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Private 5G networks 
and Industry 4.0
Enabling the next level of
the digitalized production



Private wireless market: By 2027 will have grown by 100% vs. 2024
By the end of 2024 will have grown by 49% compared to 2022

Source:



78% of early adopters see ROI within 6 months, 93% in 1 year

• GlobalData interviewed 100 pLTE / p5G 
early adopters in manufacturing, 
transportation and energy industries in 
6 countries: USA, Germany, France, UK, 
Japan, and Australia

• All are using private wireless LTE / 5G 
networks in additional locations, or have 
expanded their use by launching more 
use cases in existing locations

Source:



p5G for Industry 4.0 is delivering real-life business benefits
% of industrial companies surveyed which quantified improvements in more than 10%

90%

Improvement 
+10% in worker 
collaboration

Connected worker

Critical team comms

Analytics  

79%

+10% emissions 
reduction

Condition Monitoring

Drones

Industrial IoT

65%

+10% increase 
in workers’ 
safety

Geofencing and alarms

Connected worker 

Robotics

75%

+10% increase 
in productivity

Connected worker 

Video analytics 

Worker safety apps

73%

operational 
costs reduction 
over 10%

Robotics&mechatronics

Industrial IoT

Condition monitoring

Source:



p5G network: Platform for digitalization and automation
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Cellular private 5G wireless – Best of Wi-Fi and fixed DNA

Fixed (IP-MPLS) Wi-FiPrivate 5G

Wireless (75 to x00m radius)Fix (length of cable radius) Wireless (50m radius)

Very low interferencesVery low interferences
Interferences

affect coverage

Up to 800 connection (LTE) or
up to 1M devices (5G) per AP

1 cable per machine 30 active connection per AP

Reliable (QoS)Reliable (QoS) Best effort

Service prioritization (8x)Service prioritization No prioritization

SecureSecure Medium security

High capacityHigh capacity
Good capacity, but

high peak rate

High speed mobility

+

Low and predictable latencyLow and predictable latency Unpredictable latency



Private 5G as future wireless technology of choice

• Multiple networks and systems = high TCO
• Multi-devices for operations = inconvenient and unsafe

Fragmentation of existing systems

Converged wireless infrastructure

Private

PMR
(TETRA / P25)

Voice

Private

Wi-Fi

Data

Public

3G / LTE

Data (backup)

Private

Transponder 
network

Localization

Private

Proprietary

M2M

…

…

Private5G

Voice Data Data (backup) Localization M2M …

• Interferences of neighbour 
networks = risk of downtime

• Reflections of container 
blocks = unreliable data

• Signal blocked by cranes = 
blind spots

Low reliability
of existing systems

High reliability by seamless 
coverage with QoS

• Wi-Fi with low output power 
requires cells at every light 
masts = high TCO

• Cell located in middle of 24/7 
operations = difficult 
maintenance

High network expansion and 
maintenance cost

Fewer cell sites
(factor 5-10x)



Industrial Private Wireless Network

Enabling Connectivity

Industry 4.0 use cases enhanced by p5G connectivity

Digital Factory Twin

Facility Management

Security & Surveillance

Multi-functional Drones

Digital 
Factory 
Campus

A

Connected Wearables

Augmented Worker

Remote Expert Support

Virtual Reality

Wireless Human Machine Interface

Wireless Safety

Voice & Video Communication

Connected 
Worker

C

Automated Guided Vehicle

Asset Condition Monitoring

Predictive Maintenance

Remote Configuration & Control

Remote Maintenance
Smart 
Asset

D

M2M Communication

Cloud Robotics

Collaborative Robots

Quality Management

Data shower

Automated
Shop Floor

B



The magic of Digital Transformation happens at the Industrial Edge 
39% of early adopters of PW currently deploy Edge. 52% is planning deployment  

ı

Tracking and 
positioning

Private
5G 

Wi-Fi
Private 

4.9G

Remote control 
robots

Mission critical 
industrial edge

Connected 
Workers

Video 
analytics

Automated
vehicles

Drone 
networks

Condition 
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Digital 
twin

Worker safety 
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Source:



Industry 4.0 use cases driving these real-life business benefits
Top remote control and industrial 4.0 use cases in Manufacturing

Mobile Robots 
and AGVs

1. Productivity 

2. -20% energy costs

3. Worker safety

Conditional Monito- 
ring + Digital Twins

1. -33% downtime costs

2. Energy reduction

3. Productivity 

Video Analytics and
Camera Vision

1. Site security

2. Quality improvement

3. Worker safety 

Content to the 
Worker and AR/VR

1. Worker collaboration

2. Productivity

3. Worker safety 

Source: “The use case and ROI for Industrial Digitalization”. GlobalData

The use cases and ROI for 
Industrial Digitalization



Dow transforms the way they 
do maintenance tasks with p5G

Business Benefits

• The entire plant has gone paperless, putting 
data at workers’ fingertips

• Getting information into the field improves 
collaboration and problem-solving

• Flexibly for employees to select their own 
devices to fit the needs of their role

• Workers enabled by remote audio and video 
collaboration and real-time smart procedures

• Maintenance processes simplification while 
respecting security, sustainability and 
flexibility along the production

• Productivity increase and production cost 
reduction

• Enablement for IoT and Industry 4.0 apps

Press release

Press release
Website

WebsiteCustomer confidential

https://www.nokia.com/about-us/news/releases/2022/02/17/kyndryl-and-nokia-announce-global-network-and-edge-computing-alliance/
https://www.kyndryl.com/us/en/customer-stories/dow


Flex deploys 5G for Industry 
4.0 advanced manufacturing Use Cases

• Massive operational data transfers

• Flexible manufacturing shop floor

• Network Digital Twin

• 5G wireless applications 

Business Benefits
• More agile, flexible and cost-effective 

manufacturing operations

• Acceleration of the digital 
transformation program to increase 
efficiency, agility and sustainability

• Improve competitiveness 

Press release

Press release

https://www.nokia.com/about-us/news/releases/2022/09/15/nokia-and-flex-to-combine-5g-sa-private-wireless-and-industry-40-expertise-for-advanced-manufacturing-solutions-in-brazil/


$20k

7
Days

1x
Quarter

10x

Private 5G for advanced discrete manufacturing
Flexible wireless production lines

Wireless
PLCs

Industrial 
PCs

Video
Analytics

Firmware 
download

IoT

Robots

Instruments

Manufacturing
machines

Cabling costs of 
one production line

Time to recabling a 
production line

Frequency a new 
product is launched

Reduction factor in 
FW & SW downloads



Private 5G for production 
on its way to smart 
factory

Use Cases
• Co-creation and validation of industrial use cases 

to optimize existing production processes:

− Wireless screwdriver (torque tool control)

− Smart devices for system monitoring and 
remote control

− Upload of data (data shower) to manufactured 
cars and Robots/AGVs to update control units

− Factory2Car: Software provisioning

Business Benefits
• Reducing downtime due to stable wireless 

connectivity

• Savings on WLAN access points & less wires

• Leverage lessons learned for process design and 
factory blueprints to roll out globally

Press release

Press release

https://www.nokia.com/about-us/news/releases/2022/09/15/nokia-and-flex-to-combine-5g-sa-private-wireless-and-industry-40-expertise-for-advanced-manufacturing-solutions-in-brazil/


Public
Sector

Energy

Manufacturing,
Transportation
& Logistics

Private 5G connectivity vs. public 5G services
Vertical critical connectivity needs and cellular wireless more adequate solution

Critical connectivity 
need category

Industrial Sites,
Campuses

Connected Sites,
FAN, Regional

Nationwide

Public/non-public network slicing
or secure MVNO

Private wireless networks

Private wireless 
networks gives 
enterprises their own 
dedicated wireless 
network for their 
operational needs

Shared public network 
slices, leverage mobile 
cellular networks to 
guarantee SLA of 
enterprise assets in 
wider areas

GDBI, Rural PS deployable
Public Safety 

Defence

Mines,
Power plants…

Grid, pipelines,
Oil&Gas

Field repair staff 
and assets

Factories,
Automotive

Warehouses
Delivery trucks,

Vessels

Urban rail,
Ports, Airports…

Mainline rail,
Highways

Smart cities



Industrial bodies and 
ecosystem vertical partners
5G industrial connected things and industry 
operation expertise

System integrators 
& consultants
Deep industry and use cases expertise 
specialized channel to market

Telecom vendors and

service providers
Expertise in building & operating mobile 
networks, public clouds, spectrum partners…

An entire ecosystem collaborating to drive Industry 4.0



Questions?

alfredo.gonzalez_herrero@nokia.com

Manufacturing Latin America Head of Sales

San José, February 26th, 2024
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