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Shaping Europe’s Digital Future – European Strategy for Data

The strategy for data focuses on putting people first in developing technology, and 
defending and promoting European values and rights in the digital world.

Data is an essential resource for 

- economic growth

- Competitiveness

- Innovation

- job creation

- societal progress in general
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Shaping Europe’s Digital Future – European Strategy for Data

The European strategy for data aims at creating a single market for data that will ensure 
Europe’s global competitiveness and data sovereignty. 

Common European data spaces will ensure that more data becomes available for use in the economy and society, 
while keeping the companies and individuals who generate the data in control.

Data driven applications will benefit citizens and businesses in many ways. They can e.g.:

- improve health care

- create safer and cleaner transport systems 

- generate new products and services

- reduce the costs of public services

- improve sustainability and energy efficiency

The Commission has proposed a Regulation on European data governance as part of its data strategy. 
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Overview of EU Legislation in the Digital Sector
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Gaia-X – Guiding Principles

Gaia-X will be the basis for a digital ecosystem in which data and services can be made available, integrated/merged, 
shared and used securely and with an ultimate level of trust. 

Based on European values, Gaia-X implements the following guiding principles: 

− European data protection principles

− Authenticity and trust 

− Openness and transparency 

− Sovereignty and self-determination 

− Free market access as well as 
European stability and growth 

− Modularity and interoperability 

− Usability
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Gaia-X – Guiding Principles

Data Ecosystem

Infrastructure Ecosystem

Participants
Provider
Consumer
Provider + Consumer
Federator

Assets
Node
Data Asset
Software Asset
Interconnection

Data Space
Identity & Trust
- Federated Identity Management
- Trust Management
- Federated Access

Federated Catalogue
- Self Description
- Service Governance
- Catalogue Management Functions

Sovereign Data Exchange
- Policy and Usage Control

- Logging Service & Data Agreement Service

Compliance
- Relations between Providers/Consumers

- Rights and Obligations of Participants
- On-Boarding & Certification

Applications / Application Services

Governance Framework: Gaia-X Policy Rules and Gaia-X Architecture of Standards

6Q4/2023 – Prof. Dr. Frank Köster & Maximilian Stäbler
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Gaia-X Introduction: The offered Solution

The Idea
Access and share data through a federated data
infrastructure to ensure innovation for our future
thanks to the next generation of information
technology..

European cooperation
Ensuring the efficiency of the European data
infrastructure, based on European values and 
supported by the European Commission.

Transparency
Ensuring open interfaces and standards to enable the
aggregation of data while fostering innovation and 
efficiency in a transparent environment.

The goal
Promote the creation, expansion, adoption and 
growth of digital ecosystems that can be 
commercialised in and across Data Spaces.

Highest possible safety 
Maximum data sovereignty for businesses, customers, 
and governments through services that ensure
interoperability and privacy by design

Protection of rights 
Ensuring the privacy of citizens as a human right and 
respecting the sovereignty of other nations.
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Several mobility-related Use-Cases were addressed by 
different R&D Initiatives throughout the last years …

Figure: acatech Studie – Neue autoMobilität II
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Datenräume und Daten-/Dienste-Ökosysteme als 
Basis für vernetzte und automatisierte Mobilitätslösungen

umfassende Investitonen in “One Trick Ponies”

kaum Weiternutzung von Entwicklungen 

keine Ansatzpunkte für Skalierung
– bezogen auf Funktionalität als auch Marktreichweite

keine Marktvorbereitung

keine vernetzten Betreiber- und Geschäftsmodelle

keine Grundlage für Systeminnovation

Daten- und Dienste-Ökosysteme

Weiternutzung von Entwicklungen und 
Community als Treiber

Skalierung von Anfang an mitgedacht

Marktvorbereitung

vernetzte Betreiber- und Geschäftsmodelle

Grundlage für Systeminnovation und 
Sektorenkoppelung

… gestern und heute morgen und übermorgen …
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Project Family – Relation to Other Domains and Initiatives

Mobility 
Data Space 

Datenraum 
Mobilität 

= DRM

Agriculture Energy Finance Geoinformation HealthAgriculture Energy Finance Geoinformation Health Industry 
4.0/SME

Mobility Public 
Sector

Smart City/ 
Region

Smart 
Living

Plan/Build 
/Operate
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Family of Projects – Synergies by Design

Connected and Safe/Secure – Rescue Corridor
Safe/Secure Cooperation of Automated Vehicles

Traffic System, City and Vehicle…

Node, Corridor and Vehicle…

Vehicle and Components…

Traffic Systems… Components, User

Manuf. of Vehicels + Components…

Tools and Tool Chains

Use-cases on Different 
System Levels

RO of Fleets

Smart Managed Public Transport Fleet 

Smart Managed Freight Fleet 

RO of Vehicles

Vehicle as Edge Device

Embedded Gaia-X

Traffic Infrastructure Mgmt.

Smart Parking

Zoning

DLT-Network Vehicle Data Collection

Bullwhip Mitigation

Sensor Validation

Digital Twin based Predictive Maintenance

Digital Twin – Camera

Automated Optical

SIEM

Scenario Identification

…

…

…

…

Backend
System

Traffic
Network

Traffic Nodes / 
Edges Vehicle System Subsystem Component



Family of Projects – Synergies by Design

Traffic System, City and Vehicle…

Node, Corridor and Vehicle…

Vehicle and Components…

Traffic Systems… Components, User

Manuf. of Vehicels + Components…

Tools and Tool Chains

Use-cases on Different 
System Levels

12Q4/2023 – Prof. Dr. Frank Köster & Maximilian Stäbler

Generalization and 
harmonization of designs

Making benefit 
of synergies

Foundation for re-
usable components

Foundation for system 
innovation

Joint develop-
ment activities 
and jointly 
supported open 
and freely avai-
lable standards 
as well as open 
source develop-
ments

Shared design 
principles and 
reusable 
components/ 
services

Practically relevant 
design principles, 
standards and 
functional 
components/ 
services
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Applications from GX4FM projects + external providers

Base-X
Core Services
Semantic (Core) Model  

Eco-System Provider-Vendor
Starter Kits + Trainings

CondMon SensCal3 UbiQual

BusinessP

CO2

…

DataCol SynthData 360Profile

…Charging

Parking PublicTra

FleetMgmt

InfraCon

RoadCon

…

Semantic Model 1 Semantic Model 2 Semantic Model 3

…

Base-X

SM n

…

…
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Base-X* Architecture
Scalable Mobility Solutions & Foundation for System Innovation



…

Charging

Parking PublicTra

FleetMgmt

InfraCon

RoadCon…

PublicTra

InfraCon

RoadCon…

InfraCon

PublicTra … RoadCon

Other  
Data  

Spaces

IntermodT

Navigation

FleetMgmt

ExpressDel

Scalable Mobility Solutions & Foundation for System Innovation
C I TY

18.11.2023

Base-X

Base-X

Base-X

Base-X

Base-X

Step 1: Data Space City 1 
• City/municipality instantiates Base-X + domain-specific 

semantic model
• Selects applications from GX4FM and/or external providers

PublicTra … RoadCon

InfraCon

Charging

Parking PublicTra

InfraCon

RoadCon…

ExpressDel

Step 2: Data Space City 1+2+3+n
• Instantiation by further cities/municipalities
• Connection of the cities/municipalities

Step 3: Connected Data Space City 1+2+3+n
+ other existing Data Spaces
• Connection with non-city Data Spaces

14
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Data Spaces and Data/Services Ecosystems
Institute for AI-Saftey & Security| Sankt Augustin and Ulm – Germany – www.dlr.de/ki

Data Spaces are the basis for data exchange in distributed 

data exchange in distributed data and service ecosystems.

Standards, processes and guidelines guarantee 

the central principles

• Trust

• Sovereignty

• Openness and extensibility

Your organization follows federated principles 

and is based on various core services 

- e.g. data catalogs and connectors. Charging

Parking PublicTra
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The family of projects consists of

Gaia-X 4 Future Mobility
Coordinated by the DLR Institute

for AI Safety and Security

Contact for Gaia-X 4 Future Mobility 

Prof. Dr. Frank Köster
DLR Institute for AI Safety and Security
Frank.Koester@dlr.de

mailto:Frank.Koester@dlr.de

