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Disclaimer

It should be noted that Nokia and its business are exposed to 
various risks and uncertainties and certain statements herein that 
are not historical facts are forward-looking statements. These 
forward-looking statements reflect Nokia’s current expectations 
and views of future developments and include statements 
preceded by “believe”, “expect”, “expectations”, “commit”, 
“anticipate”, “foresee”, “see”, “target”, “estimate”, ”designed”, 
“aim”, “plan”, “intend”, “influence”, “assumption”, “focus”, 
“continue”, “project”, “should", “is to”, "will” or similar expressions. 
These statements are based on management's best assumptions 
and beliefs in the light of the information currently available to it. 
Because they involve risks and uncertainties, actual results may 
differ materially from the results that we currently expect. Factors, 
including risks and uncertainties that could cause such differences 
can be both external, such as general, economic and industry 
conditions, as well as internal operating factors. We have identified 
these in more detail in our annual report on Form 20-F for the year 
ended December 31, 2021 under “Operating and Financial Review 
and Prospects—Risk Factors“, and in our other filings or documents 
furnished with the U.S. Securities and Exchange Commission, 
including Nokia’s financial results reports. Other unknown or 
unpredictable factors or underlying assumptions subsequently 

proven to be incorrect could cause actual results to differ materially 
from those in the forward-looking statements. We do not undertake 
any obligation to publicly update or revise forward-looking 
statements, whether as a result of new information, future events 
or otherwise, except to the extent legally required.

Nokia presents financial information on reported, comparable and 
constant currency basis. Comparable measures presented in this 
document exclude intangible asset amortization and other 
purchase price fair value adjustments, goodwill impairments, 
restructuring related charges and certain other items affecting 
comparability. In order to allow full visibility on determining 
comparable results, information on items affecting comparability is 
presented separately for each of the components of profit or loss. 
Constant currency reporting provides additional information on 
change in financial measures on a constant currency basis in order 
to better reflect the underlying business performance. Therefore, 
change in financial measures at constant currency excludes the 
impact of changes in exchange rates in comparison to euro, our 
reporting currency. As comparable or constant currency financial 
measures are not defined in IFRS they may not be directly 
comparable with similarly titled measures used by other companies, 

including those in the same industry. The primary rationale for 
presenting these measures is that the management uses these 
measures in assessing the financial performance of Nokia and 
believes that these measures provide meaningful supplemental 
information on the underlying business performance of Nokia. 
These financial measures should not be considered in isolation 
from, or as a substitute for, financial information presented in 
compliance with IFRS.

Nokia is a registered trademark of Nokia Corporation. Other 
product and company names mentioned herein may be trademarks 
or trade names of their respective owners.
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Lay the path for Nokia’s future technology innovation
Identify the most promising areas for new value creation

Strategy & 
Technology

Technology 
vision & strategy

Corporate strategy 
development

Applied research 
Bell Labs

Fundamental research 
Bell Labs

Ecosystem & 
strategic partnerships Industry standardization

Digitalization

Transfer technologies 
to Nokia BGs

Security

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

Socioeconomic & 
geopolitical

Deglobalization

Cybersecurity Sustainability

State-driven 
innovation

Evolved 
experiences

User needs
Industry-Enterprise-Consumer-Developer

Service-
optimized 

connectivity

New purchasing 
priorities

Digital-first

Technology

Metaverse

Web3

6G5G

AI/ML

Cloud

XR

Blockchain

Public



© 2022 Nokia5

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)

Public

Nokia well ahead of the current ‘meta-hype’:                              
based on Nokia Bell Labs research over 5+ years 
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Industry is expected to lead metaverse commercialization

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, August 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) 

Public

Consumer Metaverse

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

from ~2026

Virtual spaces revenue (global markets)1

Enterprise Metaverse

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

from ~2025

Immersive collaboration and related 
cloud revenue (global markets)2

Industrial Metaverse

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

early traction

Digital twin & simulation and industrial XR 
HMD shipment revenue (global markets)3

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. 6G5G-Adv. 6G5G-Adv. 6G
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….creating new service needs
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Customer and service requirements for metaverse
… will be different than today’s

Public

Consumability

Time to 
Market

Flexible / Scalable 

Security Intelligent and 
self-optimizing 

Evolving customer requirements

IT: enterprise CSP, neutral host, wholesale 
access, cloud provider

OT: industry 4.0Government



© 2022 Nokia8 © 2022 Nokia8

New network capabilities

The network will be key to realizing those opportunities
… requiring transformed capabilities and versatile integrations

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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Multi-party value ecosystem 
Open ecosystem - Innovation & value creation through partnership

New network capabilities

Performance, 
resiliency & agility

Ubiquity 
& accessibility

Distributed, flexible 
service instantiation

Industry-specific 
optimization

Enhanced 
symmetrical capacity

Sensing, positioning 
and context

Security &
privacy focus

Sustainability 
& efficiency

Intent-based 
autonomy

Driving the 2030 metaverse value chain
Example: Consumer Metaverse – Immersive Gaming
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Hyperscalers

CSPs 

Gaming 
solution 
providers & 
developersNetwork-as-Code 

APIs

Optimized, adaptive 
premium connectivity Gaming 

enthusiasts

Multipurpose 
edge cloud
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Multi-party value ecosystem 
Open ecosystem - Innovation & value creation through partnership

CSPs 

Education 
authorities 
& institutes

Ubiquitous, adaptive,  
high-capacity connectivity,        
optimized for XR devices 

Private campus networks & 
solution platforms

Network-as-Code 
APIs

Education 
solution 
providers

New network capabilities

Driving the 2030 metaverse value chain
Example: Enterprise Metaverse – XR for Education
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Performance, 
resiliency & agility

Ubiquity 
& accessibility

Distributed, flexible 
service instantiation

Industry-specific 
optimization

Enhanced 
symmetrical capacity

Sensing, positioning 
and context

Security &
privacy focus

Sustainability 
& efficiency

Intent-based 
autonomy
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New network capabilities

Driving the 2030 metaverse value chain
Example: Industrial Metaverse – Real-time Digital Twin for factory operations
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Multi-party value ecosystem 
Open ecosystem - Innovation & value creation through partnership

Partners: 
Integrators, 
OEMs, etc.

Industrial 
organizations

Specialized dedicated networks & 
platforms; Process optimization 
solutions (Network-as-Code-enriched)

Digital twin solutions 
for mission-critical 
factory operations 
(Network-as-Code-
enriched)Performance, 

resiliency & agility

Ubiquity 
& accessibility

Distributed, flexible 
service instantiation

Industry-specific 
optimization

Enhanced 
symmetrical capacity

Sensing, positioning 
and context

Security &
privacy focus

Sustainability 
& efficiency

Intent-based 
autonomy
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Nokia’s differentiating role and capabilities in the metaverse value chain

AI
Embracing AI/ML through the stack

Consumability
Nokia technology becomes easy to consume

Software
Handling the complexity
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Sustainability
Minimize footprint, maximize handprint

Semiconductor
System-on-Chip remains critical

Security
Foundational to critical networks

Innovation
Creating the future. The basis for everything.
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Nokia’s transversal technology strategy drives our company portfolio

Public

Applications & 
devices

Audio visual
Sensors

IOT
AR/VR devices
Bio-wearables

Cognizant wireless

Extreme mMIMO
5G-Advanced, 6G
EasyMesh WiFi
Private networks

Frictionless networking & 
Multi-cloud

Network as code
Software as a service

SA core
Digital automation cloud

Adaptive fabric

Coherent routing
800G and beyond
25G PON
Adaptive cloud networks

Bell Labs Solutions Research

System architecture & solution design
AI & algorithms
Software & data systems 

Network architecture
Systems 
Devices

Bell Labs Core Research Nokia Standards

Industry ecosystem 
and standardization 
enablement

U
bi

qu
ito

us
Reliable and 

resilient
AI-Native Massively scalable Dynamic

Frictionless networking

Network
digital twinOrchestrationAI/ML Security Slicing

M
etaverse applicationsM
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Cognizant wireless

CoreRAN

Adaptive fabric

Metro/
Regional BackboneAggregationFixed access

Multi-cloud

Adaptable Automated

Radio as sensor

Extreme mMIMO 360° multi-connectivity 

Specialized sub-networks
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Bringing our vision of the metaverse to life

Network 
is the heart of 
the metaverse 

ecosystem

Collaboration is key

The metaverse will be created by 
an ecosystem of partners, working 
together to bridge industries and 
fuse the digital and physical.

Nokia as a critical partner

Strongly positioned to build 
the network and drive the 
collaborative advantages of 
the metaverse value chain.

Public




