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Introduction  
 
The Energy in Built Environment Conference posters booklet is a comprehensive compilation 
of knowledge and insights shared during the inspiring event Energy in Built Environment 
Conference: Climate-driven solutions for next generation EU cities, held in Lisbon on 30th June 
2023. This  PED-EU-NET conference brought together leading experts, researchers, 
policymakers, and industry players to explore climate-driven solutions for the next generation 
EU cities. 
 
With a primary focus on Positive Energy Districts, this booklet delves into the complex 
interaction between buildings, users, regional energy networks, mobility, and ICT systems. 
Through these contributions, the reader will discover an array of strategies, technologies, and 
collaborative efforts proposed through different works and studies, aiming at shaping the 
future of sustainable urban development. 
 
The posters presented in this booklet demonstrate the transformative potential of creating 
energy-efficient, environmentally friendly, and thriving cities for generations to come. The 
authors extend their invitation to join in the exploration of the forefront of positive change 
and pave the way towards a brighter and more sustainable urban future.  
 
PED-EU-NET COST Action CA19126 
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Climate Positive Circular Communities 
Jannika Aalto 1 
1Green Digital Finance Alliance (GDFA), Switzerland 
 
The main idea of the research revolves around Positive Energy Districts (PEDs) and Climate 
Positive Circular Communities (CPCCs), focusing on their integration of buildings, users, and 
regional energy systems to achieve energy efficiency, enhanced flexibility, and net-zero 
greenhouse gas emissions. This innovative project fosters collaborative innovation with 
citizens and stakeholders, showcasing large-scale demonstrations in six European cities. ARV 
project's development of monitoring frameworks and blueprints aids in planning and 
operation, while circular economy strategies and socio-environmental goals are pursued 
through multi-stakeholder co-creation and digital tools. By contributing to Europe's 
decarbonization goals and the Renovation Wave, ARV project holds the potential to enhance 
the replicability of PEDs and make valuable contributions to the innovation ecosystem. 

PED Database 
Beril Alpagut1; Paolo Civiero2; Michal Kuzmic3; GiuliaTurci4,5 
1Demir Energy, Turkey;2 Roma Tre University, Italy;3 Czech Technical University, Czech 
Republic;4 Cesena Municipality, Italy;5 Bologna University, Italy 
 
The poster "PED Database: Positive Energy Districts" focus is to promote and foster the energy 
transition in urban areas by implementing innovative concepts known as Positive Energy 
Districts (PEDs). While a common definition and implementation framework for PEDs are not 
yet available, pilot experiences are being tested and need to be scaled and replicated to 
achieve the ambitious goal of implementing 100 PEDs in Europe by 2025. In response to this 
challenge, the COST Action 'PED EU NET' is leading collaborative research to design and 
implement an online tool called PED Database. This tool allows users to map, analyze, and 
compare PED and PED-relevant practices at the international level. The Database covers 
various thematic sections, exploring multidimensional aspects related to technological, 
environmental, social, economic, and governance factors. With the involvement of various 
partnerships and expert teams, the PED Database aims to facilitate peer-to-peer networking, 
knowledge dissemination, and practical information exchange among municipalities, 
practitioners, and researchers. 

Energy plus house in Nigeria: possibility or probability? 
Ezekiel Atiba1; Dorota Chwieduk1 
1Warsaw University of Technology, Faculty of Power and Aeronautical Engineering, Institute of 
Heat Engineering, Poland 
 
The focus is to explore the potential and feasibility of implementing Positive Energy Buildings 
(PEB) in Nigeria, a country with a population of 200 million and significant challenges in 
housing and energy. By combining various pillars of PEB/PED, such as energy efficiency, 
renewable energy generation, passive design strategies, energy storage, and grid integration, 
the poster aims to investigate the possibility of creating energy-positive single-family houses 
under Nigerian climatic conditions, specifically in Lagos. Through energy modeling and 
simulations, the poster demonstrates that PEBs can significantly reduce cooling loads, harness 
solar energy for domestic hot water, and utilize renewable energy systems to meet the energy 
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demand of the house. The findings suggest that implementing PEBs in Nigeria could help 
reduce the strain on the national grid while contributing to the country's transition towards 
distributed energy systems and addressing its energy challenges. Further research may 
explore the potential for developing a Positive Energy District with multiple buildings under 
similar climatic conditions. 

Pop-C Tool: social platform for Pop Community 
Silvia Bossi1; Gilda Massa1; Paola Clerici Maestosi1  
1Italian National Agency for Technologies, Energy and Sustainable Economic 
Development, ENEA, Italy 
 
The main idea of the research is to emphasize the crucial role of Public Officers and Urban 
Practitioners in the development of Positive Energy Districts (PEDs). Public officers are 
individuals working in government or public administration, while urban practitioners are key 
stakeholders in the urban development industry. Together, they form the Public Officers and 
Practitioners Community (POP C), which plays a vital role in translating PED strategies into 
local action. The poster aims to create and support the POP Community by providing capacity-
building initiatives and facilitating international cooperation. To address identified needs, the 
POP C Tool was developed as a repository platform with a social dimension, enabling members 
to share experiences, collaborate, and exchange inspiration. The tool encourages a 
collaborative community of public officers and practitioners dedicated to sharing best 
practices and experiences in advancing urban transitions and PED implementation. 

Enhance Urban Energy Management to foster Carbon Neutrality in 
the built environment 
Laura Cirrincione1; Antonino Marvuglia2; Gianluca Scaccianoce1 
1Department of Engineering, University of Palermo, Italy 
2Environmental Research and Innovation Department, Luxembourg Institute of Science and 
Technology (Luxembourg) 
 
The poster explores employing blockchain technology in Positive Energy Districts (PEDs) to 
optimize energy usage and foster user engagement. By using smart contracts and safe data 
sharing, blockchain ensures privacy and transparency for participants, including private users, 
public administrations, and energy communities. The approach incentivizes virtuous energy 
behavior through a cryptocurrency-based system, improves PED operation by redistributing 
energy loads based on actual needs, and allows local administrations to allocate resources 
effectively. Challenges include efficiently defining PED boundaries, given differences between 
physical and electrical layers. Overall, blockchain offers potential to enhance PEDs' 
effectiveness and promote sustainable energy practices. 

Integrated workflow for PEDs 
Marco Delli Paoli1 
1 Department of Planning, Design, Technology of Architecture, Sapienza University of Rome, 
Italy 
The objective is to emphasize how Positive Energy Districts (PEDs) prioritize climate mitigation 
strategies centered on energy efficiency, renewable energy production, and energy flexibility. 
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To ensure climate resilience and energy security, integrating climate adaptive strategies 
becomes crucial. The text highlights the importance of a collaborative approach and 
experimentation with tools and methodologies for PED implementation. Regenerative design 
is seen as an effective approach to address decarbonization and climate adaptation while 
improving urban district livability and affordability. The integrated parametric workflow 
combines building performance simulation, microclimatic analysis, and urban energy analysis 
to guide the design phases and develop climate-adaptive strategies. By considering nature-
based solutions and site-specific solutions, PEDs can achieve a regenerative energy transition 
and optimize energy demand and production. 

Lessons learned in transforming a neighborhood into a PED: the Joven 
Futura Experience 
Ana García Garre1; Pablo Barrachina1; Miguel Miñano1; Ricardo Pérez de Zabalza1 
1 MIWenergía, Spain 
 
The study indicates that the development of Positive Energy Districts (PEDs) is crucial in 
achieving European sustainability targets, and various EU-funded projects have demonstrated 
pilot demonstrations in this direction. The Joven Futura community in Murcia, Spain, serves 
as a living lab for showcasing innovative solutions for energy efficiency, renewable energy 
sources, demand response, and local flexibility markets. Lessons learned from the 
transformation of this traditional neighborhood into an innovative PED highlight the 
importance of citizen engagement, simplified communication of technical solutions, GDPR 
compliance for IoT monitoring, co-creation campaigns, and involvement of local trusted 
parties. As citizens become active participants in R&D projects, interest in new innovations 
and activities increases, leading to further community involvement. 

Functionality and value of green infrastructure in metropolitan areas 
Parisa Göker1; Sultan Ece Altınok Çalışkan1 
1 Fine Arts and Design Faculty, Bilecik Seyh Edebali University, Turkey 
 
The poster emphasizes the importance of sustainable urban development through green 
infrastructure systems, which preserve landscapes, support ecosystem services, and mitigate 
climate change effects. Green infrastructure, particularly water-based solutions like Porous 
Flooring, Rain Gardens, and Green Roofs, offers numerous benefits, including improved air 
quality, carbon storage, and reduced urban heat island effects. Integrating green 
infrastructure in urban planning at various scales contributes to urban resilience, reduces 
energy costs, and protects human and environmental health. The text presents examples from 
cities in Turkey to showcase the significance and contributions of green infrastructure 
applications. 
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AI for Positive Energy Districts 
Mengjie Han1; Ilkim Canli2; Juveria Shah1; Xingxing Zhang1; Ipek Gursel2; Sinan Kalkan3 
1 School of Information and Engineering, Dalarna University, Sweden 
2 Dept of Architecture, Middle East Technical University, Turkey 
3 Dept of Computer Engineering and ROMER, Middle East Technical University, Turkey 
 
 
District-level energy management, such as Positive Energy Districts (PEDs), enhances energy 
management efficiency and accelerates the shift to zero emissions in the building sector, 
contributing to grid stability. Challenges in constructing 100 PEDs in Europe by 2025 include 
defining PEDs, implementing tools, and addressing technical and non-technical issues. To 
boost PED replication, this study investigates PED elements, reviews AI techniques (machine 
learning and natural language processing) for analysis, and identifies important AI methods. 
Machine learning models like ANN, SVM, and tree-based approaches aid in prediction and 
classification, while NLP tasks focus on topic modeling and word embedding. A holistic AI 
approach is essential to align outcomes with the vision of creating sustainable and resilient 
urban environments, addressing current limitations in modeling certain PED elements. 

Perception and social acceptance of PEDs 
József Kádár1,2; Maria Beatrice Andreucci3 
1 Haifa Center for German and European Studies, University of Haifa, Israel 
2 Arava Institute for Environmental Studies, Israel 
3 Department of Planning, Design, Technology of Architecture, Sapienza University of Rome, 
Italy 
 
Over half the world's population lives in urban areas, which will increase to over two-thirds 
by 2050, making cities more vulnerable to climate change. Positive Energy Districts (PEDs) are 
crucial for decarbonizing cities, but their success relies on social acceptance from citizens. A 
survey of 150 Israeli citizens showed a lack of knowledge about PEDs and renewable energy 
importance, and limited willingness to participate in the energy transition. Financial reasons 
were the main driver for participation, followed by environmental considerations. Effective 
public engagement in decision-making processes is vital for successful climate policies and 
renewable energy installations in Israel. 

A decision support framework for the creation of PEDs - Framework 
for PED relevant tools and tool chains 
Marios Karmellos1; Abel Magyari2 
1 The Cyprus Institute, Cyprus 
2 ABUD, Advanced Building and Urban Design, Hungary 
 
The paper proposes a generic framework for establishing Positive Energy Districts (PEDs) using 
multi-criteria decision analysis (MCDA). This framework integrates various phases, including 
defining PED boundaries, identifying stakeholders, assessing local needs, and data collection. 
Decision makers (DMs) use the Analytical Hierarchy Process (AHP) and the Preference Ranking 
Organization Method for Enrichment Evaluation (PROMETHEE) to identify suitable PED 
options. DMs consider economic, social, environmental, and technical criteria with 
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personalized weights, necessitating a comprehensive decision-making framework to support 
PED development. 

Challenges and success factors in PEDs implementation 
Thaleia Konstantinou1; Savis Gohari2; Silvia Soutullo Castro3; Touraj Ashrafian4; Lina 
Murauskaite5; Emanuela Giancola3; Bahri Prebreza6; Mingming Liu7; Laura Aelenei8 
1 Faculty of Architecture and The Built Environment, Delft University of Technology, the 
Netherlands  
2 Department of Civil and Environmental Engineering, Norwegian University of Science and 
Technology, Norway  
3 Energy Department, CIEMAT, Spain 
4 Architecture and Built Environment, Northumbria University, UK  
5 Laboratory of Energy Systems Research, Lithuanian Energy Institute,Lithuania 
6 Power Systems Department, University of Pristina, Kosovo  
7 School of Electronic Engineering, Dublin City University Ireland 
8 Renewable Energy and Energy Efficiency Unit ( Laboratório Nacional de Energia e Geologia, 
Portugal 
 
Positive Energy Districts (PEDs) offer a promising solution for energy efficiency and 
environmental sustainability, but various barriers hinder their implementation. Challenges 
related to governance, incentives, social factors, processes, markets, technology, and 
contextual conditions must be understood and addressed. Working Group 2 of the COST 
Action PED EU NET aims to provide tools and guidance to overcome these barriers. The study 
investigates PED challenges and enabling factors through qualitative interviews with key 
stakeholders in cases such as Vienna, Brussels, and Stockholm. Unclear definitions and lack of 
guidelines create uncertainties, highlighting the need for strong governance and ongoing 
support from committed bureaucrats to advocate for PEDs and adapt strategies to emerging 
challenges. 

Collective intelligence for energy flexibility 
Ioanna Kyprianou1 ; Panayiotis Papadopoulos1; Salvatore Carlucci1 
1 Energy, Environment and Water Research Center, The Cyprus Institute, Cyprus 
 
The COLLECTiEF project focuses on implementing a Collective Intelligence-based demand-side 
management (CI DSM) system to increase energy flexibility and climate resilience in existing 
buildings. This aligns with the goals of positive energy districts and the Paris Agreement. The 
study utilizes empirical evidence from a non-residential living lab to demonstrate how an 
adaptive model of HVAC control can lead to significant energy savings. The adaptive thermal 
comfort model, measured through the ASHRAE Likelihood of Dissatisfaction (ALD) index, 
shows potential for energy savings of 15% to 33% without compromising thermal comfort. 
The research emphasizes the importance of building occupants' input and the need for 
ongoing data collection and adaptive approaches to optimize operations in larger-scale 
positive energy districts, considering changing climate conditions. 
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GRETA project and the pathway towards energy citizenship 
Danila Longo1; Andrea Boeri1; Beatrice Turillazzi1; Saveria Olga Murielle Boulanger1; 
Francesca Sabatini1; Martina Massari1 
1 University of Bologna, Architecture Department, Italy 
 
Being an energy citizen entails participating in energy discussions within the community, 
monitoring and regulating energy consumption, making conscious energy choices (like using 
renewable energy for heating), and even producing and selling their own energy. The 
Community Transition Pathways (CTPs) developed by the GRETA project support people in 
transitioning between various participation states and aim at decarbonization. These 
pathways are accompanied by Energy Citizenship Contracts, which establish roles and benefits 
among communities, stakeholders, and institutions. A case study in Bologna's Pilastro Roveri 
area illustrates the use of CTPs, where incremental activities and participatory approaches 
helped define collaborative paths for the community to become more actively engaged in 
energy-related matters. This includes co-designing Energy Citizenship Contracts with the local 
community. Through such efforts, citizens become key players in the energy revolution, 
contributing to a cleaner and sustainable future. 

Framework for PED relevant tools and tool chains 
Abel Magyari1; Marios Karmellos2; Andras Reith1 
1 ABUD, Advanced Building and Urban Design, Hungary 
2 The Cyprus Institute, Cyprus 
 
The design and development of Positive Energy Districts (PEDs) play a crucial role in 
sustainable urban development. However, a clear characterization and definition of the tools 
used in PED planning, design, and operation are essential for successful implementation. 
In this study, a framework is developed to determine the most important tools for PED 
development. The framework analyzes various PED definitions from different projects and 
initiatives. Keywords from these definitions are categorized into core, secondary, and out-of-
scope based on their significance. 
The main objective is to identify the essential tool types, exact tools, and tool chains for PED 
development. By matching the associated keywords with usual tool capabilities, the most 
important tools for PEDs are determined to be those classified as core and secondary 
importance. This framework helps ensure effective and sustainable urban development 
through PEDs. 

μBEM for climate smart PED design 
Naga Venkata Sai Kumar Manapragada1; Jonathan Natanian1 
1 The Environmental Performance and Design Lab ( Technion Israel Institute of Technology, 
Israel 
 
The study highlights the importance of urban building energy modeling (UBEM) tools for 
designing and evaluating positive energy districts (PEDs). However, current UBEM tools lack 
consideration of microclimate, leading to inaccurate energy demand estimations. The 
research proposes a novel workflow using CFD-generated wind pressure coefficients to 
improve accuracy in cooling energy demand estimations for different urban forms. Results 
indicate a negative correlation between building floor-to-area ratio (FAR) and cooling load 
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differences. This study emphasizes the need for microclimate aware UBEM to support Climate 
Smart PED design. 

PEDs within Planetary Boundaries 
Giulia Marredda1; Maria Beatrice Andreucci1; Matthias Haase2 
1 Department of Planning, Design, Technology of Architecture, Sapienza University of Rome, 
Italy 
2 ZHAW Zurich University of Applied Sciences, Switzerland 
 
The concept of Planetary Boundaries (PB) identifies safe operating spaces for human 
development to ensure Earth system stability. Positive Energy Districts (PEDs) are an emerging 
concept with the potential to align with PB principles. By integrating scientific understanding 
and the precautionary principle, PEDs can be assessed in terms of their anthropogenic impact 
on the Earth system. While the PB framework does not dictate societal development, it 
provides valuable guidance for decision-makers in designing sustainable paths, encompassing 
PED implementation. To achieve regenerative sustainability, PEDs should adopt a model that 
stays within the safe operating space, requiring a fundamental shift in our relationship with 
the planet. 

Uniform smart cities evaluator 
Georgios Martinopoulos1; Chrysostomos Sergios Tasios1; Andreas Seitaridis1; Nikolaos 
Nikolopoulos1 
1 Centre Research and Technology Hellas, Chemical Process and Energy Resources Institute 
(CERTH/CPERI) Greece 
 
The Uniform Smart City Evaluation (USE) framework is a user-friendly tool for assessing the 
impact of interventions in smart cities. It utilizes Key Performance Indicators (KPIs) and 
predefined Project Success Indicators aligned with sustainability goals. The online platform 
allows customization of KPIs and offers analytical reporting. The RESPONSE project is used as 
a case study for implementing USE, evaluating projects based on Project Performance, 
Sustainability Impact, and Sustainability Performance Indexes. The platform provides valuable 
insights into the effectiveness of smart city projects in achieving sustainability goals. 

Limits and opportunities of distributed energy systems in urban 
environments 
Ilaria Montella1 
1 Università degli Studi Roma Tre, Italy 
 
The transition to decentralized urban energy systems is crucial for mitigating climate change 
effects. The Italian project titled "TECHSTART" explores the role of proximity spaces in 
supporting decarbonization. Pilot cases in Rome (Testaccio, Balduina, Prima Porta) were 
examined to assess the limits and opportunities of distributed energy systems in urban 
environments. The methodology used three levels of assessment: preliminary feasibility, 
planning and programming, and design. The study compared the energy potential of different 
districts, considered different electrification scenarios, and calculated the producibility of 
buildings using PVGIS. The research aims to guide the implementation of Renewable Energy 
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Communities (RECs) in densely built urban areas, aiding planners in the development of 
decentralized energy systems. 

Positive Energy Districts assessment 
Federica Romagnoli1; Maria Cristina Tommasino2; Tiziana Ferrante1; Teresa Villani1; Paola 
Clerici Maestosi3 
1PDTA Department, Sapienza University of Rome, Italy 
2DA Department, Alma Mater Studiorum University of Bologna, Italy 
3ENEA, Italy 
 
PED.EF is a web application developed by ENEA to assist Local Authorities in driving Positive 
Energy Districts (PEDs). Using limited inputs on the city's energy accounting, plans, projects, 
and infrastructure, the tool provides a preliminary assessment and technical feasibility for PED 
development. The case study of Padova, an Italian city working towards climate neutrality, 
demonstrates the effectiveness of the tool in identifying existing gaps and enabling factors for 
transitioning to PEDs. The poster highlights key enabling factors, including adopting a 
territorial perspective, focusing on sectorial energy consumption during urban planning, 
emphasizing environmental impact strategies, and having an effective legal and regulatory 
framework. By linking projects to supporting strategies, the tool facilitates a successful 
transition to PEDs. 

Technical feasibility of a Mediterranean PED in Alcorcon, Spain 
Martina Dell'Unto1; Louise Nour Sassenou1; Lorenzo Olivieri1,2; Francesca Olivieri1 
1 Department of Construction and Technology in Architecture, Escuela Técnica Superior de 
Arquitectura Universidad Politécnica de Madrid, Spain 
2 Instituto de Energía Solar, Universidad Politécnica de Madrid, Spain 
 
This research aims to develop a methodology to assess the potential of existing 
Mediterranean districts to be converted into Positive Energy Districts (PEDs). The three-step 
process includes analyzing the district's initial state through urban and bioclimatic analysis, 
estimating energy demand based on building typologies, selecting and designing passive and 
active strategies to improve energy efficiency and supply energy demand, and evaluating the 
technical feasibility of the PED scenarios by calculating the reduction of energy demand and 
production of energy from renewable sources on-site or nearby. The approach addresses the 
challenges faced in implementing PEDs and provides a practical assessment for their potential 
in Mediterranean cities. 

Exploring PEDs: case studies of sustainable urban development in 
Europe 
Michelle Scacco1; Juliana Zapata1; Silvia Ulli Beer1 
1 Zurich University of Applied Sciences, Institute for Sustainable Development, Switzerland 
 
Global energy consumption is on the rise, with buildings contributing significantly to this 
trend. To tackle this issue, programs like Positive Energy Districts (PEDs) and the "2000 Watt 
Society" have emerged, aiming to improve energy efficiency and curb emissions. This study 
thoroughly analyzes the implementation of PEDs in Hunziker Areal and PED Groningen, 



 12 

identifying key aspects, scalability potential, and existing barriers through the lens of a 
Business Ecosystem Framework. Its objective is to provide valuable insights and best practices 
for the successful development of PEDs, placing strong emphasis on citizen engagement, 
sustainable design practices, collaborative stakeholder efforts, and strategic investments in 
clean energy solutions. The co-evolutionary business ecosystem perspective serves as a crucial 
facilitator, fostering collaboration and knowledge exchange to pave the way for sustainable 
and resilient communities. 

Transportation in PEDs 
Mine Sertsöz1 
1 Eskisehir Technical University, Turkey 
 
There is a need to focus on transportation modes within Positive Energy Districts (PEDs) to 
address their impact on energy consumption and emissions. While building energy 
management systems are well-studied in PEDs, transport is responsible for a significant share 
of energy consumption and greenhouse gas emissions. To tackle this, three main topics are 
proposed for research and action: social incentives to encourage walking, biking, and public 
transport use, environmental studies to determine and reduce emission values of transport 
modes, and energy economy planning for efficient transportation. Collaborative efforts with 
municipalities, universities, and transportation entities can enhance these initiatives and 
promote a new perspective on transportation's role in PEDs. Establishing urban living 
laboratories across Europe can further emphasize the importance of transportation in 
achieving sustainable energy goals. 

Convivial Positive Energy Districts 
Shayan Shokrgozar1 
1 Centre for Climate and Energy Transformation, University of Bergen, Norway 
 
Cities consume a significant share of global energy, largely generated in rural areas, leading to 
social and ecological justice concerns. For instance, the appropriation of herding land from 
indigenous communities for energy production raises acceptance issues. To address this, cities 
must transform their energy mix, involving financial, regulatory, and social changes. 
Sociotechnical visions that prioritize climate adaptation, energy poverty reduction, and 
conviviality are crucial. The EU's post-growth deal highlights the importance of exploring 
options for reduction and sufficiency to prevent de-agrarianization. Convivial positive energy 
districts should prioritize appropriate technologies with local supply chains to promote a more 
equitable energy future. 
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