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Background
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European Union

• Positive Energy Districts (PEDs) have emerged as a new 

paradigm for urban decarbonization.

 Unit of analysis shifts from a building to urban districts.

• EU Strategic Energy Technology (SET) Plan for supporting 

implementation of atleast 100 PEDS by 2025 .

• Positive energy status in existing urban district is hard but 

principles of PED still matters!

• Digital tools such as Urban Digital Twins are increasingly 

explored for accelerating PED deployment in EU.

• Citizen engagement and co-creation identified as a key driver 

for successful adoption of PED principles.



DigiTwins4PEDs aims to create a platform for citizens and stakeholders to 
exchange information, enabling them to visualize various PED scenarios

before its actual implementation

Project DigiTwins4PEDs
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(Nov. 2023 – June 2026)
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Case study districts:

1. Nordbahnhofviertel - Stuttgart, 

Germany

2. District 20 + 2 (WieNeu+) -

Vienna, Austria

3. Feijenoord and Prinsenland -

Rotterdam, Netherlands

4. Kleczkow - Wroclaw, Poland

From Energy Simulation to Co-Creation of PEDs
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Urban Digital Twin for early-stage PED planning
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Citizen Enagegement
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Co-creation with Citizens
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Urban Digital Twin for early-stage PED planning
Nordbahnhofviertel, Stuttgart, Germany Kleczków, Wroclaw, Poland

Feijenoord, Rotterdam, Netherlands District 20+2, Vienna, Austria

Urban Digital Twin technology stack from InfoSolutions (Poland) - https://info-solutions.pl/ ; EU DigiTwins4PEDs Project - https://digitwins4peds.eu/

https://info-solutions.pl/
https://digitwins4peds.eu/


Towards EU FlexPED project
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1. Aim is to develop an open and intelligent energy data and flexibility management 
system for Positive Energy Districts.

2. Builds on DigiTwins4PEDs by introducing agent based simulation supported by AI to 
optimize and monitor in real-time energy flexibility and demand side management 
in city districts.

3. Integration of AI chatbots in the digital twin interface to further assist citizens and 
decision makers in taking informed decisions.

4. Primary case studies – Rosensteinquartier, Stuttgart and Lozenets, Sofia



Challenges in developing Urban “Energy” Digital Twin
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In a district energy flows between interconnected urban energy
systems:

o Requires data exchange, integration and consistent storage between
heterogeneous urban data sources and energy simulation models.

But state of art in data integration for district energy planning
workflows:
• Lack of a shared semantic layer to exchange and consistently store

energy data across tools at a district scale.

o Must be tool-agnostic, cross-sectoral and multi-scale in nature.
(building → aggregates to district → beyond)

• Tool or platform specific data integration pipelines.

• Traditionally energy simulation tools are not integrated with interactive
visualization / UDTs.

• Where integration exists, it is again tool-specific.



Data requirements to develop Urban “Energy” Digital Twin
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1. Structured Data
• Consistent representation of buildings and infrastructure
• Reliable geometry, semantics and related information (attributes)
• Data from different sources fits together  improves interoperability

2. Basic attributes
• Building function (residential, office, school, etc.), type (SFH, MFH etc.)
• Building age
• Energy-related information (renovation year, energy performance certificate etc.)

3. Open and Standardized Data
• Standardized data models eases interoperability and improves quality management
• Easier data sharing across tools and organizations
• Reduced vendor lock-in and improved scalability
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Key Project Outcomes
• Evidence based decision making using 

Urban “Energy” Digital Twin (UDT) for co-
creation of PEDs.

• Co-creation of PEDs experimented in a 
moderated living lab environment across 
four EU districts with UDT.

• Data interoperability and standardization 
key for scalling UDTs for Urban Energy 
Planning.

Key Recommendations
• Better data  Better decisions. 

Prioritize data quality over data
quantity (best if open).

• Use open standards to ensure 
consistent quality, data exchange, 
interoperability, and long-term reuse.

• Use urban digital twins to facilitate 
dialogue, not just technical analysis. or 
visualization.

Conclusion
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A digital twin is only as good as the data behind it. For urban (energy)
applications, success starts with consistently structured, meaningful,
and interoperable data; citizen engagement turns that data into
impact.

Key Message



Thank you  

DigiTwins4PEDs project has been funded by the partners of the Driving Urban
Transition partnership (https://dutpartnership.eu/) through the Joint Call 2022. As
such, this project has received funding from the European Union’s Horizon Europe
research and innovation program under grant agreement no. 101069506. The DUT Call
2022 also contributes to the Urban Transition Mission of Mission Innovation as part of
the MI Call 2022 initiative.
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