 2-3 months
production tracking
tablets, cloud-based
quality checklists
Phase 2: Digital 5-15 Lakhs MES lite, machine 3-6 months
Visibility monitoring
dashboards, digital
work instructions
Phase 3. Smart 15-50 Lakhs Vision inspection 6-12 months
Automation systems, cobots for
repetitive tasks,
energy monitoring
Phase 4. Al 50 Lakhs+ Predictive quality Al, 12-24 months

3.2 Retrofit Technologies for Existing Factories
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Conventional
Equipment

Low-Cost Upgrade

Expected Benefit

Typical
Investment

Manual Presses

Smart counters,
force sensors

Cycle counting,
quality assurance

¥50,000-1,50,000

CNC Machines
(legacy)

loT retrofitting kits
(e.g., Node-RED,
industrial

Real-time OEE,
predictive alerts

¥75,000-2,00,000
per machine

gateways)
Manual Assembly Digital work Error-proofing, ¥30,000-50,000 per
Stations instructions on traceability station

tablets, barcode

scanners

Visual Inspection

Al camera Kkits
(e.g., NVIDIA
Jetson-based)

Automated defect
detection

¥1,00,000-3,00,000
per cell

Material Handling

AGV kits, RFID
tracking

Inventory visibility

%2,00,000-5,00,000

Utility Monitoring

loT energy meters
on main lines

Energy
consumption
tracking

¥50,000-1,00,000

3.3 Open Source & Low-Cost Software Solutions

Function Open Source / Low-Cost Option Cost

MES Lite ERPNext Manufacturing, Odoo Free - ¥50,000
Community

TFSC/2026/CEO (www.tfsc.org.in | ceo@tanstiafnf.com) 10/18



http://www.tfsc.org.in

TANSTIA FNF SERVICE CENTRE

B-22 GUINDY INDUSTRIAL ESTATE, CHENNAI -32

Function Open Source / Low-Cost Option Cost

loT Platform ThingsBoard Community, Free
Node-RED

Dashboard & Analytics Grafana, Metabase Free

Vision Al OpenCV, TensorFlow, YOLO Free (hardware cost only)
models

SCM Collaboration Frappe, custom portals on ¥50,000-1,00,000
open-source stacks

PART 4: Al-Based Small Automation Technologies for MSMEs
4.1 Low-Cost Al Applications

Maintenance

e analysis for

Al (TensorFlow Lite)

Al Application Description Implementation Typical ROI
Approach Period
Al Visual Camera-based defect Raspberry Pi  + 6-12 months
Inspection detection using camera + Al model
pre-trained models (YOLO)
Predictive Vibration/temperatur loT sensors + edge 12-18 months

machine failure

prediction
Demand Historical order Cloud-based Al tools 3-6 months
Forecasting pattern analysis (e.g., Prophet,

AutoML)

Production Dynamic scheduling Al optimization 6-9 months
Scheduling based on machine algorithms

availability
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Al Application Description Implementation Typical ROI
Approach Period
Speech-to-Order Voice-based work Voice assistants 3 months
order creation integrated with ERP
Anomaly Real-time  process Edge Al on PLC data 6-12 months
Detection parameter
monitoring

4.2 Small Automation Technologies (Low-CAPEX)
Automation Application Investment Space/Setup
Solution Requirement
Cobots (e.g., Assembly, %8-15 Lakhs Minimal, safety
Universal Robots, pick-and-place, cages not required
Doosan) testing
Desktop CNC/3D Prototyping, 32-5 Lakhs Benchtop setup
Printers tooling, low-volume

production
AGV Kits Material 32-4 Lakhs per Existing aisle space

movement unit

between stations
Smart Inventory tracking %50,000-1,00,000 Warehouse  entry
Barcode/RFID at warehouse per gate points
Gates entry/exit
Digital Torque Assembly quality ¥30,000-80,000 Portable, no
Wrenches assurance per tool installation
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Automation Application Investment Space/Setup
Solution Requirement
Vision-Guided Precision ¥5-10 Lakhs Small footprint
Robotic Arm assembly or

packing

PART 5: Meeting ESG & Industry Standards

5.1 Key ESG Requirements for Automotive Suppliers

ESG Requirement Technology Solution Cost-Effective

Dimension Approach

Environme Carbon footprint Energy monitoring loT energy meters,

ntal reporting (Scope 1 & loT, emissions Excel-based reporting
2) tracking initially
Waste management Digital waste Mobile app-based
tracking manifests tracking
Water consumption Smart water meters loT flow meters
monitoring
Renewable  energy Solar rooftop with CAPEX subsidy
adoption monitoring available

Social Worker safety loT-enabled  safety Wearable panic
monitoring sensors buttons, CCTV with Al
Skill development Digital training LMS on open-source
tracking records platform
Diversity & inclusion HR analytics Cloud HR software
metrics dashboards
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ESG Requirement Technology Solution Cost-Effective
Dimension Approach
Governanc Supply chain Blockchain-based Pilot on high-risk
e transparency traceability materials only

Anti-corruption

Digital audit trails

MES/ERP logs

compliance
IATF 16949 Digital Cloud QMS
certification documentation

system

5.2 Industry Standards Compliance via Digital Tools

(Functional Safety)

documentation,
hazard analysis

Standard Key Requirement Digital Solution Cost Estimate

IATF 16949 Process MES with quality ¥3-10 Lakhs
traceability, FMEA, modaule, digital
SPC FMEA tool

ISO 26262 Safety Requirements 31-3 Lakhs (open

management tools

source options)

ISO 14001
(Environmental)

Environmental
monitoring,
compliance
records

Digital
environmental log

¥50,000-1 Lakh

ISO 45001 (Safety)

Incident reporting,
risk assessment

Digital safety
management app

¥25,000-75,000
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Standard

Key Requirement

Digital Solution

Cost Estimate

VDA 6.3 (Process
Audit)

Process
documentation,
audit trails

Digital audit
management

¥1-2 Lakhs
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PART 6: Roadmap for MSMEs to Become Successful Suppliers

Based on the FNF study's emphasis on "technology-neutral approach, reduction of
bureaucracy, and strategic partnerships" [FNF study, Page 3], here is a structured

roadmap:

Phase 1: Assessment & Foundation (0-3 Months)

Action

Digital/Technology
Requirement

Expected Outcome

Conduct technology gap
assessment

Digital maturity assessment
tool

Roadmap with prioritized
investments

Install basic loT 510 loT sensors, cloud Baseline OEE and energy|
monitoring on critical dashboard data

machines

Implement digital quality Tablet-based inspection Real-time quality data
checklists system capture

Register on OEM supplier
portals

Digital onboarding

Eligibility for new|
business

Phase 2: Digital Visibility & Control (3-9 Months)

Action

Digital/Technology
Requirement

Expected Outcome

Deploy MES Lite for
production tracking

Cloud MES, barcode/RFID

Real-time WIP visibility
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Action

Digital/Technology
Requirement

Expected Outcome

Implement Al visual
inspection for key
processes

Vision Al system on critical
line

Zero-defect escapes

digital documentation

Establish digital SPC for Automated gauging, data Process capability
critical dimensions logging improvement
Achieve IATF 16949 with Digital QMS Certification, new OEM

opportunities

Phase 3: Smart Automation & Efficiency (9-18 Months)

repetitive assembly

Action Digital/Technology Expected Outcome
Requirement
Deploy cobots for 2-3 cobots on high-volume 30% labor efficiency gain

lines

Implement predictive

maintenance Al

Vibration sensors, Al analytics

50% reduction in
unplanned downtime

Integrate supply chain
with OEM systems

EDI, API integration

98%+ on-time delivery

Energy
using Al

optimization

Al-based energy scheduling

15% energy cost
reduction

Phase 4: Al Integration & Sustainability Leadership (18-36 Months)
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Action Digital/Technology Expected Outcome
Requirement

Digital twin for complex Simulation models 50% faster changeovers

processes

Blockchain for material Distributed ledger ESG compliance,

traceability premium positioning

Al-driven demand-supply Advanced analytics Inventory reduction by,

synchronization 20%

Carbon footprint Integrated ESG dashboard Preferred supplier status

reporting automation

Conclusion

The FNF study emphasizes that "the situation is serious, but not hopeless" [FNF study,
Page 3]. For Indian MSME suppliers, the automotive industry's transformation presents
both challenges and unprecedented opportunities. By adopting a phased, cost-effective
approach to digitalization—starting with basic loT and progressing to Al-driven smart
automation—MSMEs can:

Meet OEM quality requirements through zero-defect capabilities

Achieve performance efficiency comparable to global competitors

Comply with ESG standards through automated monitoring and reporting

Reduce capital expenditure by retrofitting existing equipment rather than
replacing

5. Become preferred suppliers in the emerging electric and software-defined vehicle
ecosystem

o=

The investments recommended in this roadmap align with the FNF study's conclusion
that "with the right framework conditions, it is quite possible to maintain the
attractiveness" of manufacturing locations and secure a prosperous future in the global
automotive industry [FNF study, Page 3].
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