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Positive Energy Districts

Annex 83 Positive Energy Districts (PEDs) 

 Positive Energy Districts (PEDs) 

 area within the city boundaries, capable of 
generating more energy than consumed and 
agile/flexible enough to respond to the variation 
of the energy market 

 support minimizing the impact on the connected 
centralized energy networks by offering options 
for increasing onsite load-matching and self-
consumption,

 technologies for short and long term storages, 

 smart control
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Main Objectives of Annex 83

 Objective 1. Map the relevant city, industry, research, and governmental (local, regional, national) 
stakeholders and their needs and roles to inform the work for Objectives 2, 3, 4 and 5. The main 
purpose is to ensure the involvement of the main stakeholders in the development of relevant 
definitions and recommendations.

 Objective 2. Create a shared in-depth definition of PED by means of multistakeholder governance 
model. So far international activities have developed generalized definitions that leave many 
questions open.

 Objective 3. Develop the needed information and guidance for implementing the necessary 
technical solutions (on building, district and infrastructure levels) that can be replicated and 
gradually scaled up to the city level, giving emphasis to the interaction of flexible assets at the 
district level and also economic and social issues such as acceptability.

 Objective 4. Explore novel technical and service opportunities related to monitoring solutions, big 
data, data management, smart control and digitalisation technologies as enablers of PEDs.

 Objective 5. Develop the needed information and guidance for the planning and implementation 
of PED’s including both technical planning and urban planning. This includes economic, social and 
environmental impact assessment for various alternative development paths.

Image source: clipart-library.com

Image source: clipart-library.com

•Subtask A: Definitions and 
context
•Subtask B: Methods, Tools 
and Technologies for 
Realizing Positive Energy 
Districts
•Subtask C: Organizing 
principles and impact 
assessment
•Subtask D: Demos, 
implementation and 
dissemination

IEA EBC Annex 83 subtasks
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IEA EBC Annex 83: Annex status

Online Online Online Online
Espoo, VTT 
(Finland)

Palermo, 
UNIPA 
(Italy)

I Meeting
January 28-

29, 2021

II Meeting 
April 21-22, 

2021

III Meeting 
September
23-24, 2021

IV Meeting 
April 20-22, 

2021

V Meeting 
September 14-

16, 2022

VI Meeting 
April 12-14, 

2023

• Contribution to the development of a common European framework on PED
Definition led by JPI Urban Europe

• PED Database development in collaboration with CA PED-EU-NET, JPI UE and
EERA-net at https://pedeu.net/map/

• Development of a guideline for PED practitioners (more than 50 national
guidelines and scientific papers included and reviewed)

• Development of assessment frameworks for PEDs from the sustainability
(environmental, social, economic) perspective

• Database for technologies and design solutions for PEDs in different climates

• Database of joint international PED data for monitoring and energy
simulation – PED database and library protocol

• Dissemination and education / PhD networks

Annex 83 ongoing activities

https://pedeu.net/map/
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Chapter Sub-chapter Connected Papers Planned 
Milestones

1. State of the art 1.1 Evolution of the concept of PEDs
1.2 Existing PED-related Initiatives
1.3 Existing PED-related Projects (PED definition, project objectives 
and key concepts)
1.4 Comparison and discussion of existing PED definitions

 PED definition paper Dec 2023

2. Definition of PEDs – Energy 
Balance Calculation Methods

2.1 Review of energy balance calculation methods in existing PED 
definitions
2.2 Test of selected PED definitions and energy balance calculation 
methods: A case study
2.3 Recommendations on ways forward

 Papers: PED energy balance, ‘PED-
urban’ Project case study

Dec 2023

3. PED Characteristics and PED 
Archetypes

3.1 General Characterisation of PEDs
3.2 PED Characteristics: District scale
3.3 PED Characteristics: Technical components
3.4 PED Characteristics: Life quality indicators
3.5 Development of PED archetypes

 Papers: PED characterization, PED 
archetype

 PED streamlined quality of life 
indicators

March 2024

20 Oct 2023 (31 
May 2023)

4. PED Processes 4.1 Mapping of stakeholders
4.2 PED-related regulations and legal barriers
4.3 Process flow of PED development

 A Systematic Approach Towards 
Mapping Stakeholders in Different 
Phases of PED Development—
Extending the PED Toolbox (SEB21) 

 Follow up to PED stakeholder mapping 
(process flow of PED development)

Completed

Start work in July 
2023

5. Evaluation of PEDs 5.1 Proposal of KPIs for the evaluation of PEDs
5.2 Validation of the KPIs

TBC TBC

01

02

Subtask A activities

03

04

05

Subtask B activities

9

• specification and prototype 
implementation of PED energy systems 
libraries; how to process different data 
sets and used in same model

• Paper urban scale modelling of PED 
districts (2-3 cases)

• ideas in PED planning phase and 
operational one (Feasible control 
strategies in different situations) 

• Paper urban scale modelling of PED 
districts

• Inventory of technologies; structuring 
data and populate them

• Paper (or lessons learnt) of the best 
technologies applied in PEDs --> 
interviews

• Identify the different technical solutions that can be implemented in a PED and assess 
them (PESTLE analysis, KPIs…)

TB1.1: Review of the most common technologies applied in PEDs
TB1.2: Create an inventory of the most common technologies
TB1.3: Evaluation of the technical solutions 

B1: Mapping 
technical solutions

• Investigate how flexibility management can help to balance energy flows within and 
beyond the PED boundaries

TB.2.1: Review on decision making process algorithms for planning/design a PED
TB.2.2: Review and assess control strategies (focusing in flexibility)

B2: Smart solutions 
for optimization and 

flexibility of PEDs

• Develop and implement joint international library concepts (B1) and populate them 
with data

TB.3.1: Data necessary (and data organization) for modelling tools used in PEDs
TB.3.2: Use libraries for modelling district scale case studies 
TB3.3: How to document and utilise data from case studies.

B3: Simulation and 
modelling tools

Aim & subtasks Results
Main tasks
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C1: Economic 
assessment

C2: Environmental 
Assessment

C3: Humanities and 
Social impact 
assessment

C1.4: Elaboration of 
the results and lessons 

learned

C1.2: Economic 
framework analysis

C1.1: Literature 
analysis

C1.3: Learning from 
case-studies

C2.1: Literature 
analysis

C3.1: Literature 
analysis

C2.2: Environmental 
framework analysis

C3.2: Social framework 
analysis

C2.3: Learning from 
case-studies

C3.3: Learning from 
case-studies

C2.4: Elaboration of 
the results and lessons 

learned

C3.4: Elaboration of 
the results and lessons 

learned

C4: Synthesis of economic, environmental and social analyses and delivery of the 
final assessment toolbox

Subtask C activities

Subtask D activities



05-07-2023

6

Joint PED database

Joint PED database
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- The title of the summer school
was“Positive Energy Districts:
Towards a holistic approach to
modeling and performance
assessment”

- Held in Montreal – Concordia
University in early July 2022

- The school was a success with
around 40 students among
international and Concordia
ones

First IEA EBC Annex 83 PhD Summer school

Dissemination: Workshop “Sharing the experiences on Positive 
Energy Districts: Lessons learned from Annex 83“ 

• Held as a side-event to the Smart
and Sustainable Planning for Cities
and Regions – SSPCR 2022
conference in Bolzano, Italy;

• Around 40 participants;
• Several aspects of PED

implementation were
investigated, closely related to the
activities of the Annex;

• Four working groups were created
and rotated among the Annex
chairs from all four subtasks
(World cafè format);

• Outcome: Journal paper.
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Second IEA EBC Annex 83 PhD Summer school

Principles of energy system modelling for Positive Energy Districts

University of Catania, Catania (Italy), 12th - 16th June 2023
Chairs: Rosaria Volpe, Francesco Guarino

Link to the call:
https://annex83.iea-
ebc.org/Data/Sites/14/media/documents/summer-
school-2-call-for-registration.pdf

Active Journal Special issues

https://annex83.iea-ebc.org/special-issues

Design and Applications of Positive Energy Districts
https://www.mdpi.com/journal/designs/special_issues/4351A1FDU0

Smart and Sustainable Planning for Europe and Beyond 
https://www.frontiersin.org/research-topics/35145/smart-and-sustainable-planning-for-
europe-and-beyond#overview

Planning and Implementing Positive Energy Districts from Concept to Practice
https://www.mdpi.com/journal/buildings/special_issues/Energ_District_Conc_Pract

Advanced Energy Systems in Zero/Positive Energy Buildings, Communities and Districts
https://www.mdpi.com/journal/energies/special_issues/zero_positive_building_communities

Contribution of Smart City Solutions to Positive Energy Districts and Climate-Neutral 
Cities
https://www.mdpi.com/journal/smartcities/special_issues/PED_smart_cities

https://annex83.iea-ebc.org/Data/Sites/14/media/documents/summer-school-2-call-for-registration.pdf
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Annex 83 Publications (1/2)

• Federica Leone, Ala Hasan, Francesco Reda, Hassam ur Rehman, Fausto Carmelo Nigrelli, Francesco Nocera and Vincenzo Costanzo. Supporting Cities
towards Carbon Neutral Transition through Territorial Acupuncture. (2023) Sustainability 2023, 15(5), 4046; https://doi.org/10.3390/su15054046 .

• Tony Castillo-Calzadilla, Roberto Garay-Martinez and Cristina Martin Andonegui. Holistic fuzzy logic methodology to assess positive energy district
(PathPED). (2022) Sustainable Cities and Society Volume 89, February 2023, 104375. https://doi.org/10.1016/j.scs.2022.104375 .

• Federica Leone, Francesco Reda, Ala Hasan, Hassam ur Rehman, Fausto Carmelo Nigrelli, Francesco Nocera and Vincenzo Costanzo. Lessons Learned from
Positive Energy District (PED) Projects: Cataloguing and Analysing Technology Solutions in Different Geographical Areas in Europe. (2022) Energies 16(1), 
356; DOI: 10.3390/en16010356. https://doi.org/10.3390/en16010356

• Federica Leone, Fausto Carmelo Nigrelli, Francesco Nocera and Vincenzo Costanzo, Territorial acupuncture: benefits and limits of Positive Energy Districts
(PEDs) networks. (2022) Urbanistica Informazioni 2022, 306 (Special Issue) NovemberDecember 2022. 

• Rehman, H., Hasan, A., & Reda, F. (2022). Challenges in reaching positive energy building level in apartment buildings in the Nordic climate: A techno-
economic analysis. Energy and Buildings, 262, [111991]. https://doi.org/10.1016/j.enbuild.2022.111991

• Bottecchia, L., Gabaldón, A., Castillo-Calzadilla, T., Soutullo, S., Ranjbar, S., Eicker, U. (2022). Fundamentals of Energy Modelling for Positive Energy Districts. 
In: Littlewood, J.R., Howlett, R.J., Jain, L.C. (eds) Sustainability in Energy and Buildings 2021. Smart Innovation, Systems and Technologies, vol 263. Springer, 
Singapore. https://doi.org/10.1007/978-981-16-6269-0_37

• Belda, A. et al. (2022). Reviewing Challenges and Limitations of Energy Modelling Software in the Assessment of PEDs Using Case Studies. In: Littlewood, 
J.R., Howlett, R.J., Jain, L.C. (eds) Sustainability in Energy and Buildings 2021. Smart Innovation, Systems and Technologies, vol 263. Springer, Singapore. 
https://doi.org/10.1007/978-981-16-6269-0_39

• Hans-Martin Neumann; Sergio Díaz Garayo; Niki Gaitani; Daniele Vettorato; Laura Aelenei; Judith Borsboom; Ghazal Etminan; Anna Kozlowska; Francesco 
Reda; Jørgen Rose; Pekka Tuominen (2021), Qualitative Assessment Methodology for Positive Energy District Planning Guidelines, Sustainability in Energy 
and Buildings 2021. Smart Innovation, Systems and Technologies, vol 263. Springer, Singapore; https://doi.org/10.1007/978-981-16-6269-0_42

• Volpe R., Gonzalez Alriols M., Martelo Schmalbach N., Fichera A. (2022). Optimal design and operation of electrical generation for Italian positive energy 
districts with biomass district heating. Energy Conversion and Management 2022, vol. 267, 115937. DOI: 10.1016/j.enconman.2022.115937

Annex 83 Publications (2/2)

• Cheng, C., Albert-Seifried, V., Aelenei, L., Vandevyvere, H., Seco, O., Nuria Sánchez, M., & Hukkalainen, M. (2022). A Systematic Approach
Towards Mapping Stakeholders in Different Phases of PED Development—Extending the PED Toolbox, Sustainability in Energy and Buildings 
2021. Smart Innovation, Systems and Technologies, vol 263. Springer, Singapore Singapore; https://doi.org/10.1007/978-981-16-6269-0_38

• Siddharth Sareen, Vicky Albert-Seifried, Laura Aelenei, Francesco Reda, Ghazal Etminan, Maria-Beatrice Andreucci, Michal Kuzmic, Nienke
Maas, Oscar Seco, Paolo Civiero, Savis Gohari, Mari Hukkalainen, Hans-Martin Neumann, Ten questions concerning positive energy districts, 
Building and Environment, Volume 216, 2022, 109017, ISSN 0360-1323, https://doi.org/10.1016/j.buildenv.2022.109017.

• Rehman, H.u.; Diriken, J.; Hasan, A.; Verbeke, S.; Reda, F. Energy and Emission Implications of Electric Vehicles Integration with Nearly and 
Net Zero Energy Buildings. Energies 2021, 14, 6990. https://doi.org/10.3390/en14216990

• Tuerk, A.; Frieden, D.; Neumann, C.; Latanis, K.; Tsitsanis, A.; Kousouris, S.; Llorente, J.; Heimonen, I.; Reda, F.; Ala-Juusela, M.; Allaerts, K.; 
Caerts, C.; Schwarzl, T.; Ulbrich, M.; Stosch, A.; Ramschak, T. Integrating Plus Energy Buildings and Districts with the EU Energy Community 
Framework: Regulatory Opportunities, Barriers and Technological Solutions. Buildings 2021, 11, 468. 
https://doi.org/10.3390/buildings11100468.

• Xingxing Zhang, Santhan R. Penaka, Samhita Giriraj, Maria N. Sánchez, Paolo Civiero, Han Vandevyvere. Characterizing Positive Energy 
District (PED) through a Preliminary Review of 
60 Existing Projects in Europe. Buildings 2021, 11, 318.https://doi.org/10.3390/buildings11080318.

• Ari Laitinen, Oscar Lindholm, Ala Hasan, Francesco Reda, Åsa Hedman. A techno-economic analysis of an optimal self-sufficient district. 
Energy Conversion and Management 236 (2021) 114041. https://doi.org/10.1016/j.enconman.2021.114041.

• Åsa Hedman, Hassam Ur Rehman, Andrea Gabaldón, Adriano Bisello , Vicky Albert-Seifried, Xingxing Zhang, Francesco Guarino, Steinar 
Grynning, Ursula Eicker, Hans-Martin Neumann, Pekka Tuominen and Francesco Reda. IEA EBC Annex83 Positive Energy Districts. Buildings 
2021, 11, 130. https://doi.org/10.3390/buildings11030130.

https://doi.org/10.3390/en16010356
https://doi.org/10.1016/j.enbuild.2022.111991
https://doi.org/10.1007/978-981-16-6269-0_37
https://doi.org/10.1007/978-981-16-6269-0_39
https://doi.org/10.1007/978-981-16-6269-0_42
https://doi.org/10.1007/978-981-16-6269-0_38
https://doi.org/10.3390/en14216990
http://doi.org/10.3390/buildings11100468
https://doi.org/10.3390/buildings11100468
http://doi.org/10.3390/buildings11080318
https://doi.org/10.3390/buildings11080318
http://doi.org/10.1016/j.enconman.2021.114041
https://doi.org/10.1016/j.enconman.2021.114041
https://doi.org/10.3390/buildings11030130
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Social media

•https://www.linkedin.com/company/iea-ebc-annex-83-positive-energy-districts/

• Objectives
• The aim of the workshop is gaining a 

better understanding of PEDs and sharing 
know-how with local stakeholders

• Topics
• Technologies, planning tools and planning and 

the decision-making process related 
to positive energy districts design, 
planning and operation.

Annex 83 working meeting, workshop and conference, Sept 
2023

•https://cisbat.epfl.ch
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Positive Energy Districts (Annex 83)
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Hassam ur Rehman
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Francesco Guarino

IEA EBC Annex 83 – Operating Agent

Assistant Professor

University of Palermo

francesco.guarino@unipa.it

Twitter: @Annex83_IEA

LinkedIn: IEA EBC Annex 83 Positive Energy Districts

Francesco Reda
IEA EBC Annex 83 – Operating Agent

Research Manager
VTT Technical Research Centre of Finland

francesco.reda@vtt.fi
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