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Key trends shaping the world of 2030
Driving requirements for the ecosystem and the network

Technology

Metaverse

Web3

6G5G

AI/ML

Cloud

XR

Blockchain

Public

Deglobalization and techno-nationalism will hinder, but not prevent 
free trade & adoption of technology

Cybercrime and climate change will remain constant challenges for 
technology to address

‘Digital-first’ users seek new device experiences, favoring optimized, 
‘consumable’ networks, delivered by ethical providers

Web3 promises to transform ecosystem value chains

Cloud and edge cloud will be critical enablers of all digital 
transformation & solutions

Metaverse will drive significant change in ecosystem opportunities 
and network capabilities 
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We have a clear and definitive vision of the metaverse opportunities
Concepts of ‘Human Augmentation’ and ‘Digital-Physical Fusion’ frame this vision

Human 
Augmentation

Digital-Physical 
Fusion

Handhelds
VR HMDs
Tethered AR glasses
Haptic-enabled remote control

Basic, organization-level digital twins 
Smart sensor networks
Persistent virtual worlds & objects

Connected bio-medical implants 
Industrial exoskeletons
Ergonomic, untethered XR glasses
XR interoperability 

Complex, enterprise-wide digital twins
Ecosystem interoperability
Interactive 3D digital twins
6G network sensing

~ today

~ 2030

Metaverse enablers Metaverse opportunities

Consumer 
Metaverse

Enterprise 
Metaverse
(IT-centric)

Industrial 
Metaverse
(OT-centric)

Nokia well ahead of the current ‘meta-hype’:                              
based on Nokia Bell Labs research over 5+ years 

Public



© 2022 Nokia4

Confidential
© 2022 Nokia4

Industry is expected to lead Metaverse commercialization

Public

Consumer Metaverse Enterprise Metaverse Industrial Metaverse

• Business value driven 
• Solution & device innovation
• Good monetization potential, with 

growth from ~2025

• Operational results driven 
• Industrial automation focus
• High monetization potential, with 

early traction

• Consumer appeal driven 
• Reliant on trends and network effect
• Fragmented monetization, with 

growth from ~2026

Digital Twin & Simulation and Industrial 
XR Revenue (Global)3

Immersive Collaboration and Related 
Cloud Revenue (Global)2

Virtual Spaces Revenue (Global)1

1 ABI Research: 2022 Consumer Metaverse Market Update, June 2022

2 ABI Research: Enterprise Metaverse: Future of Work, March 2022

3 ABI Research: The Future of Work, Augmented and Mixed Reality, Virtual Reality Market Data, November 2022 

4 Bell Labs Consulting: Spectrum study done for a US mobile operator 

5 Bell Labs Consulting: Studies on enterprise & industrial services demand growth 2021-2030 (disruptive scenarios) 

Metaverse could drive up to 9x higher bandwidth 
consumption in enterprise data usage by 20305

Metaverse usage could exceed time spent on OTT video 
by 20284

Metaverse could drive up to 100x growth in bandwidth 
consumed by industrial applications delivered from on-
premise and edge networks by 20305

5G-Adv. 6G 5G-Adv. 6G 5G-Adv. 6G
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Metaverse evolution path will shape consumer and enterprise demand growth (WEur) 

13x demand growth through 2030 achieved in the 
Disruptive view - compared to 6x growth in 
Conservative view - through  accelerated VR 
adoption and increased share of VR streaming time 
during 2025-2030

12x demand increase realized in 
2030 in the Disruptive view -
compared to 3.7x growth in 
Conservative view -through 
growth in AR/VR streaming 
adoption and streaming time, and 
gaming adoption and play time -
all enabled by widespread 5G 
adoption

WEur Consumer Fixed 
Services Demand, EB/Yr.

WEur Mobile Streaming 
& Gaming Services 

Demand, EB/Yr.

9x demand growth achieved 
in the Disruptive view -
compared to 3x growth in 
Conservative view - through 
higher BW consumption in 
physical industries and 
greater data usage per 
digital employee

WEur Ent. & Ind. Services 
Demand, EB/Yr.

Public
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New service needs
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The network will be key to realizing these opportunities
… requiring transformed capabilities and versatile integrations

New network capabilities

Sustainability 
& efficiency

Sensing, positioning 
and context

Performance, 
resiliency & agility

Industry-specific 
optimization

Security &
privacy focus

Ubiquity 
& accessibility

Enhanced symmetrical 
capacity

Intent-based 
autonomy

Distributed, flexible 
service instantiation
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Network as Code Apps
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Network Building
Network transformation requires new ways of building and integrating networks

In-body 

Pacemaker

Haptic sensors/
actuators

In-vehicle

In-production control

Extreme performance 
specialized networks

Network of Networks Network-as-a-Service 
enrichment

A hierarchy of collaborative network 
layers providing enhanced ubiquity 
and local capacity

Highly engineered localized solutions 
for achieving mission-critical 
performance

Enriching NaaS value via consumable, 
intent-based Network as Code APIs 
and AI/ML-based orchestration

Service applications

Network as Code APIs

Network APIs Operations APIs
Network 
functions

Operations 
functions

Infra & Platform APIs

Infra & Platform services
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Market dynamics are changing
From a connectivity-dominated value chain to a multi-party value ecosystem, leveraging new network capabilities

• Partner ecosystems, not single 
providers, will drive innovation 
and value creation

• Open ecosystem, where any 
player can pursue different 
roles and approaches per 
selected opportunity

• The role of developers moves 
to center stage 

• Speed and flexibility are key 
competitive qualities

Multiple solution 
providers

Rise of the Developer

Network monetization 
options

Multi-party value ecosystem

Network-as-a-Service

Solution Development / Solution Integration
Value creation through partnership

Monetization 
beyond generic 

connectivity

Network of Networks: Optimized & scalable

Extreme performance specialized 
networks

NaaS Enrichment: Network as 
Code

CSP-
driven 
solutions
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Technology Vision 2030

Human 
Augmentation

Digital-Physical 
Fusion

New expectations and 
opportunities resulting in 
transformed network 
capabilities - enabling an open, 
innovation-focused multi-party 
value ecosystem

Network of Networks 

Specialized Sub-networks 

Network-as-a-Service

Multi-party Value 
Ecosystem
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While 6G will be evolutionary, the technology required to 
get there will need to be revolutionary

High quality video 
(4K-8K)

XR - fully immersive 
user experience

Holographic 
transmissions 

Object driven 
digital twinning
(e.g. an engine)

Large scale digital 
reconstruction
(e.g. a vertical farm) 

5G 5G-Advanced 6G2022 2030

Broad based digital twins 
with RT synchronous 
updates (e.g. smart city)

Data communication 
and control

Provide precise location 
and timing services that 
complement GNSS

Network with a 
6th sense
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Bringing the future to life
Six key technology areas for the 6G essential infrastructure

Security, trust 
and privacy

New spectrum
technologies

6G
AI native air
Interface

Network as
a sensor

Extreme
connectivity

Cognitive, automated 
and specialized
architectures

Explore the 
Nokia 6G eBook
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