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Interactive Technologies, eXtended Reality, Virtual Worlds 
and Metaverse(s)

RESEARCH, INNOVATION & 
DEPLOYMENT

ÁR&D 

ÁDeployment : 

ÁCross-cutting aspects: ethics, 
interoperability, socio-
economic impact

POLICY

ÁInitiative on Virtual Worlds 

(2023 EC WP)

ÁStudies (health and 

education, zero-distance 

applications and services

COORDINATION ï
COOPERATION

ÁBuilding a European
ecosystem

ÁAR/VR Coalition

ÁLinks with other domains
(AI, 5G/6G, cloud, digital 
twins, blockchain, etc.)



Virtual worlds ïopportunities 

Maintenance Multimodal interaction Design - Construction
Entertainment/

video games

Learning Surgery Leisure Cultural heritage



ñWe will continue looking at new digital opportunities and trends, 

such as the metaverseò 

Key initiative for 2023: Initiative on virtual worlds, such as metaverse

ĄPresident von der Leyenôs State of the Unionletter of intent

The Virtual Worlds / metaverses at EU political level 
September 2022

ñMetaverse ð a new form of virtual space ð is springing everywhereò

ñOur European way to foster the virtual worlds is threefold: 

people, technologies and infrastructureò

Ą Commissioner Breton blog

People, technologies & infrastructure ïEuropeôs plan to thrive in the metaverse

https://state-of-the-union.ec.europa.eu/system/files/2022-09/SOTEU_2022_Letter_of_Intent_EN_0.pdf
https://www.linkedin.com/pulse/people-technologies-infrastructure-europes-plan-thrive-thierry-breton


ü Non-legislative initiative, innovation 

oriented, long-term future outlook

ü Consultations: 

ÅWith civil society  

o Safer Internet Day

o Next generation of the Citizensô 

Panel

o Code Week 

ÅWith industry, academia, 

associations

o Targeted sectorial workshops

o VR/AR Industrial Coalition

ÅCall for evidence

Upcoming initiative on virtual worlds 
Slide 6



Technologies Markets and jobs

From Feb 2021 to Apr 2022

û8bnin mergers & acquisitions
Mainly US (Microsoft, Unityê) + China (ByteDance)

GlobalData

Global metaverse market size

from û27bn in 2022 toû800bnby 2030
Bloomberg

Up to 860000 new XR jobs
In Europe by 2025

Ecorys

Global metaverse market for automotive

from û1.9bnin 2022 to û16.5bn by 2030

Globalnewswire
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Mainstream metaverse will require

1000x increase in
computational efficiency
Intel

1 metaverse user session:

up to 40x more data
than streaming an HD video

Arthur D. Little

Since 2016

>7500 patents*
filed worldwide
Nikkei

*20 categories incl. VR/AR, 

communications, sensors and displays

57%

19%

12%

8% 4%

USA

S Korea

China

Japan

Other

Virtual worlds : perspectives

https://techmonitor.ai/technology/emerging-technology/metaverse-mergers-acquisitions-investing-virtual
https://www.bloomberg.com/press-releases/2022-07-13/metaverse-market-size-worth-824-53-billion-globally-by-2030-at-39-1-cagr-verified-market-research
https://xreuropepotential.com/
https://www.globenewswire.com/en/news-release/2022/09/27/2523235/0/en/Metaverse-Market-for-Automotive-worth-16-5-billion-by-2030-Exclusive-Report-by-MarketsandMarkets.html
https://www.theverge.com/2021/12/15/22836401/intel-metaverse-computing-capability-cpu-gpu-algorithms
https://www.adlittle.com/en/insights/viewpoints/metaverse-what%E2%80%99s-it-telcos
https://forkast.news/headlines/us-korea-over-75-worlds-metaverse-patents/


Building a thriving ecosystem in the EU

ÅContent and culture rich continent 

ÅKey players in some core metaverse 

technologies

ÅEU industry leaders in fields such as 3D, 

optics, industrial metaverses, etc.

ÅHigh-end SMEs

ÅStrong gaming industry

ÅExcellence in related interoperability 

frameworks (e.g., digital payments)

ÅFuture-oriented legislation

Strengths Weaknesses

ÅLack of big EU players (e.g. platforms 

and related innovation ecosystems)

ÅFragmentation of the European industry

ÅProblems for start-ups to scale up and risk 

of killer acquisitions

ÅLack of awareness and understanding of 

potential benefits

ÅSkills shortage

ÅLack of investment capacity
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Values and principles for 

desirable and fair European 

Virtual Worlds

1. Freedom of choice

2. Sustainability

3. Human centered

4. Health

5. Education & literacy

6. Safety & security

7. Transparency

8. Inclusion

European Citizensô Panel on Virtual Worlds

Final recommendations
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Topics

ÅWork and job markets

ÅSupporting innovation & development

ÅPublic / private: rating and registration

ÅData use and protection

ÅCentral agency + police

ÅLearning and education

ÅEnvironmental and climate sustainability

ÅHealth impact + research agenda

ÅInformation sharing and awareness

ÅDigital identity

ÅConnectivity and access

ÅInternational cooperation and standards

23 recommendations



What are we looking at?  

Shifting from the 2D world to the next disruptive and 

transformative frontier where people and businesses 

thrive in both the real and virtual worlds. 

We want virtual worlds: 

Åthat reflect EU values and respect EU legislation;

Åwhere people are safe, confident and empowered;

Åthat are open and interoperable; 

Åthat promote growth and development of industry. 
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Mainly 2D worlds, basic 

immersion, enabled by 

traditional input/output 

interfaces. Marketing/branding.

3D web, generalised use of 

Digital Twins, enhanced user 

interfaces, mainstream XR 

devices.

Seamless blending of real and 

virtual worlds, enabled by natural 

user interfaces, real-time sensor 

data, generalised AI, ubiquitous 

computing and distributed control.

PEOPLE TECH INFRA
WEB

2.0
centralised

WEB

3.0
decentralised

WEB

4.0
distributed



ÅStatus

Å15/09/2022 : Official Launch of the VR/AR 
Industrial Coalition by Commissioner Breton

ÅStrategic paper 

ÅFirst endorsements 

ÅGovernance ïunder definition

ÅUpcoming

ÅMeetings with the VR/AR Industrial Coalition to 
take stock of roadmap and 
challenges/opportunities faced by the VR/AR 
ecosystem

https://digital-strategy.ec.europa.eu/en/policies/virtual-
and-augmented-reality-coalition

The Virtual and Augmented Reality 
Industrial Coalition
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A platform for structured dialogue 

between the European VR/AR 

ecosystem and policymakers

https://digital-strategy.ec.europa.eu/en/policies/virtual-and-augmented-reality-coalition


Goals 

Åguidance on ethical and related policy, 

regulatory, governance, and

interoperability issues of XR 

technologies within a European 

community of practice

Åto build a strong and competitive 

ecosystem around XR for the European 

industry, but in a manner that creates trust

among users and authorities

From 1 Nov 2022 to 31 Oct 2025   /   2.5Mú

Coordinated by University of South-Eastern Norway 

XR4HUMAN: equitable, inclusive and human-centered XR

Main deliverables

ÅInteroperability guidelines for EU 

companies and authorities

ÅEuropean Code of Conduct for equitable, 

inclusive, and human-centred XR

ÅOnline repository of test cases to allow 

developers to demonstrate evidence of 

adherence to best practices

ÅRanking system and teaching materials to 

help consumers select XR solutions/products

ÅA digital European Forum to facilitate 

stakeholder dialogue on issues of ethics and 

interoperabilityhttps://xr4human.eu/



Prevention                     È Treatment                     È Follow- up

Å

Å

Å

Å

Å

Å

Å

EDITH ï Ecosystem for Digital Twins in Healthcare

https://www.edith-csa.eu/

CǊƻƳ м hŎǘ нлнн ǘƻ ом hŎǘ нлнп   κ   рaϵ

Coordinated by Virtual Physiological Human Institute for Integrative Biomedical Research, Belgium



HORIZON-CL4-2021-
HUMAN-01-06 
New immersive and 
innovative products for 
media

EMIL European Media and Immersion Lab https://emil -xr.eu/

MAX-R
Mixed Augmented and eXtendedReality media 
pipeline

https://www.upf.edu/web/max-r

TransMIXR
Ignite the Immersive Media Sector by Enabling 
New Narrative Visions

https://transmixr.eu/

XRECO XR mEdiaeCOsystem https://xreco.org/

https://emil-xr.eu/
https://www.upf.edu/web/max-r
https://transmixr.eu/
https://xreco.org/


2.3.2 Developing CitiVerse

projects, led by the industry in cooperation with one or more communities, 

will introduce VR/AR and metaverse technology to allow citizens and other 

stakeholders to «navigate and interact» in their urban spaces from basic 

ódefaultô sensory experiences all the way to digital asset-enhanced AR 

overlays merging the physical and virtual communities into a hybrid 

metropolis

Closing 26/09

Topic ID: DIGITAL-2023-CLOUD-AI-04-DEVELOPCITI

Digital Europe Programme WP23-24




