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• The webinar will be recorded (recording will be distributed in 
the next days)

• Only the speakers can use camera, mics and share the screen

• Please feel free to put your questions in the Q+A box, if you’d 
like to interact with the speakers
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OPENVERSE WEBINAR SERIES –
Virtual Worlds Market Sustainability

OpenVerse presents a webinar on concrete applications of virtual worlds in Europe, exploring use cases, drivers, and challenges, held online 
on May 26, funded by the Swiss Confederation.

AI-generated content may be incorrect.

State of the Market of Virtual Worlds in Europe - Key Technologies and Adoption,

AI-generated content may be incorrect.

https://www.stadiem.eu/
https://www.project-assured.eu/
https://www.project-assured.eu/
https://www.youtube.com/watch?v=znjPiaCn-Js&t=3s
https://www.youtube.com/watch?v=rY4zm33CCCw
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• BDVA – Openverse Ecosystem & National Initiatives 

• University of Galway – Technology Framework 

• Trust-It – a Walkthrough of OpenVerse Observatory sandbox 
initiatives

• Q&A
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Agenda
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Today’s Speakers

Lapo Fioretti, IDC Abdul Wahid, University 

of Galway 

Mattia Trino, BDVA John Favaro, Trust-It

https://www.stadiem.eu/
https://www.project-assured.eu/
https://www.project-assured.eu/


OPENVERSE Ecosystem
Mattia Trino - BDVA
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Ecosystem building – Summary and objectives
W
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Network of 
collaborations 
with national, 
European and 
international 
programs, 
initiatives, 
organisations, and 
different bodies.

OpenVerse
Technological 
Framework
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Build synergies, 
and reinforce the 
links among the 
different 
technological 
areas, 
infrastructures, and 
disciplines behind 
the different 
elements that 
compose the Virtual 
Worlds. 

H
o

w

Identification

Outreach

Bi-lateral and 
combined 
workshops 

Ongoing knowledge 
sharing

Co-creation 
Technological 
Framework and 
other project’s 
assets
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This approach is essential for two main reasons:

• Strategic alignment – It ensures that EU projects, policies and 
funding priorities are built on a shared understanding of what 
Virtual Worlds require.

• Collaboration facilitation – It allows OPENVERSE to map and 
engage with relevant EU initiatives, matching their scope with 
precise domains of innovation.
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Where to start?

EC-defined building 

blocks
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Mapping of the EU virtual World Ecosystem

https://www.stadiem.eu/
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Analyse PPPs Strategic Agendas

✓ EU Initiatives on wiki

https://www.stadiem.eu/
https://www.project-assured.eu/
https://www.project-assured.eu/
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High level – user view
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https://www.project-assured.eu/
https://www.project-assured.eu/


open-verse.eu
open-verse.eu

|
|

© Copyright OPENVERSE 2023-2026
© Copyright OPENVERSE 2023-2026 12

National Initiatives Categorisation

Definition national initiatives

- National initiatives in the format of associations, NGOs, technology platforms, or similar
structures, that work on the topic of Virtual Worlds as a central topic, or with a dedicated working
group (e.g. a working group within an ICT industry association).

- Entities running collaborative projects at national level, either publicly or privately funded
contributing to VirtualWorlds.

- Skills development initiatives with national and international outreach (e.g. summer schools)
- Any other initiative (e.g. private collaboration in between several companies) with different

collaboration models to the ones described above but of relevance to this exercise.
- Multi-country initiatives (e.g. EuropeanDigital Infrastructure Consortia).

https://www.stadiem.eu/
https://www.project-assured.eu/
https://www.project-assured.eu/
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National Initiatives

https://www.stadiem.eu/
https://www.project-assured.eu/
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Observatory

https://www.stadiem.eu/
https://www.project-assured.eu/
https://www.project-assured.eu/


Technological Framework

Lukasz Porwol

Abdul Wahid 

Insight Centre for Data Analytics, University of Galway
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High level – user view
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https://www.project-assured.eu/
https://www.project-assured.eu/


open-verse.eu
open-verse.eu

|
|

© Copyright OPENVERSE 2023-2026
© Copyright OPENVERSE 2023-2026

USER VIEW

Game Engine: Unity, Unreal

Programming Languages: C#, Udon

Networking:  Photon Engine

Graphics and Rendering: DirectX/OpenGL/Vulkan , Shaders

VR Integration: OpenXR, SteamVR, Oculus SDK

Audio: Opus Codec, Unity Audio Mixer

Cloud & Backend Services: AWS/Azure, Databases

Content Distribution: CDN, NFT (Blockchain), Digital Wallet

User-Generated Content Tools: Unity Editor SDK, 
Blender/Maya/3ds Max

Authentication & Security: OAuth/Auth System, Anti-Cheat 
Systems

Analytics & Monitoring: Telemetry & Logging, Crash 
Reporting, 
AI moderation & analytics voice-to-text - OpenAI

Web & Social Integration: REST APIs , WebRTC

Standards

Ethics

IPR

Tools

Data and 
Integration

NPC & AI Automation:   Virtual Ass is tants & Trainers, OpenAI

XR Interfaces: Meta, Varjo, Pico, Pimax, WebXRInterfaces
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Optics 

& Electronics

Blockchain 

& DLTs
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Towards a Sustainable European Virtual Worlds Ecosystem

How can Europe build virtual worlds that are technologically advanced, economically sustainable, and governed by trust, trans parency and 

human values?

Technology enables innovation.

Governance enables sustainability.

https://www.stadiem.eu/
https://www.project-assured.eu/
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The Building Blocks of a European Virtual Worlds Ecosystem
A multi-layer ecosystem integrating technology, governance, identity, economy, and trust

Ecosystem Components

• A sustainable European Virtual Worlds Ecosystem extends beyond immersive technologies and encompasses:

• Technological infrastructure and interoperability

• Digital identity and trust services

• AI-enabled intelligent agents and services

• Virtual assets and digital economies

• Data spaces and digital twins

• Governance, ethics, and intellectual property 

frameworks

✓ Virtual worlds should not be viewed as isolated platforms, but as interconnected socio-technical ecosystems where technology, governance, and economic value creation 

coexist.

https://www.stadiem.eu/
https://www.project-assured.eu/
https://www.project-assured.eu/
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Why Governance Matters in Virtual Worlds
From Technology Platforms to Digital Societies

• Virtual worlds increasingly combine 

social interaction, digital economies, AI-
driven services, and immersive 
experiences. 

• As these environments mature, 
governance becomes a foundational 

requirement, ensuring that innovation is 
balanced with accountability, trust, and 
protection of users and creators.

Technology enables virtual worlds. Governance enables sustainable virtual worlds.

https://www.stadiem.eu/
https://www.project-assured.eu/
https://www.project-assured.eu/
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Governance Challenges Across the Virtual Worlds Ecosystem
Emerging challenges at the intersection of technology, society, and regulation

Ecosystem Component Governance Challenge Why It Matters

AI Agents & Virtual Assistants
Accountability, Transparency & 

Explainability

Decisions and interactions must be understandable, auditable, and 

aligned with human values.

Digital Identity Authentication, Trust & User Control
Users need secure, portable, and privacy-preserving identities 

across platforms.

XR & Immersive Technologies Biometric and Behavioural Privacy
XR systems collect highly sensitive behavioural, spatial, and 

physiological data.

Virtual Assets & User-Generated 

Content
Ownership, IPR & Creator Rights

Clear ownership and protection mechanisms are required for digital 

goods and creative content.

Digital Twins & Data Spaces Data Sovereignty & Access Control
Industrial and personal data must remain secure, governed, and 

compliant.

Virtual Economies & Marketplaces
Consumer Protection & Fair 

Competition

Users require safeguards against fraud, manipulation, and unfair 

market practices.

Interoperable Virtual Worlds
Cross-Platform Governance & 

Standards

Assets, identities, and services must function consistently across 

ecosystems.

Platform Governance
Moderation, Accountability & Dispute 

Resolution

Effective governance mechanisms are needed to manage 

behaviour, conflicts, and trust.

Many of the barriers to large-scale adoption of virtual worlds are no longer technological; they are 

increasingly related to governance, trust, ownership, accountability, and regulatory compliance.

https://www.stadiem.eu/
https://www.project-assured.eu/
https://www.project-assured.eu/
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USER VIEW

Game Engine: Unity, Unreal

Programming Languages: C#, Udon

Networking:  Photon Engine

Graphics and Rendering: DirectX/OpenGL/Vulkan , Shaders

VR Integration: OpenXR, SteamVR, Oculus SDK

Audio: Opus Codec, Unity Audio Mixer

Cloud & Backend Services: AWS/Azure, Databases

Content Distribution: CDN, NFT (Blockchain), Digital Wallet

User-Generated Content Tools: Unity Editor SDK, Blender/Maya/3ds  Max

Authentication & Security: OAuth/Auth System, Anti-Cheat Systems

Analytics & Monitoring: Telemetry & Logging, Crash Reporting, 
AI moderation & analytics voice-to-text - OpenAI

Web & Social Integration: REST APIs , WebRTC

Standards

Ethics

IPR

Tools

Data and 
Integration

NPC & AI Automation:   Virtual Ass is tants & Trainers, OpenAI

XR Interfaces: Meta, Varjo, Pico, Pimax, WebXRInterfaces
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Technological Framework
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Technology Stack 

https://www.stadiem.eu/
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Technological Framework for Virtual Worlds & Web 4.0

Core Technologies

Infrastructure 

✓ Advanced AI (Federated, Explainable, Ethical).

✓ Extended Reality (XR, AR, VR, MR).

✓ IoT & Digital Twins (Real Worlds synchronization)

✓ Ambient Intelligence (Context-aware, adaptive 

environments)

✓ Blockchain & DLT (identity- transactions, asset 

provenance).

✓ Cloud/Edge Computing (Real-time rendering, 

latency).

✓ Semantic Web Integration (Context-aware 

experience, data integration).

✓ Quantum Computing (Dynamic environments, 

responsive interactions, immersive experiences).

✓ 5G/6G (immersive experience, Ubiquitous 

access).

Application 

✓ Education & Training (XR classrooms, 

Simulations labs).

✓ Rendering & Interaction Engines (ETSU, ARF 

integration).

✓ Games, Social, Esports, Theater, Shopping

✓ Interoperability APIs & Protocols (Open 

Standards, WebXR, OpenXR).

✓ Security & Privacy (GDPR, AI Act).

Governance, Ethics, & 
Societal Integration

✓ EU value Alignment (Inclusion, Environment 

Safety, Gender Equality, Abuse).

✓ Multistakeholder Governance Model.

✓ Sustainability Principles (Green Data Centers, 

Next-gen VR devices, VR for Environmental 

Awareness and Conservation)

✓ Audience Co-Design(Using audience panels for 

policy shaping).

"This is perhaps the most important message of the framework. Governance is not treated as an external 

policy layer. Governance, ethics, and sustainability become architectural components of the ecosystem 

itself."

https://www.stadiem.eu/
https://www.project-assured.eu/
https://www.project-assured.eu/
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Governance, Ethics and Sustainability by Design

Technological Framework for 
Web 4.0 & Virtual Worlds

Core Technologies

✓ Foundational technologies like AI, 

blockchain, and quantum computing 

enable advanced virtual experiences.

Infrastructure 

✓ Elements such as 5G, edge 

computing, and cloud services 

ensure seamless connectivity.

Middleware Services

✓ Facilitates communication and 

provides essential functionalities like 

security and data interoperability.

Application Domain

✓ Practical implementations in 

sectors like entertainment, 

industrial simulations, and 

education.

Governance & Ethics

✓ Addresses data privacy, digital 

rights, and ethical considerations in 

technology use.

https://www.stadiem.eu/
https://www.project-assured.eu/
https://www.project-assured.eu/
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Graph-RAG for Governance & IPR Intelligence

Different IPR frameworks are based on five key criteria: Protection Strength, 

Ease of Enforcement, Encouragement of Innovation, Economic Impact, and User 

Trust & Market Stability, highlighting how each framework performs in fostering 

secure, innovative, and economically viable virtual environments

Graph RAG pipeline using an LLM-derived graph index of the source document text.

Proposed Framework

https://www.stadiem.eu/
https://www.project-assured.eu/
https://www.project-assured.eu/
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• Expanded Corpus: The source corpus has been expanded to encompass a wider 

range of materials, including current policy papers, technical specifications, and 
socio-legal studies related to immersive technologies.

• Integrated over 100 curated documents, including policy papers, technical standards 
(e.g., IEEE/ISO), and socio-legal analyses of immersive tech, enabling robust 

domain coverage.

• LLaMA-2 with LoRA Fine-Tuning: Utilised LLaMA-2 as the core model, fine-tuned 

via Low-Rank Adaptation (LoRA) for efficient, domain-specific ethical reasoning.

• Enhanced Entity Recognition and Relationship Mapping: The precision and 
semantic depth of entity recognition have been improved, enabling the capture of 
subtle ethical considerations such as algorithmic transparency, cultural inclusivity, 

and user autonomy.

• Advanced Graph-RAG Pipeline: The enhanced pipeline incorporates superior 
clustering algorithms for community summarisation and dynamic weighting of ethical 
dimensions, resulting in more contextually relevant responses.

https://www.stadiem.eu/
https://www.project-assured.eu/
https://www.project-assured.eu/
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Example Queries and their responses (Results)

https://www.stadiem.eu/
https://www.project-assured.eu/
https://www.project-assured.eu/
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Collection of XR Regulatory 
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Support for Regulatory Sandbox Initiatives

• OpenVerse Partner Lisbon Council is 
elaborating an approach to regulatory 
sandboxes for virtual worlds innovation

o Includes a structured methodological 
process

• The OpenVerse Observatory is supporting 
the initiative

o The collection of international sandbox 
case studies underpinning the Lisbon 
Council research has been implemented in 
searchable form in the Observatory

• Live Demo

https://www.stadiem.eu/
https://www.project-assured.eu/
https://www.project-assured.eu/
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A Roadmap for Open and Co-created Virtual Worlds

Building upon the July 2023 initial EU strategy message on virtual worlds and the Web 4.0 and in 
collaboration with all OPENVERSE partners, Inspiring Futures undertook a foresight exercise, leading to the 
co-development of a Roadmap for Open and Co-created Virtual Worlds, including Five Pillars and Ten Key 
Strategic Actions. The Roadmap is still open for contributions through an Expert & Stakeholders Survey and a 
dedicated Workshop that will be held on July 2, 2026.

▪ Trust and Safety by Design

▪ Interoperability and Data-
Readiness

▪ Skills, Financing Tools and 
SME Scale-up

▪ Science–Industry Testbeds
and Sector Adoption

▪ Foresight-in-the-Loop

▪ Promote guiding ethical and health principles for well-being in virtual worlds
▪ Promote inspiring partnerships across sectors and borders
▪ Promote AI integration and the corresponding skill building for VW creativity
▪ Support, refurbish and inaugurate new forms of financing for VW creators

The five pillars
Immediate & 
Urgent Priorities
(2026–2028)

Medium-Term
Deployments
(2026–2032)

▪ Build skills for virtual worlds; make the EU a talent magnet
▪ Help the Cultural & Creative Industries (CCI) and media test new business 

models
▪ Develop standards for open/interoperable virtual worlds, with sandbox options
▪ Boost professional virtual worlds across sectors of excellence

Long-Term Scale-
Out (2026–2035)

▪ Address sovereignty: promote champions; fight IPR theft, manipulation and 
misinformation

▪ Reduce the environmental footprint of XR/VW deployments

https://www.stadiem.eu/
https://www.project-assured.eu/
https://www.project-assured.eu/
https://wiki.open-verse.eu/index.php/Roadmap_for_Open_and_Co-created_Virtual_Worlds
https://wiki.open-verse.eu/index.php/Roadmap_for_Open_and_Co-created_Virtual_Worlds
https://wiki.open-verse.eu/index.php/Roadmap_for_Open_and_Co-created_Virtual_Worlds
https://wiki.open-verse.eu/index.php/Roadmap_for_Open_and_Co-created_Virtual_Worlds
https://ec.europa.eu/eusurvey/runner/d6771b4b-101d-617a-11cd-b2a4d24ec718
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