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 The Strategic Energy Technology (SET) Plan  

The SET-Plan, adopted by the European Union in 2008 

and revised in 2015, is a first step to establish an 

energy technology policy for Europe, with a goal of 

accelerating knowledge development, technology 

transfer and up-take in order to achieve Energy and 

Climate Change goals. 

The SET Plan focuses on 10 key actions fields, of which 

ŀŎǘƛƻƴ оΦн ƻƴ ά{ƳŀǊǘ /ƛǘƛŜǎ ŀƴŘ /ƻƳƳǳƴƛǘƛŜǎέ aims to 

support the planning, deployment and replication of 

100 Positive Energy Districts by 2025 for sustainable 

urbanisation. 

 

 
https://setis.ec.europa.eu/ 

The Joint Programming Initiative (JPI) Urban Europe 

WtL ¦Ǌōŀƴ 9ǳǊƻǇŜΩǎ Ǿƛǎƛƻƴ ƛǎ ǘƻ ōŜ ǘƘŜ European 

platform to create and make available knowledge and 

robust evidence for sustainable urban development. 

Twenty European countries participate in the 

initiative, 70+ projects have been funded with approx. 

100 million Euro public investment spent for joint 

calls. JPI Urban Europe has established cooperation 

schemes with Belmont Forum and China. 

 

 
https://jpi-urbaneurope.eu/ 

http://www.jpi-urbaneurope.eu/
http://www.ffg.at/
mailto:christoph.gollner@ffg.at
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PREAMBLE 
 

The Programme on Positive Energy Districts and Neighbourhoods (PED Programme) has the ambition to support 

ǘƘŜ ǇƭŀƴƴƛƴƎΣ ŘŜǇƭƻȅƳŜƴǘ ŀƴŘ ǊŜǇƭƛŎŀǘƛƻƴ ƻŦ млл ΨtƻǎƛǘƛǾŜ 9ƴŜǊƎȅ 5ƛǎǘǊƛŎǘǎΩ ŀŎǊƻǎǎ 9ǳǊƻǇŜ ōȅ нлнр ŦƻǊ ǳǊōŀƴ 

transition and sustainable urbanisation. Positive Energy Districts will raise the quality of life in European cities, 

contribute to reaching the COP21 targets and enhancing European capacities and knowledge to become a global 

role model. 

The Programme on Positive Energy Districts and Neighbourhoods has been established in 2018 by the Action 3.2 

on Smart Cities and Communities of the European Strategic Energy Technology Plan. The transnational Joint 

Programming Initiative (JPI) Urban Europe provides a well-established Programme Management Structure for the 

PED Programme. 

Solid understanding and consideration oŦ ŎƛǘƛŜǎΩ ǎǘǊŀǘŜƎƛŜǎ ǘƻǿŀǊŘǎ t95ǎΣ ŜȄǇŜǊƛŜƴŎŜǎ ŀƴŘ ǎǳǇǇƻǊǘ ƴŜŜŘǎ ǎŜǊǾŜ ŀǎ 

the base of developing and designing of the programme. This is why the PED programme aims at a strong 

engagement of city authorities, research organisation, public utility provider and industry and ŎƛǘƛȊŜƴǎΩ 

organisation in the programme implementation. 

 

Figure 1. PED Programme implementation pathways, Source: SET-Plan ACTION n°3.2 Implementation Plan  

 

Accordingly, the PED Programme has conducted workshops with city representatives, R&I representatives and 

urban stakeholders. In 2019, a PED City Panel and a PED Mobilization and Replication Group has been established. 

For more information on activities and calls of the PED Programme, please get in contact or visit www.jpi-

urbaneurope.eu/ped.  

 

 

http://www.jpi-urbaneurope.eu/ped
http://www.jpi-urbaneurope.eu/ped
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The PED Programme Cities Workshop (3 April 2019, Vienna) invited cities to co-create the PED Programme in a 

highly interactive setting and lay the basis for further cooperation. As a preparation for the workshop, the 

participating cities have been asked about their PED-related project experience. The cases are collected in this 

booklet. Project descriptions are ordered according to their project status: άƛƳǇƭŜƳŜƴǘŜŘκƛƴ ƻǇŜǊŀǘƛƻƴέ, 

άimplementation ǎǘŀƎŜέ and άǇƭŀƴƴƛƴƎ ǎǘŀƎŜέΦ 

!ŦǘŜǊ ǇǳōƭƛǎƘƛƴƎ ŀ ŦƛǊǎǘ ǾŜǊǎƛƻƴ ƻŦ ǘƘŜ ōƻƻƪƭŜǘ ōŀǎŜŘ ƻƴ ŎƻƴǘǊƛōǳǘƛƻƴǎ ōȅ ǘƘŜ ǿƻǊƪǎƘƻǇΩǎ ǇŀǊǘƛŎƛǇŀƴǘǎΣ ǎŜǾŜǊŀƭ ƴŜǿ 

cases were added and the booklet updated. The compilation is seen as work in progress, content will be updated 

regularly and systematic analysis will be conducted. 

Projects are divided in two categories: the ones that indicated a PED ambition ŀǊŜ ŘŜǎŎǊƛōŜŘ ǳƴŘŜǊ άt95 tǊƻƧŜŎǘǎέ 

section; projects that did not declare a PED ambition but presents interesting features for the PED Programme 

ŀǊŜ ŘŜǎŎǊƛōŜŘ ƛƴ ǘƘŜ ά¢ƻǿŀǊŘs PED Projectsέ ǎŜŎǘƛƻƴΦ  

Each project is presented in four sub-sections:  

1. General information 

2. Overview and description of the project 

3. Strategies 

4. Success factors and challenges/barriers 

 

An outlook on the PED Programme reveals that the workshop findings on support needs of cities will be analysed 

and turned into  

1) a strategic input for a transnational PED Call Programme supported by many European countries 

starting in winter 2019/2020 and 

2) lessons learnt for the design of a Positive Energy Districts Network with dedicated exchange and mutual 

learning formats. 

 

Figure 2. Geographic distribution of projects analyzed in this booklet. Source: google maps (26.02.2020) 
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PED FRAMEWORK DEFINITION 
The PED Programme has developed a PED framework definition, aiming at creating a common understanding of 

PEDs and embedding the PED ambition into overarching goals of sustainable urban development, climate action 

and the energy transition. Version 1 has been consulted with PED Programme supporting countries and 

stakeholders as well as urban stakeholders and may serve as a reference for projects; the updated version 

resulting from this consultation process will be published in summer 2020. 

Framework Definition of PEDs, version 1 

In honouring the economic, cultural and climate-related diversity of European countries and cities, a definition 

for such PED/PENs should not be just an algorithm for calculating the input and output of energy, but rather a 

framework, which outlines the three most important functions of urban areas in the context of their urban and 

regional energy system. The first obvious requirement is that PEDs should ultimately rely on renewable energy 

only (energy production function), which is one of the main contributions towards climate neutrality. Secondly, 

they should make energy efficiency as one of their priorities in order to best utilise the renewable energies 

available (energy efficiency function). Thirdly, the awareness that urban areas are bound to be among the largest 

consumers of energy, and therefore need to make sure that they act in a way which is optimally beneficial for 

the energy system (energy flexibility function).  

Based on such a basic framework, cities should be able to optimize the different functions and guiding principles 

against one another, in order to find a balance, which can best represent the renewable energy resources 

available in their respective climate zone, together with their specific ambitions and needs.  

A framework for PEDs could be defined as follows:  

άPositive Energy Districts are energy-efficient and energy-flexible urban areas which produce net zero greenhouse 

gas emissions and actively manage an annual local or regional surplus production of renewable energy. They 

require integration of different systems and infrastructures and interaction between buildings, the users and the 

regional energy, mobility and ICT systems, while optimizing the liveability of the urban environment in line with 

social, economic and environmental sustainabilityΦέ  

Guidelines for identification of geographic and virtual boundaries of PED are still under discussion in collaboration 

with other programs1 with the ambition of making PED/PENs achievable for wide range of possible approaches.  

 

Figure 3: Functions of PED/PENs in the regional energy system  

                                                           
1EERA JPSC: https://www.eera-set.eu/eera-joint-programmes-jps/list-of-jps/smart-cities/mapping-positive-

energy-districts-neighbourhoods/ 

 

https://www.eera-set.eu/eera-joint-programmes-jps/list-of-jps/smart-cities/mapping-positive-energy-districts-neighbourhoods/
https://www.eera-set.eu/eera-joint-programmes-jps/list-of-jps/smart-cities/mapping-positive-energy-districts-neighbourhoods/
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Additional description of the PED framework and its functions 

The three main functions, the target, guiding principles and enablers are described more in detail below.  

PED Functions 

Energy Efficiency Function. The aim is an optimal reduction of energy consumption within the PED/PENs balancing 

out the needs of the different sectors, building infrastructure, the use of energy, settlement typology, as well as 

transport and mobility. Due to its relevance, not only new urban development areas but also the existing building 

stock needs to be addressed. As an example, mixed use settlements could be an effective instrument towards 

minimizing transportation needs. By adopting a life cycle approach and assessing the energetic and ecological 

footprint of goods and serǾƛŎŜǎΣ ŀƭǎƻ ϦƎǊŜȅ ŜƴŜǊƎȅέ ǿƛƭƭ ōŜ ŎƻƴǎƛŘŜǊŜŘΦ  

Energy Flexibility Function. The main roles and functions of PEDs regarding energy flexibility are:  

- to actively contribute to the resilience and balancing of the regional energy system by managing its 

interactions as one of the main consumers of energy with the optimal benefit for the regional energy 

system in mind. Demand side management, sector coupling and storage are among the main instruments.  

- to manage those interactions between the urban district/neighbourhood and the regional energy system 

in a way that enables carbon neutrality and 100% renewable energy in the local consumption and an 

additional surplus of renewable energy over the year.  

Energy Production Function (locally and regionally). Locally and regionally produced renewable energy will 

enable an optimal reduction of greenhouse gas emissions and ensure economic viability. Nevertheless, the local 

production of renewable energy is highly dependent on local and regional conditions and additionally on the 

transformation paths for the transition of the regional and European energy system.  

Target of a PED. Each PED/PEN will have to find its own optimal balance between energy efficiency, energy 

flexibility and local/regional energy production on its way towards climate neutrality and energy surplus taking 

into account the guiding principles.  

Guiding Principles for a PED. The development of PED/PENs should also follow three guiding principles to make 

them attractive for cities and citizens:  

- Quality of life  
- Inclusiveness  
- Sustainability  

Enablers for a PED. The development of PED/PENs should make use of the following enablers:  

- Political vision and governance framework  
- Active involvement of problem owners and citizens  
- Integration of energy and urban planning  
- ICT and data management  
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PED PROJECTS 
 

In this Section, 28 projects that declared a PED ambition are described. They are grouped in 3 categories 

depending on their development phase: Projects Implemented/In Operation (2), Projects in Implementation Stage 

(18) and Projects in Planning Stage (8).  

Figure 5 shows geographic distribution of projects with PED ambition in Europe while table 1 summarizes selected 

features of PED projects based on information provided by the projects and/or available on their websites. 

 

Figure 4. Europe distribution of projects of this booklet with PED ambition 
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Table 1. Summary of selected features of projects with PED ambition 
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IMPLEMENTED/IN OPERATION 
 

1 Åland Island, Finland ς Smart Energy Åland 
 

General information 

City Åland Island, Finland 

Project name Smart Energy Åland - A society scale demo of an energy system running on renewables 

Project status planned δ    under construction δ    realized δ    in operation Ἠ    

Project start ς end 2014 - 2019 

Contact Berndt Schalin 

Project website https://flexens.com/the -demo/  

Size of project area Åland Islands, Area: 13,300 km2, Population: 30,000 

Building structure Newly built δ    Existing neighbourhood δ   Mixed χ  

Land use n/a  

Financing Smart Energy Åland is a public ς private ς people partnership. 

 

Overview description of the project 

The energy transition requires a place where to pilot and demonstrate a fully renewable energy system which is sustainable 
both technically and economically. Flexens has identified the opportunity to develop and build a full society scale energy 
system based on renewables on Åland ς an island with ideal wind and solar conditions, an ambitious climate- and energy 
strategy as well as a population dedicated to sustainability. All the island will be here the experimental/demonstration 
area.  

The area will become a unique place for companies to test new energy solutions, and it will also act as a reference for the 
Finnish export industry. In addition, it can provide a unique piloting platform attracting international investments, 
operators and technology providers.  

Smart Energy Åland is a public ς private ς people partnership. 

Key goals and priorities: 

¶ To demonstrate a society based on 100% renewable electricity Flexens will work actively to promote further 
investments in renewable generation capacity and decarbonising the heating and transportation systems. The 
basis for successful renewables integration in an open and competitive market is a flexibility trading platform ς 
this demo will be high on the agenda. 

¶ The success of the demo will depend on citizen engagement and promotion of the prosumer concept. Cost 
efficiency and affordability of the implemented technologies is in focus. 

¶ The demo will include technology piloting with focus on storage technologies and new digital services. 

¶ The demo is also a platform to develop new business ventures. 
https://flexens.com/the-demo/ 

https://flexens.com/the-demo/
https://flexens.com/the-demo/
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Strategies 

Goals/ambition Positive Energy  χ  Zero-emission δ    Energy neutral δ    Energy efficient χ     

Carbon-free χ    Climate neutral χ  

Sustainable neighbourhood χ    Social aspects/affordability δ 

Other: 

Supports the goals of the climate strategy recently prepared for the Åland Islands. 

The landscapeΩs energy and climate strategy for Åland until 2030 shows how political energy and 
climate work will be managed in the coming years, as a contribution to meeting the goals of the 
Paris agreement. Smart Energy Åland becomes a tool for Åland in implementing this strategy. 

The main goal of the strategy for 2030 is to: 

¶ Reduce carbon dioxide emissions by at least 60% compared to 2005. 

¶ Increase the proportion of renewable energy to at least 60%. 

¶ Increase the proportion of locally produced renewable electricity to at least 60%. 

¶ Reduce emissions from road traffic by at least 50% compared to 2005. 
https://smartenergy.ax/om-smart-energy-aland/ 

Indicators/expected 

impact 

Smart Energy Åland brings many direct and indirect benefits to Åland. 

¶ Jobs are created during the construction of new facilities. 

¶ ÅlandΩs profile as a tourist destination and settlement is increased. 

¶ New companies are created with the development of new products and solutions for 
energy distribution. 

¶ For participating private actors and companies, Smart Energy Åland becomes an important 
reference, a platform for innovation and an opportunity to develop new business ideas. 

¶ Smart Energy Åland becomes a tool for Åland in the realization of the landscape 
governmentΩs Climate and Energy Strategy. 

https://smartenergy.ax/om-smart-energy-aland/ 

Overall strategies 

of city/municipality 

connected with the 

project 

The Åland landscape government is pursuing an ambitious climate and energy policy and has set up 
ÅlandΩs sustainability and development agenda with seven objectives that must be met before 2030 
and the energy and climate strategy for Åland until 2030. With the autonomy, Åland has its own 
energy legislation and can therefore adapt more quickly to innovative market concepts.  

https://smartenergy.ax/om-smart-energy-aland/ 

https://www.regeringen.ax/infrastruktur-kommunikationer/el-energi/energi-klimatstrategi-aland-
ar-2030 

https://smartenergy.ax/om-smart-energy-aland/
https://smartenergy.ax/om-smart-energy-aland/
https://smartenergy.ax/om-smart-energy-aland/
https://www.regeringen.ax/infrastruktur-kommunikationer/el-energi/energi-klimatstrategi-aland-ar-2030
https://www.regeringen.ax/infrastruktur-kommunikationer/el-energi/energi-klimatstrategi-aland-ar-2030
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Which factors have 
been included in 
implementation 
strategies? 

Local (renewable) resources χ    Regional energy system δ   Mobility δ    Buildings δ     

Materials δ    Refurbishment δ    Sustainable production δ   Sustainable consumption δ 

(Local) Governance χ    Legal framework δ    Business models χ    

Innovative 
stakeholder 
involvement 
strategies 

The Government of the Province of Åland 

CLIC Innovation Oy 

Business Finland  

In order to realize the project, the stakeholders have founded the company, Flexens Oy Ab, with 
the ambition to commercialize the expertise created in the implementation of Smart Energy Åland 
on the world market for energy systems. Flexens will, in the longer term, operate both in Åland and 
elsewhere. 

https://smartenergy.ax/om-smart-energy-aland/ 

https://tem.fi/artikkeli/ -/asset_publisher/keskustelu-ahvenanmaasta-alykkaan-

energiajarjestelman-testialue- 

Typology of energy 
supply 

Åland is an island with ideal wind and solar conditions and a separate independent electricity 
system. Installations of solar panels on both private and commercial buildings are steadily 
increasing and in wind power, Åland is a pioneer, with a wind power park that started to be built in 
1994. Already today, our wind turbines can produce about 20 percent of annual energy 
consumption. 

Focus of energy supply: Solar, Wind, Heat and CHP, bioenergy, wave power, geothermal, E-Storage 

 

Picture taken and slightly adapted from Smart Energy Åland 
(https://smartenergy.ax/energimolnet/) 

 

Success factors Challenges/barriers 

Strong support from the Finnish national innovation agency, 
Business Finland. Highly committed population and local 
government. 

 

 

  

https://smartenergy.ax/om-smart-energy-aland/
https://tem.fi/artikkeli/-/asset_publisher/keskustelu-ahvenanmaasta-alykkaan-energiajarjestelman-testialue-
https://tem.fi/artikkeli/-/asset_publisher/keskustelu-ahvenanmaasta-alykkaan-energiajarjestelman-testialue-
https://smartenergy.ax/energimolnet/
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2 Carquefou (Nantes), France ς Fleuriaye West 
 

General information 

City Carquefou (which is one of the 24 cites of Nantes Metropole), France 

Project name Fleuraye west 

Project status planned ἦ   under construction δ    realized Ἠ   in operation ἦ 

Project start ς end 1995 ς 2022 

Contact Nantes Metropole, Benoit Cuvelier  

Project website www.quartierlafleuriaye.fr 

Size of project area 37 ha - Fleuriaye West project 

Building structure Newly built Ἠ   Existing neighbourhood ἦ   Mixed ἦ 

Land use For both Fleuraye Est and West projects 

Surfaces 

¶ Waterproof area 320 000 m² 

¶ Vegetated surface (roof included) 700 000 m² 

¶ Area of public spaces: 510,000 m² 

Built surfaces 

¶ Office floor area 50,000 m² 

¶ Floor area shops 5,000 m² 

¶ Floor surface Public facilities: 40,000 m² 

¶ Floor area of houses: 100,000 m² 

¶ Number of accommodations: 1,600 (of which 620 for Fleuriaye West project) 

¶ Number of social housing units: 350 

¶ Green spaces / hab 233.33 m² / liv 

¶ Public spaces / hab 170 m² / living space 

Financing ¢ƻǘŀƭ ƛƴǾŜǎǘƳŜƴǘ Ŏƻǎǘ нтл a ϵ ŜȄŎƭǳŘƛƴƎ ǘŀȄŜǎ όŦƻǊ ōƻǘƘ CƭŜǳǊƛŀȅŜ ²Ŝǎǘ ŀƴŘ 9ŀǎǘ ǇǊƻƧŜŎǘύ 

¶ hŦ ǿƘƛŎƘ ŦƻǊ CƭŜǳǊƛŀȅǊŜ ²Ŝǎǘ Υ мно aϵ ƻŦ ǿƘƛŎƘ млл aϵ ǇƻǳǊ ōǳƛƭŘƛƴƎǎΣ нл aϵ ŦƻǊ ǇǳōƭƛŎ 
ǎǇŀŎŜΣ о aϵ ŦƻǊ ǊŜƴŜǿŀōƭŜ ŜƴŜǊƎy 

¶ ¢ƻǘŀƭ ƎǊŀƴǘǎΥ ϵ мсуΣллл ŜȄŎƭǳŘƛƴƎ ǘŀȄŜǎ 
o for Fleuriayre West: Communicating R & D, Passive Design, Communicating Terminal, 

Project Engineering. 
o for Fleuriayre East: Collective self-consumption study, project engineering. 

 

  

http://www.quartierlafleuriaye.fr/
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Overview description of the project 

NANTES METROPOLE / CITY OF CARQUEFOU CASE 
 

 

 

 

 

 

The district of La Fleuriaye, in the City of Carquefou, (which is part of Nantes Metropole) was developed in two phases: 

I. The district is composed of two sub districts: 

1. The Fleuriaye East district is 65 Hectares, built between 1995 and 2010. Compositon of the district on the eastern 
part: 120 tertiary companies over 55,000 m², 1000 dwellings, a theatre, a University Institute of Technology (IUT), a 
music school, cultural activities. 

2. The Fleuriaye West district of 37 Hectares, under construction since 2013. Composition of the district on the western 
part: 600 housing units (320 delivered today); 10,000 m² of tertiary and service, an equestrian centre, a Medical-
Educational Institute (EMI) 

II. Objectives of the district 

¶ to provide a living environment and comfort of use in order to guarantee the good health of the inhabitants. It is for this 
purpose that all of the new housing units in the neighbourhood have been built following the Passivhaus label, thus 
extending the objectives of urban development (living environment, comfort, health) within very qualitative housing. 

 

¶ The second major axis is to be able to propose on La Fleuriaye West a neutral impact assessment in energy and 
environment. It is made possible by: 
o specific work on biodiversity, water and landscape, 
o the construction of passive housing very sober energetically, 
o a renewable energy production equal to or greater than the consumption of the district thanks to the 

generalization of solar photovoltaic on all of the south roofs. 
o At the end, on La Fleuriaye West part, the district will reach a renewable energy coverage rate greater than 100% 

and about 42% on the entre perimeter (Fleuriaye Est and West projects). 
o Concerning La Fleuriaye Est, an objective of controlling energy consumption and renewable energy production is 

also being developed as an extension of the actions initiated on La Fleuriaye West, notably with the future 
realization of collective self-consumption projects. 
 

¶ The third axis concerns the implementation of a transposable economic model, limiting the use of public funding. 

The Fleuriaye West district: a positive energy district 

La Fleuriaye West is aiming for the goal of 100% renewable energy. To do this it is primarily a question of reducing the general 
consumption of the district, then to compensate the totality of the consumptions by a coherent set of production of 
renewable energies. On the whole programming, it was decided to generalize the passive standard reconciling minimization 
of consumption, maximizing summer and winter thermal comfort and real air quality. It concerns: 

o 620 homes ranging from single-family homes to community buildings 
o 10,000 m² of tertiary sector and activity, 

Which will make it the most important passive district of France. 
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Look at the district by drone: https://www.youtube.com/watch?v=h-MuQgKqWWs 

More information (in French) on https://www.construction21.org/france/city/fr/quartier -de-la-fleuriaye-a-
carquefou.html 

 

Strategies 

Goals/ambition Positive Energy Ἠ   Zero-emission ἦ   Energy neutral Ἠ   Energy efficient Ἠ    

Carbon-free ἦ   Climate neutral ἦ 

Sustainable neighbourhood Ἠ   Social aspects/affordability Ἠ 

 
Preserving biodiversity 
This is one of the essential components of the western extension of La Fleuriaye: preservation and 
enhancement of existing landscape heritage, spontaneous flora, edges bordering hedges, 
preservation of fauna and flora migration corridors with a very innovative passage to open sky on 
which vehicles will roll. 
Special care was also taken in the collection of runoff water through a network of valleys and ponds. 

Energy 
The optimal orientations of the buildings on La Fleuriaye West, coupled with the passive envelope, 
make it possible to obtain a temperature of 20° C in dwellings in winter without heating while allowing 
in the summer, a real comfort without overheating thanks to the good management of the solar 
contributions and a ventilation system double flow, very effective to cool the houses by means of the 
nocturnal ventilation. 
 
All passive housing also includes quality equipment in order to limit consumption related ǘƻ άǎǇŜŎƛŦƛŎέ 
uses (office automation, household appliances, etc.), which represents a significant share of 
consumption in housing, all the more when the very important energy performance of the latter 
makes it possible to reduce other consumption items such as heating, domestic hot water. 

https://www.youtube.com/watch?v=h-MuQgKqWWs
https://www.construction21.org/france/city/fr/quartier-de-la-fleuriaye-a-carquefou.html
https://www.construction21.org/france/city/fr/quartier-de-la-fleuriaye-a-carquefou.html
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To conclude, beyond the technical system and the performance of the building, the major player in 
the management of the resources remains the inhabitant, that is why meetings of sensitization with 
the good practices were carried out in order to inform the inhabitants and fight against any 
misconceptions. 
 
Moreover, all the buildings are instrumented with digital energy meters allowing a good 
interpretation of the consumption by the users and encouraging the control of these. Following the 
same principle, the TOTEM which will be installed in the centre of La Fleuriaye West and which will 
indicate the consumptions and productions of the district will have a real pedagogic impact with the 
whole of the users. 
 
Social  
68 social passive house with no extra costs   

Indicators/expected 

impact 

Indicator 1: proportion of certified batiments passivhaus 
Č 100% of buildings certified with passive label  

 
Indicator 2: Neighbourhood Renewable Energy Coverage Rate 

Č Renewable energy coverage rate > 100% 
 
Indicator 3: Carbon footprint of buildings 
 
Indicator 4: Investment cost of buildings by typology 
 
Indicator 5: Evolution of the distribution of competences by function (command / control / 
production / use) in the production of a sustainable city. 
 
Indicator 6: Level of perception and implication of the users of the sustainable city 
 
Indicator 7: Number of barriers identified and raised to achieve objectives 
 
Indicator 8: Effectiveness of the organization process and the level of communication of the project 
with regard to the results achieved 

Overall strategies 

of city/municipality 

connected with the 

project 

¶ Urban Renewal Strategies 

¶ Energy and environment strategies 

Which factors have 
been included in 
implementation 
strategies? 

Local (renewable) resources Ἠ   Regional energy system ἦ   Mobility  Ἠ   Buildings Ἠ    

Materials Ἠ   Refurbishment ἦ   Sustainable production Ἠ   Sustainable consumption Ἠ 
(Local) Governance ἦ   Legal framework ἦ   Business models Ἠ   
 
Local renewable resources 
The Fleuriaye West district project aims for a neutral energy balance with a renewable energy 
contribution equivalent to all-purpose consumption. To do this it will be at the end more than 2.3 
MWp which will be installed on the buildings of the Fleuriaye West. By the end of 2018, there was 
about 1.2 MWp connected to the Fleuriaye West, representing a renewable energy coverage rate of 
more than 100% for a self-consumption rate close to 55%. 
 
Numerous projects on individual homes in La Fleuriaye West also provide for the use of biomass 
through the wood stove that allows the use of another form of renewable energy and contributes to 
achieving our goal 100% renewable energy. 
 
Concerning La Fleuriaye Est, two self-consumption projects are in development involving private and 
public partners and totalling 200 kWp of solar photovoltaic production capacity for collective self-
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consumption. These operations are associated with a search for the reduction of energy consumption 
with first tracks that can lead to up to 30% decrease in consumption on average 
 
Buildings 
Regarding the buildings of La Fleuriaye West, the entire neighbourhood targets the label Passivhaus, 
all buildings will produce as much renewable energy than they will consume energy. Today the 
delivery of the first 320 housing units has positioned the area as the largest positive energy Passivhaus 
district in France. 
 
With the delivery of 300 additional dwellings by 2022 on different typologies (individual housing, 
small collective) the district will consolidate even more its innovative character. 
 
Soft mobility 
Pedestrian paths are present on the whole district. The Renaudières alley also offers the opportunity 
to cross the site quickly as it crosses from east to west to join the nautical base of Carquefou at the 
edge of the Erdre 800m to the west. 
 
In order to promote soft mobility and the achievement of the neighbourhoodΩǎ environmental 
objectives, the Loire-Atlantique Development-SELA developer, who is also the DIVD pilot, offers, as 
part of the marketing of free lots, a high-end electric assistance bicycle for any buyer achieving the 
ambitious environmental goals of the neighbourhood. It should allow residents to make the most of 
this type of vehicle to reach the town centre of Carquefou 2 km or reach the city centre of Nantes 30 
minutes. 
 
Materials and circular economy: 
The mobilization of local sectors in the choice of equipment was a priority on the operation. A close 
link was made to all passive projects between real estate operators and equipment suppliers, 
particularly in the following areas: 

¶     Exterior wood furnishings, 

¶     Double flow ventilation systems, especially in the individual house, 

¶     Local photovoltaic solar generator. 
 
On the waste side, a specialized service provider is mobilized to rationalize the recovery of all waste 
generated by individual housing projects. 
 
The plants come from local nurseries in the Loire Atlantique and Maine et Loire. 

Innovative 
stakeholder 
involvement 
strategies 

Involvement of stakeholders and citizens 

¶ The project involves a consortiium of 18 partners bringing together the entire value chain: 
o Nantes Métropole: Decision-making local authority 
o City of Carquefou: Territory hosting the demonstrator, co-decision 
o Loire-Atlantique Development SELA: Urban Developer, Energy Developer and General Pilot 

of demonstrator 
o ENEDIS: Electricity Distribution Network Manager 
o Armorgreen: expert in renewable energies  
o The Fleuriaye Technopôle: Group of Economic Interest of La Fleuriaye 
o AMOCITE: Surveyor Legal Expert 
o ENERGELIO: Passive designer 
o MAGNUM: Architect 
o PELLEGRINO ASSOCIES DESIGN WORKSHOP: Architect 
o SAMO: Social housing company 
o Vilogia: Social housing company 
o ARTELIA: Infrastructure and Smart Grid Study Office 
o AUP: Urban planner 
o EIFFAGE CONSTRUCTION: General contractor 
o Claude FIGUREAU: Ecologist - Albdo: Bureau of Energy Studies of the Building 
o LEGRAND: Developer of electrical optimization solutions 
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¶ In order to have competent professionals both in collective housing and individual homes, as well 
as the tertiary sector in the passive sector, we have put construction professionals and specialized 
trainers in contact with one another so that they can acquire the sharp technical bases induced 
by passivehaus buildings. 
 

¶ A special collaboration with the Distribution Grid Manager ENEDIS has also been set up in order 
to optimize the electrical infrastructure as much as possible and to promote the strong control of 
consumption in their dimensioning. 
 

¶ In order to make the users aware of the objective άneutral energyέ a communicating terminal will 
also display consumption and production of the neighborhood in near real time.  

 

¶ Concerning the existing part of the district (East part), a strong mobilization was necessary with 
the 100 companies of the perimeter, of the University of Nantes through its IUT, of the city of 
Carquefou through the theatre, the school of music in the goal of launching operations aimed at 
the development of collective self-consumption 
 

¶ Social housing and promoters have been put in place accompanying measures for residents to 
sensitize them to the particularities passive housing and provide them tips to guarantee optimum 
comfort 

Typology of energy 
supply 

At the end 15 000 m² of photovoltaic panels ς currently 8,000 m² of panels cover the south roofs of 
collective buildings.  

 

Success factors Challenges/barriers 

Involvement of stakeholders towards collaboration and 
replicability 

Each actor in the construction chain has taken responsibility 
for limiting the cost of construction and the cost of housing 
management. 

¶ The developer: by defining the sizes of critical 
operations to make real estate operators benefit from 
scale effects, 

¶ The planner: by defining parcels limiting the effects of 
masks and optimizing the free solar capture by their 
orientation and a form of roof predefined from the 
specifications 

¶ Donor and developer real estate operators: by 
comparing a wide variety of construction systems and 
technical equipment; by using design / build 
arrangements; by making their roof available to solar 
investors without a fee, 

¶ The consulting firms that are experts in passive design 
or biodiversity directly associated with the urban 
project management or the buildings, at the request of 
the developer, 

¶ The unique photovoltaic system to offer solar investors 
economies of scale, 

¶ Condominium trustees and specialized surveyors, 
associated upstream to estimate their fair value for 
future common expenses and help guide the choices to 
be made during the design phase 

Legal and tax challenges  
¶ to improve the economic value of renewable energy 

produced locally 
¶ to facilitate the development of collective self-

consumption PV projects 

 
Raising competences 
¶ to upgrade skills of building companies and other staff 

related to passivhaus works and design 

 
Business models 

¶ how to make the construction of passive or positive 
energy  buildings more economical and more 
replicable  

¶ How to optimize the production of renewable energy 
while reducing costs 
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IN IMPLEMENTATION STAGE 

3 Alkmaar, The Netherlands - PoCiTYF 
 

General information 

City Alkmaar, The Netherlands 

Project name PoCiTYF 

Project status planned ἦ   Implementation stage Ἠ   realized ἦ   n/a ἦ  

Notes: ǇǊƻƧŜŎǘ ƛǎ ǇŀǊǘ ƻŦ ŀ IƻǊƛȊƻƴ нлнл ǇǊƻƧŜŎǘΣ Ŏŀƭƭ Ψ{ƳŀǊǘ ŎƛǘƛŜǎ ŀƴŘ ŎƻƳƳǳƴƛǘƛŜǎΩΤ !ƭƪƳŀŀǊ ƛǎ ƻƴŜ 

of the Lighthouse cities (Évora is the other light house city) 

Project start ς end 2019-2024 

Contact Peter van den Dries (Municipality of Alkmaar), Petra Bijvoet (Inholland University of Applied 

Sciences) 

Project website Under construction 

Size of project area  Ha: n/a 

Building structure Newly built ἦ   Existing neighbourhood ἦ   Mixed Ἠ 

Land use (%) 

 

¶ Residential: 80% 

¶ Social: 20%. Ice rink and sports stadion 

Financing ¶ Private: 60% 

¶ Public: 30% 

¶ Research funding: 10% 

¶ Other: ϵс Ƴƛƭƭƛƻƴ 9ǳǊƻǇŜŀƴ ŦǳƴŘƛƴƎΤ  

ϵор Ƴƛƭƭƛƻƴ ǘƻǘŀƭ ǇǊƻƧŜŎǘ ōǳŘƎŜǘ  

 

Overview description of the project 

Smart cities shape their future by leading in technology adoption, resource efficiency and citizen/ stakeholder engagement. 

On this basis, the POCITYF smart city project mobilises two Lighthouse (LH) cities (Evora-PT and Alkmaar-NL), and six 6 

Fellow (FC) cities (Granada-ES, Bari-ɹʆΣ /ŜƭƧŜ-SI, Ujpest-HU, Ioannina-GR and Hvidovre-DK) which already share knowledge, 

ŎƻƻǊŘƛƴŀǘŜ ǘƘŜƛǊ ŜŦŦƻǊǘǎΣ ŀƴŘ ǊƛŘŜ ƻƴ ǘƘŜ ǎŀƳŜ ŦƻǳǊ 9ƴŜǊƎȅ ʆǊŀƴǎƛǘƛƻƴ ʆǊŀŎƪǎ ό9ʆʆǎύ ǘƻ ǎƘŀǇŜ ǘƘŜƛǊ ƻǿƴΣ ǳƴƛǉǳŜ ōƻƭŘ Ŏƛǘȅ 

visions by taking care of their cultural heritage. The later can be critical for environmental sustainability as energy efficiency 

Ǝƻŀƭǎ ǎŜŜƳ ǘƻ ŎƻƴǘǊŀŘƛŎǘ ǿƛǘƘ ǘƘŜ ǇǊƻǘŜŎǘƛƻƴ ƻŦ ƘƛǎǘƻǊƛŎŀƭ ōǳƛƭŘƛƴƎǎΦ th/L¢¸CΩǎ Ŏƛǘȅ ƭŜŀŘŜǊǎ ƘŀǾŜ ŜƳōǊŀŎŜŘ ǘƘŜ ǎƳŀǊǘ Ŏƛǘȅ 

concept with enthusiasm and seized the opportunity with the aim to transform their cities into more efficient, healthy, 

open, accessible, sustainable, prosperous, and thus, more attractive living environments. Building upon already 

implemented pre-pilot activities, Evora and Alkmaar will demonstrate integrated solutions for: positive energy blocks 

(ETT#1), grid flexibility (ETT#2), e-mobility integration into the grid and city planning (ETT#3) and citizen-driven innovation 

supported by the integration of innovative apps into enhanced City Information Platforms (ETT#4). In total, four mixed-use 

districts ς among them the historical city centre of Evora, characterised as a World Heritage Site by UNESCO - have been 

selected for the demonstration activities in LH cities representing an area of 739 Ha hosting 17,500 residents. 
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Demonstration will be performed in 21 building complexes covering a total floor area of 87,480 m2 with current energy 

needs of 13.25 GWh/year. For this purpose, overall 10 integrated solutions (IS) have been defined for demonstration, 

comprising 73 individual innovative elements (technologies, tools, methods) that have been identified as a result of an 

intensive and laborious collaborative process. The respective technology providers have been included in the two LH 

ecosystems shaping a scheme of 25 LH partners. A number of appropriately designed citizen and community engagement 

strategies, along with open innovation and co-creation activities will be in parallel deployed to ensure the success of 

demonstration activities, as well as long-lasting adoption. To further strengthen and facilitate demonstration activities, 

POCITYF will introduce IS-specific business models applied at sharing, barter and circular economy settings. Along with the 

LH cities, the FCs ecosystem of 13 partners will work on the preparation of the targeted replication activities. As a first step 

for wide scale replication, FCs have identified over 140,000 m2 ƻŦ ŦƭƻƻǊ ŀǊŜŀ ǿƘŜǊŜ th/L¢¸CΩǎ L{ ǿƛƭƭ ōŜ ǊŜǇƭƛŎŀǘŜŘΣ ƛƴŎƭǳŘƛƴƎ 

already identified 18 historical ōǳƛƭŘƛƴƎǎΦ ¢ƘŜ ǇǊƻƧŜŎǘΩǎ ƳƻƴƛǘƻǊƛƴƎΣ ŜǾŀƭǳŀǘƛƻƴ ŀƴŘ ƛƳǇŀŎǘ ŀǎǎŜǎǎƳŜƴǘ ŀŎǘƛǾƛǘƛŜǎ ǿƛƭƭ ŜƴǎǳǊŜ 

effective demonstration, fast replication and wide scale roll out within POCITYF cities and across Europe. This will put 

POCITYF in the position to accomplish: a) Local RES penetration of 16.2 GWh/year within the districts; b) 144% coverage of 

total net energy needs by local RES; c) Waste heat recovery of 5,880MWh; d) Thermal storage at district level equivalent to 

2,052MWh. All the above, along with e-mobility uptake, will result in an estimated total of 9,743 GHG reduction (in tons 

CO2/year). In total, 2.32 GWh annual savings will be achieved by the two LHs by 2024 within their PEBs. The two LHs PEBs 

will be overpositive with a total outcoming energy of 2.1 GWh/y fƻǊ ŀƭƭ 9ǾƻǊŀΩǎ t9.ǎ ŀƴŘ рΦт D²Ƙκȅ ŦƻǊ !ƭƪƳŀŀǊΦ ¢ƻ ŀŎƘƛŜǾŜ 

ǘƘŜ ŀōƻǾŜΣ ƻƴ ǘƻǇ ƻŦ ǘƘŜ th/L¢¸C ōǳŘƎŜǘ ƻŦ ннΣпaϵΣ ǘƘŜ ǘǿƻ [I ŎƛǘƛŜǎ ŀƴŘ ǘƘŜ ǎƛȄ C/ǎ ƘŀǾŜ ǇƭŀƴƴŜŘ ƛƴǾŜǎǘƳŜƴǘǎ ƻŦ плaϵ 

ŀƴŘ орлaϵ ǊŜǎǇŜŎǘƛǾŜƭȅ ǳǇ ǘƻ нлнпΣ ǿƘƛƭŜ ǘƘŜȅ ŜȄǇŜŎǘ ǘƻ ŀǘǘǊŀŎǘ ŀƴ ŀŘŘƛǘƛƻƴŀƭ ŀƳƻǳƴǘ ƻŦ ϵмōƴ ŦƻǊ ǘƘŜ ǇŜǊƛƻŘ ƻŦ нлнр-2029.  

 

Strategies 

Goals/ambition Positive Energy Ἠ   Zero-emission ἦ   Energy neutral ἦ   Energy efficient ἦ    

Carbon-free ἦ   Climate neutral ἦ 

Sustainable neighbourhood Ἠ   Social aspects/affordability Ἠ 

Indicators/expected 

impact 

¶ Environmental 

¶ Societal 

¶ Social 

¶ Services  

¶ Economic 

¶ Spatial 

Overall strategies of 

city/municipality 

connected with the 

project 

¶ Smart City Strategies 

¶ Urban Renewal Strategies 

¶ Energy Masterplanning  
 
Notes:implementation of innovative solutions that can be replicated to other cities in Europe 

Which factors have 
been included in 
implementation 
strategies? 

¶ Local (renewable) resources  

¶ Regional energy system 

¶ Mobility 

¶ Buildings 

¶ Materials 

¶ (Local) Governance 

¶ Legal framework 

¶ Business models 

Innovative stakeholder 
involvement strategies 

¶ Citizens 

¶ Business 

¶ Research 
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Typology of energy 
supply 

¶ Solar Thermal Energy 

¶ Geothermal energy 

¶ Heat pump system 

¶ District heating/local heating 

¶ Photovoltaic 

 

Success factors Challenges/barriers 

¶ Involvement of a variety of stakeholders at higher 
management / political level + the track record on 
policies and projects in sustainable energy and smart 
city technologies 

¶ Investment readiness within the time frame of the H2020 
project 
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4 Amsterdam, The Netherlands - ATELIER 
 

General Information 

City Amsterdam, The Netherlands 

Project name ATELIER 

Project status planned Ἠ   implementation phase Ἠ   realized ἦ   in operation ἦ 

Notes: the ATELIER project started 1/11/2019 

Project start ς end 2019-2024 

Contact Municipality of Amsterdam Frans Verspeek  

Project website https://smartcity-atelier.eu/ 

Size of project area In total 28,500 m2 GFA. Two new building blocks: Republica (16,000 m2) and Poppies 6,000 m2 

constitute the major share of the project area 

Building structure Newly built Ἠ   Existing neighbourhood ἦ   Mixed ἦ 

Land use ¶ Residential: 56% (15,900 m2) 

¶ Tertiary (including commercial): 44% (12,600 m2)  

¶ Waste water energy recovery station 

¶ Local PV plant 

Financing Private: 98% (Companies) 

Public: 0.1%  

Research: 2% (EU grant H2020)  

 

Overview description of the project 

ATELIER is an EU-funded Smart City project aiming to create and replicate Positive Energy Districts (PEDs) within two 

Lighthouse Cities and six Fellow Cities. The Positive Energy District in Amsterdam will be developed in six locations in 

Buiksloterham. The PED consists of a number of very ambitious building groups (in total being 28,500 m2 GFA). Two of 

those are new build in the project. These are Republica and Poppies (total of 22,000 m2). The third is Schoonschip, 

finished in 2019. This building group is added because of the connection to the energy recovery station, the 

implementation of the smart grid and the participation in the Buiksloterham Energy Community, all elements of the 

project. The fourth is De Ceuvel, an existing energy community with a smart grid, participating in the energy trading 

activities of the project. The energy recovery station and the local PV plant are situated on the other two locations. The 

largest building groups are of a mixed nature, a combination of tertiary buildings (approximately 12,600 m2) with 

residential (approximately 15,900 m2). ATELIER will demonstrate PEDs in Lighthouse cities through the use of renewable 

energy, storage, and digitalisation, including integration of electro- mobility for future storage and balancing capacity. 

Both new-build and refurbished buildings have applied highly energy efficient materials in their façades (optimal 

insulation), glazing (triple windows) and green roofs, that ultimately will meet energy performance levels and go beyond 

the existing building codes. In Amsterdam far-reaching smart urban solutions are facilitated through a special derogation 

from Dutch energy laws, exempting the PED from a number of potential legal obstacles that could otherwise hamper or 

even forbid the development of an innovative efficient energy system. This derogation enables those to whom it is 

https://smartcity-atelier.eu/
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ƎǊŀƴǘŜŘ ǘƻ ŜȄǇŜǊƛƳŜƴǘ ǿƛǘƘ ƘƛƎƘƭȅ ƛƴƴƻǾŀǘƛǾŜ ǎƻƭǳǘƛƻƴǎΣ ǎǳŎƘ ŀǎ ǘƘŜ Ψ[ƻŎŀƭ 9ƴŜǊƎȅ aŀǊƪŜǘ tƭŀǘŦƻǊƳΩΣ ǘƘŀǘ ŜƴŀōƭŜǎ ŜƴŜǊƎȅ 

communities to efficiently exchange electricity and balance the local energy system. A smart microgrid will be deployed 

in building blocks Republica and Poppies based on the experience with smart microgrids at the Ceuvel and Schoonschip 

(Grid-friends.com). The micro grids will be used to simultaneously control production, storage and use. Through demand 

response, the load on the public grid can be managed (congestion management) and peak loads can be avoided (peak 

shaving). The micro grid also enables local storage of RES produces to prevent curtailment. The Energy Market Platform 

will allow residents and other users to trade peer-to-peer, community-to-community or with the wholesale energy 

markets. Finally, the PED will integrate an e-mobility hub for 15-20 electric cars, as well as facilities for charging electric 

bikes and specific urban vehicles. The e-mobility hub will not only reduce CO2 emissions, improve local air quality, 

contribute to balancing the grid and reduce car ownership in the area.  
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Strategies 

Goals/ambition Positive Energy Ἠ   Zero-emission Ἠ   Energy neutral δ    Energy efficient Ἠ    

Carbon-free δ    Climate neutral Ἠ 

Sustainable neighbourhood Ἠ   Social aspects/affordability Ἠ 

Indicators/expected 

impact 

- Environmental  
- Societal  
- Social 
- Services 
- Spatial 
- Regulatory 

Overall strategies 

of city/municipality 

connected with the 

project 

- Smart City Strategies 
- Urban Renewal Strategies,  
- Energy Masterplanning 

Which factors have 

been included in 

implementation 

strategies? 

Local (renewable) resources Ἠ   Regional energy system Ἠ   Mobility  Ἠ   Buildings Ἠ    

Materials Ἠ   Refurbishment ἦ   Sustainable production Ἠ   Sustainable consumption ἦ 

(Local) Governance Ἠ   Legal framework Ἠ   Business models Ἠ   

Innovative 

stakeholder 

involvement 

strategies 

- Citizen 
- Industry 
- Investor/real estate 
- Business 
- Research 

Typology of energy 

supply 
- Solar thermal energy 
- District heating/local heating 
- Heat pump system 
- Photovoltaic 

 

Success factors Challenges/barriers 

1) Strong starting point for the PED as the innovations 
(micro grid and local energy management) are 
already tested at a small scale in the district.  

2) Strong level of stakeholder involvement in the 
district. 

1) The timely development and construction of the 
two main new to be built building groups.  

2) Securing the energy and climate impact of the key 
innovation in the PED.  

3) Upscaling and roll-out of the PED throughout the 
wider district and city. 
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5 Bærum, Norway - Fornebu 
 

General information 

City Bærum, Norway 

Project name Fornebu2, Bærum ς ZEN Pilot Project 

Project status planned Ἠ   under construction Ἠ   realized ἦ   in operation 

Project start ς end 2018-2025 

Contact NTNU: 
Arild Gustavsen 
SINTEF Community: 
Judith Thomsen 

Project website https://www.baerum.kommune.no/politikk-og-samfunn/barum-2035/stedsutvikling-i-

barum/nye-fornebu/  

Size of project area n/a 

Building structure Newly built Ἠ   Existing neighbourhood ἦ   Mixed Ἠ 

Land use n/a 

Financing n/a 

 

Overview description of the project 

The ZEN Research Centre3 pilot projects serve as innovation hubs where researchers, together with building 
professionals, property developers, municipalities, energy companies, and building owners and users, test new solutions 
for the construction, operation, and use of neighbourhoods in order to reduce the greenhouse gas emissions to zero on 
a neighbourhood scale. In total, the ZEN pilot projects encompass more than 30,000 people, more than 1 million m2 built 
area, and more than 5.5 million m2 land area. 

Fornebu is a peninsula in the Oslo Fjord, covering a land area of about 3.1 km2. It is located about 9 km south of the centre 
of Oslo, and about 8 km from the local centre Sandvika. From 1939 to 1998, the area served as a regional/international 
airport. By the end of 2017, the area contained 2,400 dwellings and about 25,000 workplaces. The area contains a shopping 
mall (Fornebu S) that encompass 80 shops, cafes and various services. The area is still under development, and large 
green/brownfield sites are awaiting development. However, most of the technical and green infrastructure have been 
established. The municipality of Bærum has put forward 2 possible pilot projects at Fornebu: the development projects at 
Oksenøya and Tårnet community centres. Bærum municipality will facilitate these development projects to become areas 
for research and innovation and knowlegde sharing. 

In Spring 2018, the Fornebu area was appointed a laboratory and test area for reduction of greenhouse gas emissions. In 
ǘƘŜ Ψ/ƭƛƳŀǘŜ {ǘǊŀǘŜƎȅ нлолέ ƻŦ ǘƘŜ Ƴǳƴicipality of Bærum, it is written that Fornebu shall be established as a zero-emission 
area by 2027. In the coming years, several low carbon projects will be conducted by public and private actors.  

Within 2025, fossil free public transport solutions to and from the area, will be established. The planning of a light rail path 
connecting the area to the centre of Oslo, has already started. The Fornebu area will contain urban structures that will 
facilitate low and zero carbon mobility within the area, including pedestrian walking, bicycling and electrical vehicles. 

                                                           
2 https://fmezen.no/fornebu-baerum/ 
3 https://fmezen.no/ 

mailto:Judith
https://www.baerum.kommune.no/politikk-og-samfunn/barum-2035/stedsutvikling-i-barum/nye-fornebu/
https://www.baerum.kommune.no/politikk-og-samfunn/barum-2035/stedsutvikling-i-barum/nye-fornebu/
https://fmezen.no/fornebu-baerum/
https://fmezen.no/
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Fornebu is a pilot project within the Research Centre on Zero Emission Neighbourhoods in Smart Cities 

(https://fmezen.no/).

 

 

Strategies 

Goals/ambition Positive Energy Ἠ   Zero-emission Ἠ   Energy neutral δ    Energy efficient Ἠ    

Carbon-free δ    Climate neutral Ἠ 

Sustainable neighbourhood Ἠ   Social aspects/affordability δ 

Other: At Oksenøya, the municipality plans to construct a kindergarten, a primary school, and a 
residential/health care centre for elderly. The construction of these building will be finished by fall 
2022. The project is a part of the Futurebuilt program, and will be certified as BREEAM-NOR 
Excellent. A design-built competition was announced in spring 2018, and a team will be selected in 
August 2018. The environmental goals and measures that have been identified for the Fornebu 
project include: 

¶ All buildings should be certified according to BREEAM-NOR Excellent. 

¶ Integrated energy strategy with the aim of testing smart solutions for power management, 
storage and exchange of energy between buildings. Local renewable energy production 
that is designed to keep import and export of energy as low as possible. Visualizations of 
energy and power performance to the users. 

¶ Near Zero energy buildings, minimum passive house standard and energy class A. 

¶ Reduction of carbon footprint of 50% compared to a reference project, including materials, 
energy use and transport. 

¶ Long lasting and low maintenance materials. 

¶ Fossil free construction site. 

¶ Area efficient buildings. 

The development of Tårnet centre is expected to start as soon as the community plan KDP3 is 

accepted during spring 2019. In the early phases of development, the municipality wishes to explore 

https://fmezen.no/
http://www.futurebuilt.no/
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the potential for developing innovative solutions with respect to smart and sustainable mobility, 

spatial qualities, sustainable behavior, and new processes of cooperation 

Indicators/expected 

impact 

ZEN KPIs (https://fmezen.no/wp-content/uploads/2018/11/ZEN-Report-no-7-Bilingual.pdf ) 

 

Overall strategies 

of city/municipality 

connected with the 

project 

n/a 

Which factors have 

been included in 

implementation 

strategies? 

Local (renewable) resources Ἠ   Regional energy system Ἠ   Mobility  Ἠ   Buildings Ἠ    

Materials Ἠ   Refurbishment Ἠ   Sustainable production ἦ   Sustainable consumption Ἠ 

(Local) Governance ἦ   Legal framework ἦ   Business models ἦ   

Innovative 

stakeholder 

involvement 

strategies 

Important stakeholders for the development of the Fornebu area include several private developers 
(OBOS, Selvaag, Aker and KLP), as well as energy and transport companies. 

Typology of energy 

supply 
n/a 

 

 

Success factors Challenges/barriers 

n/s n/s 

 

 

  

https://fmezen.no/wp-content/uploads/2018/11/ZEN-Report-no-7-Bilingual.pdf
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6 Bilbao, Spain - ATELIER 
 

General information 

City Bilbao, Spain 

Project name ATELIER 

Project status planned Ἠ   implementation phase Ἠ   realized ἦ   in operation ἦ 

Notes: the ATELIER project started 1/11/2019 

Project start ς end 2019-2024 

Contact Jordán Guardo Vázquez 

Project website https://cordis.europa.eu/article/id/411499-atelier-smart-city-project-to-turn-

amsterdam-and-bilbao-into-citizen-driven-positive-energy-d 

Size of project area Ha: 65 

Building structure Newly built ἦ   Existing neighbourhood ἦ   Mixed Ἠ 

Most of the buildings will be refurbished, but a limited amount of newly built residential blocks 

will be included. 

Land use ¶ Residential: 30%  

¶ Office: 20%  

¶ Industry: 10% 

¶ University buildings: 40% 

Financing Private: 40%  

Public: 30%  

Public-Private: 10% 

Research funding: 20%   

 

Overview description of the project 

A new neighbourhood built on an industrial brownfield, that will include several 19th century private homes, newly built 

residential homes, and old industrial buildings that are being recovered mostly for training centers. The ATELIER project 

will look into the energy part of the new neighbourhood, including 3 pilots located in different areas of this new 

neighbourhood. 

 

Strategies 

Goals/ambition Positive Energy Ἠ   Zero-emission Ἠ   Energy neutral δ    Energy efficient ἦ    

Carbon-free Ἠ   Climate neutral Ἠ 

Sustainable neighbourhood Ἠ   Social aspects/affordability ἦ 

30%

20%
10%

40%

Bilbao, ATELIER

Residential Office Industry University buildings

https://cordis.europa.eu/article/id/411499-atelier-smart-city-project-to-turn-amsterdam-and-bilbao-into-citizen-driven-positive-energy-d
https://cordis.europa.eu/article/id/411499-atelier-smart-city-project-to-turn-amsterdam-and-bilbao-into-citizen-driven-positive-energy-d
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Indicators/expected 

impact 

- Environmental  
- Economic 

Overall strategies 

of city/municipality 

connected with the 

project 

- Smart City Strategies 
- Energy Masterplanning 
- Mobility 

Which factors have 

been included in 

implementation 

strategies? 

Local (renewable) resources Ἠ   Regional energy system ἦ   Mobility  Ἠ   Buildings ἦ    

Materials ἦ   Refurbishment ἦ   Sustainable production ἦ   Sustainable consumption ἦ 

(Local) Governance ἦ   Legal framework ἦ   Business models ἦ   

Innovative 

stakeholder 

involvement 

strategies 

- Citizen 
- Industry 
- Investor/real estate 
- Business 
- Research 

Typology of energy 

supply 
- Geothermal energy 
- District heating/local heating 
- Heat pump system 
- Photovoltaic 

Note: The Geothermal system will include a secondary system that might help during high demand 
periods based on Hydrothermal power (from the water of the Nervion Estuary) 

 

Success factors Challenges/barriers 

Involving local citizens is key: only if a group of citizens 
experience first-hand new technologies and ways of 
managing their energy, and have a taste of what becoming 
an active player regarding energy is, will this project be able 
to be extended to the rest of the city, and eventually, the 
Basque Country as a whole. 

Working across several departments of the public 
administration, both between different administrations and 
within the city hall 
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7 Bodø, Norway - NyBy 
 

General information 

City Bodø, Norway 

Project name NyBy ς Ny Flyplass (New City ς New Airport), Bodø4 ς ZEN Pilot Project 

Project status planned χ    under construction Ἠ   realized δ    in operation 

Project start ς end Ongoing planning, construction might start mid-2020s 

Contact NTNU: 
Arild Gustavsen 
SINTEF Community: 
Judith Thomsen 

Project website https://nyby.bodo.kommune.no/ny-by-ny-flyplass/category8230.html 

Size of project area 3,400,000 m2 

Building structure Newly built Ἠ   Existing neighbourhood ἦ   Mixed ἦ 

Land use Multifunctional city centre extension with residential and business areas. An area of 2,200,000 m2 
will be used for the civil airport development. The remaining 3,400,000 m2 ς the same size as the 
current city centre ς is dedicated to expanding the existing city centre and will include residential 
and business areas, as well as a logistic hub (flight, railway, shipping) close to the airport. 

Specification of land use is currently an on-going process in the Municipality. The share of the total 
area will be concluded in 2022. 

Financing Public and private; work in progress 

 

Overview description of the project 

The ZEN Research Centre5 pilot projects serve as innovation hubs where researchers, together with building 
professionals, property developers, municipalities, energy companies, and building owners and users, test new solutions 
for the construction, operation, and use of neighbourhoods in order to reduce the greenhouse gas emissions to zero on 
a neighbourhood scale. In total, the ZEN pilot projects encompass more than 30,000 people, more than 1 million m2 built 
area, and more than 5.5 million m2 land area. 

.ƻŘǄΩǎ ŦƻǊƳŜǊ ŎƛǾƛƭ ŀƴŘ military airport is planned to be replaced by a smaller civil airport, located 900 m southwest of the 

existing one. Today the site is approx. 5,600,000 m2 and located in close proximity to the city centre. An area of 2,200,000 

m2 will be used for the civil airport development. The remaining 3,400,000 m2 ς the same size as the current city centre ς 

is dedicated to expanding the existing city centre and will include residential and business areas, as well as a logistic hub 

(flight, railway, shipping) close to the airport.  

The planned multifunctional urban area, known as NyBy, will be developed within the next 60 to 80 years. 

The site is located south of the city centre, within walking distance to the centre. The area lies on a peninsula and is 

surrounded on three sides by water. A residential area with detached houses to the north forms a small belt between the 

old airport and the city centre. A commercial area with a shopping centre connects to the residential area to the east. A 

green zone with a camping ground and a low-density residential area borders the site to the northeast. 

Ny By ς Ny flyplass is a pilot project within the Research Centre on Zero Emission Neighbourhoods in Smart Cities   

(https://fmezen.no/ ). 

                                                           
4 https://fmezen.no/category/pilot-projects/ 
5 https://fmezen.no/ 

https://fmezen.no/airport-redevelopment-bodo/
mailto:Judith
https://nyby.bodo.kommune.no/ny-by-ny-flyplass/category8230.html
https://fmezen.no/
https://fmezen.no/category/pilot-projects/
https://fmezen.no/
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Strategies 

Goals/ambition Positive Energy Ἠ   Zero-emission χ    Energy neutral Ἠ   Energy efficient χ     

Carbon-free ἦ   Climate neutral Ἠ 

Sustainable neighbourhood χ    Social aspects/affordability χ  

Other: Smart City 

The goal is to develop a dense, mixed-used urban neighbourhood, which is environmentally friendly 
and citizen-centred. The environmental goals are to minimize the neighbourhood energy demand 

and greenhouse gas emissions. Buildings are planned to be built according to the ZEB standard6. 

The neighbourhood development is expected to function as a catalyst for the business sector in 
Bodø, which is mainly characterized by the construction, and consultant sectors, the IT sector, and 
an export sector based on agricultural products and food. The municipality has imbedded the NyBy 
ǇǊƻƧŜŎǘ ƛƴ ŀ ōǊƻŀŘŜǊ ǾƛǎƛƻƴΣ ǿƘƛŎƘ ƛǎ ǘƻ ōŜŎƻƳŜ ǘƘŜ ǿƻǊƭŘΩǎ ǎƳŀǊǘŜǎǘ ŎƛǘȅΦ bȅ.ȅ ƛǎ ǇƭŀƴƴŜŘ ŀǎ ŀ 
citizen-centred development with a strong focus on citizen participation in the planning process. 
The goals are planned met using the following measures: 

¶ Development of a design and planning toolbox to integrate energy and emission aspects 
into the planning process and the evaluation of different option based on scenarios. 

¶ Integration of citizens in the planning process, e.g. through the living lab methodology: The 
application of co-creation processes in collaboration with citizens, the research and the 
business sector. 

¶ Knowledge transfer by building up national and international networks with business and 
research partners as well as other cities and through participation in several research 
projects. 

¶ Development of knowledge and gaining experience through the design and construction 
ƻŦ ǘƘŜ ƳǳƴƛŎƛǇŀƭƛǘƛŜǎΩ ƻǿƴ ōǳƛƭŘƛƴƎǎ ŀŎŎƻǊŘƛƴƎ ǘƻ ½9.-standard in the near future. 

¶ Creating a local network of partners. 

Indicators/expected 

impact 

ZEN KPIs (https://fmezen.no/wp-content/uploads/2018/11/ZEN-Report-no-7-Bilingual.pdf ) 

                                                           
6 https://www.zeb.no/index.php/en/about-zeb/zeb-definitions 

https://fmezen.no/wp-content/uploads/2018/11/ZEN-Report-no-7-Bilingual.pdf
https://www.zeb.no/index.php/en/about-zeb/zeb-definitions
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Overall strategies 

of city/municipality 

connected with the 

project 

Smart City Strategy 

The neighbourhood development is expected to function as a catalyst for the business sector in 

Bodø, which is mainly characterized by the construction, and consultant sectors, the IT sector, and 

an export sector based on agricultural products and food. The municipality has imbedded the NyBy 

project in a broader vision, which is to become the worldΩs smartest city. NyBy is planned as a 

citizen-centred development with a strong focus on citizen participation in the planning process. 

Which factors have 
been included in 
implementation 
strategies? 

Local (renewable) resources χ    Regional energy system  χ  Mobility   χ  Buildings χ     

Materials χ    Refurbishment δ    Sustainable production ἦ   Sustainable consumption χ  

(Local) Governance Ἠ   Legal framework χ    Business models χ    

Innovative 
stakeholder 
involvement 
strategies 

The stakeholders involved are the project group from Bodø municipality, with a project manager 
and members from different departments (e.g. city planning and environment). The defence 
department for the military airport and AVINOR for the public airport are both represented. The 
National Road Authority, responsible for the interregional street system, is also involved in the early 
planning stages. 

Bodø municipality has been working with Urbanetic Pte Ltd to develop a modern urban planning 
tool for designing and managing sustainable green cities. The tool gives the urban planners and 
stakeholders the ability to design for sustainability and significantly improves the understanding of 
the built environment with the complex and dynamic nature of interrelationships of its 
components.  One of the main goals of the project is to incorporate future ZEN metrics and KPIs 
directly into the planning tools. This will give urban planners, architects, and communities the tools 
needed to design climate neutral neighbourhoods and greener cities. 

Typology of energy 
supply 

Norway is about 98 % renewable in its power production. (94.3% hydro, 3.4% wind 2.3% other RES 

in 2017). Moreover, a unique feature of the Norwegian power supply is the high share of flexible 

renewable production capacity (hydropower), i.e. 75%. Moreover, the large storage capacity (50% 

ƻŦ 9ǳǊƻǇŜΩǎ ǊŜǎŜǊǾƻƛǊ ǎǘƻǊŀƎŜ ŎŀǇŀŎƛǘȅύΦ  

Norway has the highest share of Renewable energy sources (RES) in its power supply in the EU and 

the lowest share of emissions in Europe. In 2016, Norway reached a record high power production 

equal to 149 TWh. In 2018 the total power production equalled 148.7.  

Bodø Municipality is located in an area with excess power-production. However, distribution grid 

remains a challenge in various parts of the region. Hence, in developing the new urban area the 

focus is placed on energy efficiency, reducing peak loads, constructing a robust and sustainable 

energy system. Efforts will be made to develop an energy system that relies on various sources of 

renewable energy, local renewable energy production, sharing energy within 

areas/neighbourhoods/districts and optimisation of local energy systems within a larger a larger 

regional/national/Nordic/EU energy system. Security of supply is at the core, as well as clean 

affordable energy for consumers.  

¢ƻŘŀȅΣ bƻǊǿŀȅΩǎ ǘƘŜǊƳŀƭ ǇƻǿŜr plants accounts for about 2.2% of total production capacity (2017). 

Many of the thermal power plants are located in large industrial installations that use the electricity 

generated themselves. Production therefore often depends on the electricity needs of industry. 

These power plants use a variety of energy sources, including municipal waste, industrial waste, 

surplus heat, oil, natural gas and coal.  

The urban development in Bodø will demand that thermal power is generated from renewable 
sources. Thus, are solar thermal energy, geothermal energy, district heating/local heating, heat 
pump system and industrial waste heat all relevant sources of energy supply. 
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Success factors Challenges/barriers 

n/a at this stage (still early phase) Based on qualitative interviews with Bodø Municipality and the local energy utility 
company, 10 major challenges and risks have been identified in the planning process 
so far:  
1. Steering of the project development: Most of the former airport area is owned 

by the military and will be sold in the near future. The interview partners see the 
establishment of a real estate corporation as the project developer as a priority. 
The ownership - and thereby influence and steering opportunities ς is seen as an 
important factor if the local authorities are to realize the goals to establish a ZEN.  

2. Setting appropriate system boundaries with regard to the scope of activities that 
are included in the calculations and evaluation by ZEN. The greenhouse gas 
emissions generated by the use of data, business and industrial activities within 
the neighbourhood are of particular interest.  

3. Data synchronization for scenario-based planning: The planning authorities need 
an evaluation tool for planning alternatives with regard to e.g. energy, emissions, 
and transport. Most of the data required for the calculations already exists in the 
municipality, but due to the existence of different data systems in the several 
departments, the alignment between them is time- and cost-intensive.  

4. Coherent development of the area: The re-location of the airport to the southern 
part of the site will create a medium-term brownfield between the new airport 
and the city centre. The challenge is to develop the whole site ς the airport, the 
city, and the brownfield - at the same time and create functional connectivity 
between them despite the long timeframe for the development (60 to 80 years). 
¢ƘŜ ōǊƻǿƴŦƛŜƭŘΩǎ ƎŜƻƎǊŀǇƘƛŎŀƭ ƭƻŎŀǘƛƻƴ ŀƴŘ ǘƘŜ ŘŜǾŜƭƻǇƳŜƴǘ ǎŜǉǳŜƴŎŜ ŀǊŜ 
important factors for a successful development.  

5. Re-use of existing buildings and infrastructure vs. demolition: The former unique 
use of the buildings and infrastructure for military and airport poses challenges 
with regard to re-use with other functions. Little is currently known about the 
alternatives for re-use vs. the demolition of buildings and infrastructure with 
regard to emission assessment and user-demand.  

6. Flexibility for adaptation: A challenge is to create a planning frame that sets high 
environmental standards and is simultaneously capable of adapting to new 
circumstances (e.g. technology, population and business sector growth and 
digitalization) over the long development period. The allocation of the technical 
infrastructure at an early stage of the site development and the construction 
phase of the new civil airport could be barriers to later adaptation.  

7. Commitment to the project and its ambitions: To develop a neighbourhood with 
ambitions higher than existing laws and regulations requires political 
commitment and resolve among the involved partners to follow these 
ambitions.  

8. Organisation and cooperation: The uniqueness of the project and its ambitions 
need an integrated and interdisciplinary approach, which requires new forms of 
process organisation as well as cooperation and communication between the 
stakeholders.  

9. ¢ƛƳŜ ǇǊŜǎǎǳǊŜ όwƛǎƪύΥ ¢ƘŜ ŎƛǾƛƭ ŀƛǊǇƻǊǘΩǎ ǊŜŎŜƴǘƭȅ ǊŜƴŜǿŜŘ ǘŀȄƛǿŀȅ Ƙŀǎ ŀƴ 
estimated lifespan until 2024, when the new airport is planned completed. The 
construction of the new airport has to start already in 2019 to be in line with the 
schedule. This short timeframe places pressure on the planning and design 
process for this part of the area.  

10. Uncertainty about deposits on the site and environment-friendly cleaning and 
decontamination methods (Risk): Military use has had an impact on the site, but 
little is known about the condition. Contamination could be a challenge with 
regard to costs and the tight time schedule. The adaption of environment-
friendly cleaning and decontamination methods with low greenhouse emissions 
is desired by the municipality. 
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8 Elverum, Norway - Ydalir project 
 

General information 

City Elverum, Norway 

Project name Ydalir project7- ZEN Pilot Project 

Project status planned Ἠ   under construction Ἠ   realized ἦ   in operation 

Project start ς end 2016-2030 

Contact NTNU: 
Arild Gustavsen 
SINTEF Community: 
Judith Thomsen 

Project website www.ydalirbydel.no  

Size of project area 430 000 m2 

Building structure Newly built Ἠ   Existing neighbourhood ἦ   Mixed ἦ 

Land use Residential: 100,000 m2 

Office: 

Industry: 

Other: School 5,000 m2 and a kindergarten 500 m2 

Financing Public and Private 

 

Overview description of the project 

The ZEN Research Centre pilot projects serve as innovation hubs where researchers, together with building professionals, 
property developers, municipalities, energy companies, and building owners and users, test new solutions for the 
construction, operation, and use of neighbourhoods in order to reduce the greenhouse gas emissions to zero on a 
neighbourhood scale. In total, the ZEN pilot projects encompass more than 30,000 people, more than 1 million m2 built 
area, and more than 5.5 million m2 land area. 

The Ydalir project aims to develop a new neighbourhood with high energy and emission ambitions in the town of Elverum 
in Hedmark. The estimated timeframe for completion is 2030.  

800 to 1,000 residential units are planned to be developed (approx. 100,000 m2). The residential units are planned as a 
combination of detached houses and apartment buildings, and are built around a school for approx. 300 students (approx. 
5,000 m2) and a kindergarten with eight units (approx. 1,500 m2). 

The area is approx. 430,000 m2 and is located 1.5 km to the northeast of the city centre. It is currently in use as a gravel 

depot and this activity will continue in some areas until 2019, when all the buildings connected to the depot will be 

demolished. The site is surrounded by existing residential areas, small commercial sites, and park areas, and a ski jump. 

Ydalir is a pilot project within the Research Centre on Zero Emission Neighbourhoods in Smart Cities (https://fmezen.no/). 

                                                           
7 https://fmezen.no/ydalir-elverum/ 

mailto:Judith
http://www.ydalirbydel.no/
https://fmezen.no/
https://fmezen.no/ydalir-elverum/
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Strategies 

Goals/ambition Positive Energy Ἠ   Zero-emission χ    Energy neutral Ἠ   Energy efficient Ἠ    

Carbon-free δ    Climate neutral Ἠ 

Sustainable neighbourhood Ἠ   Social aspects/affordability ἦ 

Other: The goal of the project is to plan and develop a major neighbourhood development in a new 
way, and to reduce the mobile and stationary energy demand and greenhouse gas emissions. 
Project goals will be achieved through the implementation of measures associated with five 
thematic areas: 

¶ A planning and design process that transfers the methodology of «Integrated (Energy) 
Design» from building to neighbourhood level. The masterplan for Ydalir is developed in 
cooperation with the involved stakeholders. 

¶ Minimising the demand for energy within the building stock and basing energy production 
on local sources (such as solar, groundwater, biofuels, district heating). Energy storage in 
batteries or within the bedrock is a possibility (not yet decided). 

¶ The building materials should have a long lifespan, include recirculated materials, and have 
a low carbon footprint. The preferred building materials are locally sourced wood or 
recycled materials. In general, the amount of building materials should be reduced and 
optimized. 

¶ The traffic infrastructure should enable and encourage residents to use public transport or 
individual transport by foot or bicycle. Investment in good public transport with four bus 
departures per hour, good walking and cycling paths, and a restricted car policy, with 
communal parking spaces some distance from the houses, making transport alternatives 
with low emissions more attractive. 

¶ The planning of a public space which supports an emission-friendly lifestyle 
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Indicators/expected 

impact 

ZEN KPIs (https://fmezen.no/wp-content/uploads/2018/11/ZEN-Report-no-7-Bilingual.pdf ) 

 

Overall strategies 

of city/municipality 

connected with the 

project 

n/a 

 

Which factors have 

been included in 

implementation 

strategies? 

Local (renewable) resources Ἠ   Regional energy system Ἠ   Mobility  Ἠ   Buildings Ἠ    

Materials Ἠ   Refurbishment ἦ   Sustainable production ἦ   Sustainable consumption ἦ 

(Local) Governance Ἠ   Legal framework Ἠ   Business models Ἠ   

Innovative 

stakeholder 

involvement 

strategies 

The stakeholders involved are the project owner Elverum Tomteselskap, a semi-public organisation, 

which aims to enable population growth in Elverum, by developing land for housing and businesses 

at a reasonable price. 80% of the land in Ydalir is owned by this development agency. Two private 

landowners count for the remaining 20% of the area. Other stakeholders involved are Elverum 

municipality, seven local private developers, consultant agencies, a transportation agency 

(Hedmark Trafikk), an energy utility company that will deliver district heating and grid connection 

(EIDSIVA), and the waste management company SØIR IKS. 

Typology of energy 

supply 
n/a 

 

Success factors Challenges/barriers 

Collaborative planning and 

developing process for the 

masterplan of Ydalir 

Based on qualitative interviews with Elverum municipality, the local energy utility 
company and private developer, 6 major challenges and risks have been identified in 
the planning process so far8:  

1. Setting of appropriate system boundaries: The combined heat and power 
(CHP) unit is planned to be installed in the district heating plant a few 
kilometers away from the area, due to practical and economic reasons.  

2. 2. Planning of an energy system based on several energy sources (solar, 
ground heat, district heating based on biofuels) which are combined in an 
appropriate way without being too complicated.  

3. 3. A predictable sequence of construction and timeframe. The timing of the 
development of the construction sites in the coming 10-15 years is important 
as the ongoing construction could influence the attractiveness of the 
neighbourhood.  

4. 4. Demand for housing and political commitment (Risk): The size of the Ydalir 
project covers the estimated demand for housing in Elverum for the coming 
10-15 years. The recent designation of another building zone in the eastern 
part of the city could jeopardize the implementation of the project within the 
contemplated timeframe. 

5. Continuation in process management (Risk): The land development agency 
in Elverum is the project owner and normally their responsibility ends when 
selling the plots. The further management of the process has not yet been 
designated. (Risk)  

6. Disagreement among the private landowners could jeopardize the project 
goals (Risk). 

 

 

                                                           
8 https://fmezen.no/wp-content/uploads/2019/01/ZEN-Report-no-10.pdf 

https://fmezen.no/wp-content/uploads/2018/11/ZEN-Report-no-7-Bilingual.pdf
https://fmezen.no/wp-content/uploads/2019/01/ZEN-Report-no-10.pdf
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9 Évora, Portugal - POCITYF 
 

General information 

City Évora, Portugal 

Project name POCITYF ς A Positive Energy City Transformation Framework 

Project status planned ἦ   implementation phase Ἠ   realized ἦ   in operation 

Notes: Solutions are being fully characterised in terms of requirements. Implementation plans 
(monitoring and citizen-engagement-related) are being defined 

Project start ς end 2019 - 2024 

Contact José Miguel Costa, EDP 

Project website https://pocityf.eu 

Size of project area Ha: 6.11, divided in three Positive Energy Districts 

Building structure Newly built ἦ   Existing neighbourhood ἦ   Mixed Ἠ 

Notes: Évora demonstration activities will include newly built, retrofitted and old buildings 

Land use - Residential: 13.6%.  
- Office: 27.6%.  
- Commercial: 6.3%.. 
- Other 1: 27.9%. Historical municipal 

buildings, including: market, venue, theatre, 
two schools and Évora town hall 

- Other 2: 24.6%. College campus 
 

Financing - Private: 64.6%.  
- Public: 13.5%.  
- Research funding: 21.9% 

 

Overview description of the project 

POCITYF is a smart city-oriented project, whose major goal is to deliver a set of Positive Energy Blocks ς a limited 
geographic area whose average local renewable generation is greater than its consumption ς in the Lighthouse 
cities of Evora (PT) and AlkmaŀǊ όb[ύ ŀƴŘ ǘƘŜƛǊ CŜƭƭƻǿ ŎƛǘƛŜǎ DǊŀƴŀŘŀ ό9{ύΣ .ŀǊƛ όɹʆύΣ /ŜƭƧŜ ό{LύΣ ¦ƧǇŜǎǘ όI¦ύΣ 
Ioannina (GR) and Hvidovre (DK). With the creation of Positive Energy Blocks and Districts, POCITYF aims to 
ǘǊŀƴǎŦƻǊƳ ǘƘƻǎŜ ŎƛǘƛŜǎΩ ƳƛȄŜŘ-urban environments, with a strong emphasis on cultural and historical protected 
areas, into cheaper, healthier, more accessible and reliable spaces for their citizens. In one word, to improve, 
in a sustainable and citizen-driven manner, the wellbeing in the 8 mentioned cities. To achieve the previously 
mentioned objectives, POCITYF will deploy a total of 10 integrated solutions, comprising 73 individual 
innovative elements (technologies, tools, methods), rooted under existing City Information Platforms. The 
project will be carried out along 4 Energy Transition Tracks (ETT), namely: ETT#1: tackling the transformation 
of existing and new building stock into energy positive; ETT#2: focusing on the application of grid flexibility 
strategies and storage systems, supported by DSM platforms for optimizing energy flows to maximize self-
consumption and reduce grid stress; ETT#3: addressing the integration of e-Mobility to promote the 
decarbonisation of the mobility sector and alleviate inner-city traffic; ETT#4: as an enabling layer of the above 

13%

28%

6%
28%

25%

;vora, POCITYF

Residential

Office

Commercial

Historical municipal buildings

College campus

https://pocityf.eu/
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transition tracks, this intends to offer inclusive and holistic services for interdisciplinary citizen engagement and 
ŎƻŎǊŜŀǘƛƻƴ ǎǘǊŀǘŜƎƛŜǎ ǿƛǘƘ ǘƘŜ Ŏƛǘȅ ǎǘŀƪŜƘƻƭŘŜǊǎ ŀƴŘ ƛƴŘǳǎǘǊȅΣ ǘƻǿŀǊŘǎ ǘƘŜ ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ ŜŀŎƘ ŎƛǘȅΩǎ ƻǿƴ ōƻƭŘ 
city-vision up to 2050. 

 

Strategies 

Goals/ambition Positive Energy  χ  Zero-emission δ    Energy neutral δ     Energy efficient χ    

Carbon-free δ    Climate neutral δ  Sustainable neighbourhood χ    Social aspects/affordability χ  

Other Ἠ: POCITYF foremost goal, concerning Évora demonstration activities, is to endow the city 

(a UNESCO World Heritage site) with tools that enable their citizens to be more sustainable, while 
respecting regulatory frameworks. 

Indicators/expected 

impact 

- Environmental 
- Societal 
- Economic 
- Regulatory 

Overall strategies 

of city/municipality 

connected with the 

project 

- Smart City Strategies 
- Urban Renewal Strategies 
- Energy Masterplanning 
- Other: Évora intends to capitalise on POCITYF results by building a suitable regulatory 

framework that will enable their citizens to deploy sustainable solutions 

Which factors have 
been included in 
implementation 
strategies? 

Local (renewable) resources Ἠ   Regional energy system Ἠ   Mobility  Ἠ   Buildings Ἠ    

Materials ἦ   Refurbishment ἦ   Sustainable production ἦ   Sustainable consumption Ἠ 

(Local) Governance ἦ   Legal framework Ἠ   Business models Ἠ   

Innovative 
stakeholder 
involvement 
strategies 

- Citizens,  
- Business 
- Research 

Typology of energy 
supply 

- Photovoltaic 

Notes: Évora demonstrators will make use of already installed residential storage systems and water 
heaters. Within the course of the project, around 10 2nd life residential storage systems will be 
installed in households with PV systems. 

 

Success factors Challenges/barriers 

1) Demonstrate solutions at building and district level that 
enable the increase of energy self-consumption, energy 
savings and high share of locally produced renewable 
energy ς leading to energy positive districts, located in 
mixed use urban districts, including cultural heritage sites; 
 
 2) Demonstrate a P2P transactive platform that will enable 
ƘƛǎǘƻǊƛŎŀƭ ǎƛǘŜǎΩ ŎƛǘƛȊŜƴǎ ǘƻ ōǳƛƭŘ ǳǇ ŀ ǾƛǊǘǳŀƭ ŜƴŜǊƎȅ ǿŀƭƭŜǘΣ 
amongst other use cases;  
 
3) Demonstrate the integration of electro-mobility solutions 
as an enabler to grid flexibility;  

1) Restrictions in installing PV roofs and/or facades in old 
and historical protected areas;  
 
2) Prohibited to have PVsystem with more capacity than the 
contracted power (only if owner gets a license to be mini-
generator ς long and complex process);  
 
3) Constraints related to GDPR ς data sharing and privacy 
issues that can circumvent thecreation of knowledge on top 
ƻŦ ŀǾŀƛƭŀōƭŜ Ŏƛǘȅ ŀƴŘ ŎƛǘƛȊŜƴǎΩ ŘŀǘŀΤ  
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4) Demonstrate the integration of the latest generation of 
ICT solutions within existing city platforms over open and 
standardized interfaces for the development of new 
innovative services from partners within the consortia and 
outside it, via the planned Open Innovation Calls;  
 
5) Demonstrate active citizen engagement services and 
solutions providing an open innovation ecosystem for 
citizens to participate in co-creation, decision making, 
planning and problem solving; 
 
6) Design bankable business models and robust investment 
concepts that consider the whole PED lifecycle, and test 
them to reduce technical and financial risks for investors;  
 
7) Strengthening the links and cooperative innovation with 
other SCC Projects in a large number of Member States with 
a wide coverage of cities;  
 
8) Measure, validate and evaluate the demonstration 
results after a 2-year large-scale demonstration at district 
level;  
 
9) Demonstrate solutions that facilitate the energy 
transition of historical and cultural heritage city areas;  
 
10) Identify related regulatory barriers, legal aspects and 
data security/protection and propose practical 
recommendations on how to overcome them. 

4) Industrial buildings want to increase consumption, since 
ƛǘΩǎ ƴƻǊƳŀƭƭȅ ŎƻǳǇƭŜŘ ǿƛǘƘ ŜŎƻƴƻƳƛŎ ƎǊƻǿǘƘΤ  
 
5) Retrofit old buildings that cannot be significantly 
changed, aesthetically speaking;  
 
6) Lack of market framework and rules for commercial, 
residential and SMEs to participatewithin the ancillary 
services market and local P2P trading;  
 
7) Absence of a broker figure to aggregate individual 
ŎƻƴǎǳƳŜǊǎΩ ŦƭŜȄƛōƛƭƛǘȅ ŀƴŘ ōǳƛƭŘ ǳǇ ŀ ŦƭŜȄƛōƛƭƛǘȅ-based 
product;  
 
8) Engage citizens in the co-creation, co-development and 
co-implementation process;  
 
фύ /ƛǊŎǳƳǾŜƴǘ ƘƻƴŜȅƳƻƻƴ ǇŜǊƛƻŘ ƻŦ ŎƛǘƛȊŜƴǎΩ ǿƘŜƴ using 
customized tools to monitor, control its energy 
consumption and generation (find behavioural-based 
mechanisms that are effective and long-lasting).  
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10 Graz, Austria - City District Development Graz-Reininghaus 
 

General information 

City Graz, Austria 

Project name City District Development Graz-Reininghaus 

Project status planned ἦ   implementation phase Ἠ   realized ἦ   in operation 

Project start ς end 01.10.2012 (Innovation- and Research Project / ECR Energy City Reininghaus 

31.12.2014 (Innovation- and Research Project) 

Completion of the whole city district 2025 

Contact Bernd Schrunner, City of Graz 

Project website http://www.smartcitygraz.at/projekte-ebene-03_graz-reininghaus/ 

https://xn--reininghausgrnde-vzb.at/ 

Size of project area Ha: 100 

Building structure Newly built Ἠ   Existing neighbourhood ἦ   Mixed Ἠ 

Notes: mixed used city district 

Land use - Residential: 70%. Housing for all generations 
- Office: 10%. Offices for companies and research 

institutes 
- Commercial: 10%. Super Market, Shopes, etc. 
- Social: 5%. Reininghaus School Campus 
- Cultural: 5%. Culture Center Reininghaus 

(Tennenmälzerei) 

Financing - Private: ca. 80%. Financing of residential buildings, partial financing of public 
spaces 

- Public: 20%. Financing of the Energy- and Mobility - Infrastructure, financing of 
public space (streets, squares, parks) School Campus  

 

Overview description of the project 

On the basis of the solidarity between the City Planning Department 
(Stadtbaudirektion) of the City of Graz, the Graz University of Technology and the 
Federal State of Styria, the processing of the flagship project has been conceived. 
Main project-issue was the scientific work and the demonstration of the vision of 
the energy self-sufficient, CO2- neutral city-district Graz-Reininghaus. With the 
Framework-Plan ECR an awareness-raising process towards energy-efficient and 
sustainable city-development was stimulated.  

Contents and goals of the project 

The Framework Plan Energy for the Energy City Graz-Reininghaus provided: 
¶ conception of an energy-self-sufficient city district Graz-Reininghaus 
¶ initiation and supervision of the development-process for the energy-

optimized and sustainable city district Graz-Reininghaus 

70%

10%

10%
5%5%

Graz, City District

Residential Office Commercial Social Cultural

http://www.smartcitygraz.at/projekte-ebene-03_graz-reininghaus/
https://reininghausgründe.at/
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¶ development of energetically specific values as statutory basis in private-legal contracts between the 
City of Graz and future investors 

¶ concepts for the integration of the energetically specific values in suitable manner in local plans/ 
regulations (City Development Concept STEK Graz, City-District-Development-Concept Graz-
Reininghaus and Development Plans for the 20 city-quarters) 

¶ drawing-up of recommendations for future energy-optimized city developments in Graz and Styria and 
¶ foundation of a knowledge base for future energy-optimized City- developments in the Federal State 

of Styria. 

Pilot Project +ERS - Plus Energy Network Reininghaus Süd 

The multifunctional neighbourhood "+ERS - Plus Energy Network Reininghaus Süd" was realized within the 
urban planning area of Graz-Reininghaus. The project aim was to optimize the energy concept of the single 
buildings as well as of the building cluster in order to achieve a plus-energy standard within the residential 
neighbourhood.  

The project ERS demonstrated, that energy networks in the building sector are an important contribution to 
reach energetic and climate change policy targets. Enlarging the energetic system borders from single buildings 
to multifunctional building assemblies opens new possibilities for the increase of energy efficiency in the 
building sector. The project ERS showed, that besides technological challenges for design and operation of 
energetic building assemblies, especially on organizational and legal level a lot of opened question are 
remaining. The development of innovative business models and legal conditions will support landlords, 
property developers, planers and municipalities implement energy networks in the future. 

 

Strategies 

Goals/ambition Positive Energy  χ  Zero-emission χ    Energy neutral χ     Energy efficient χ    

Carbon-free δ    Climate neutral χ  

Sustainable neighbourhood χ    Social aspects/affordability δ 

Indicators/expected 

impact 

- Environmental 
- Societal 
- Social 
- Services 
- Economic 
- Spatial 
- Regulatory 

First smart city District in Graz and Austria 

Overall strategies 

of city/municipality 

connected with the 

project 

- Smart City Strategies 
- Urban Renewal Strategies 
- Energy Masterplanning 

Which factors have 
been included in 
implementation 
strategies? 

Local (renewable) resources Ἠ   Regional energy system Ἠ   Mobility  Ἠ   Buildings Ἠ    

Materials Ἠ   Refurbishment ἦ   Sustainable production ἦ   Sustainable consumption ἦ 

(Local) Governance Ἠ   Legal framework Ἠ   Business models Ἠ   

Innovative 
stakeholder 
involvement 
strategies 

- Citizens,  
- Investors/real estate 
- Business 
- Research 
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Typology of energy 
supply 

- Geothermal energy 
- District heating/local heating 
- Heat pump system 
- Industrial waste heat 
- Photovoltaic 

 

Success factors Challenges/barriers 

- Conception of the self-sufficient energy supply of the 
district Graz-Reininghaus 

- Initiation and support of the development process for 
the energy-optimised sustainable district Graz-
Reininghaus 

- Development of energetic target values to be anchored 
in private-law contracts between the City of Graz and 
future investors, supported by incentive systems such 
as bonus cubatures / increased building densities upon 
implementation.Realization of the pilot project Pilot 
Project +ERS - Plus Energy Network Reininghaus Süd 

- At the beginning of the project, limited knowledge for 
the initiation and development of smart city districts 

- Complexity of a transdisciplinary urban development 
process 

- Social barriers 
- barriers in the national building regulatory frameworks 
- Long-term nature of an urban development process 
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11 Groningen, The Netherlands - MAKING CITY 
 

General information 

City Groningen, The Netherlands 

Project name MAKING City 

Project status planned ἦ   implementation phase Ἠ   realized ἦ   in operation 

Project start ς end Start December 1st 2018. Ends December 1st 2023 

Contact Groningen municipality: 

Jasper Tonen, Anna Tahaparij 

Project website http://makingcity.eu/ (not yet completed) 

Size of project area The buildings in the district that participate in the project are: 

District North:  

- Energy Academy Europe Building (9.636 m2) 
- Nijestee Highrise 1 (3,748 m2) 
- Nijestee Highrise 2 (3,748 m2) 
- 3 Terraced houses (combined: 400 m2) ς The implementation is in cooperation with 

the local citizens initiative Paddepoel Energiek and Grunneger Power. 

District South: 

- Mediacentrale (14,400 m2) 
- Powerhouse (7,800 m2) 

Sportscomplex (5,315 m2) 

Building structure Newly built ἦ   Existing neighbourhood ἦ   Mixed Ἠ 

Land use n/a 

Financing The actions that will be implemented depend on the owner of the building. In this project both 
public and private money is invested, combined with EU subsidies.  

 

Overview description of the project 

Coordinated by the CARTIF Foundation, MAKING-CITY is a 60-month Horizon 2020 project launched in December 2018. It 
focuses on addressing and demonstrating the urban energy system transformation towards smart and low-carbon cities, 
following the Positive Energy District (PED) concept. 

Today, cities have an essential role to play in tackle climate change by significantly reducing their carbon emissions. The 
PED operational models developed in MAKING-/L¢¸ όǘŜǎǘŜŘ ƛƴ ǘƘŜ ǘǿƻ ά[ƛƎƘǘƘƻǳǎŜ ŎƛǘƛŜǎέ DǊƻƴƛƴƎŜƴ ŀƴŘ hǳƭǳ ŀƴŘ 
ǊŜǇƭƛŎŀǘŜŘ ǘƘŜƴ ƛƴ с άCƻƭƭƻǿŜǊ ŎƛǘƛŜǎέύΣ ǿƛƭƭ ƘŜƭǇ 9ǳǊƻǇŜŀƴ ŀƴŘ ƻǘƘŜǊ ŎƛǘƛŜǎ ŀǊƻǳƴŘ ǘƘŜ ǿƻǊƭŘ ŀŘƻǇǘ ŀ ƭƻƴƎ-term City Vision 
2050 for energy transition and sustainable urbanisation whilst turning citizens into actors of this transformation.  

As MAKING-CITY is an Innovation Action (IA), technologies selected to be implemented are mature or even into the market. 
Moreover, the PED concept appears as a step beyond the current European building regulations by bringing major 
structural, societal, economical and technological changes in the cities. 

In the lighthouse City of Groningen the district energy approach will be tested. The methodology is replicable for all sorts 
of districts. In two districts, that vary a lot in types of buildings, occupation, social status etc., several buildings have been 
selected that (combined) should become energy positive at the end of the project. Various innovative technical solutions 
will be implemented and the effectiveness will be tested. 

 

http://makingcity.eu/
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Strategies 

Goals/ambition Positive Energy  χ  Zero-emission χ    Energy neutral δ    Energy efficient δ     

Carbon-free δ    Climate neutral δ  

Sustainable neighbourhood χ    Social aspects/affordability δ 

Other: Project is part of DǊƻƴƛƴƎŜƴΩǎ District energy approach 

Indicators/expected 

impact 

¶ CO2 neutral.  

¶ Energy positive on yearly basis and incorporating building related consumption  

¶ Other KPIs are yet to be formulated, but will include the ones mentioned 

Overall strategies 

of city/municipality 

connected with the 

project 

¶ Energy Masterplan: Groningen energyneutral in 2035. 

¶ The NEXT City. City Vision for the midterm. 

Which factors have 
been included in 
implementation 
strategies? 

Local (renewable) resources Ἠ   Regional energy system ἦ   Mobility  Ἠ   Buildings Ἠ    

Materials ἦ   Refurbishment Ἠ   Sustainable production Ἠ   Sustainable consumption Ἠ 

(Local) Governance Ἠ   Legal framework ἦ   Business models Ἠ   

Innovative 
stakeholder 
involvement 
strategies 

A consortium of 10 partners is working on this project: 

¶ TNO, Applied scientific research institute 

¶ Grunneger Power, Community owned energy cooperative 

¶ New Energy Coalition, regional development and cluster organization 

¶ Waarborg vastgoed, Real estate investor 

¶ Nijestee, Housing corporation 

¶ CGI, business consulting, system intergration and managed services 

¶ Sustainable Buildings, young award-winning high-tech software company 

¶ University of Groningen, faculty of spatial sciences 

¶ Hanze University of Applied Sciences, technical and social developments 

¶ Warmtestad BV, local heatgrid owner 

All relevant stakeholders (citizens, industry, investors/real estate, business, research) are involved. 

Typology of energy 
supply 

PV, PVT, BIPV, PV on water, Solaroad, Waste digestion, Geothermal or Waste heat (from a data 
hotel), Geothermal heatpumps, District heating 

 

Success factors Challenges/barriers 

This cannot be said yet, since the project has just started. ¶ Realising an actual PED in practise.  

¶ Overcoming legal and law related barriers, for 
instance the Dutch energy law. 

¶ Financial hurdles. The innovation actions have not yet 
been proven to be effective, so it is difficult to get 
funding.  

¶ Realising replication and scaling up the plans. 

¶ Make citizens problem owners as well and make them 
see the benefits instead of only looking at the direct 
costs. 
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12 YŀŘƤƪǀȅ (Istanbul), Turkey - MAKING CITY 
 

General information 

City Istanbul-YŀŘƤƪǀȅΣ ¢ǳǊƪŜȅ 

Project name Making City ς Follower City YŀŘƤƪǀȅ 

Project status planned δ    implementation phase χ    realized δ    in operation 

Project start ς end 2019 ς 2024 

Contact Ömer Akyürek 

Project website https://smartcities-infosystem.eu/sites-projects/projects/making-city  

Size of project area n/a 

Building structure Newly built ἦ   Existing neighbourhood ἦ   Mixed Ἠ 

Land use TBD 

Financing The project is a funded project under H2020 

 

Overview description of the project 

YŀŘƤƪǀȅ ƛǎ ƻƴŜ ƻŦ ǘƘŜ ŦƻƭƭƻǿŜǊ ŎƛǘƛŜǎ ƛƴ ǘƘŜ 9¦ Iнлнл ŦǳƴŘŜŘ ǇǊƻƧŜŎǘ a!YLbD-CITY. MAKING-CITY is a large-scale 
demonstration project aiming at the development of new integrated strategies to address the urban energy system 
transformation towards low carbon cities, with the positive energy district (PED) approach as the core of the urban energy 
transition pathway. The project will be intensively focused on achieving evidences about the actual potential of the PED 
concept, as foundation of a highly efficient and sustainable route to progress beyond the current urban transformation 
roadmaps. Although in principle a PED approach seems a solid and ambitious strategy, this should be complemented with 
long term urban planning to ensure upscaling and fostering higher impacts. Currently city energy plans are starting to be 
designed with a 2030 horizon, according to the standard city commitments, as for instance those reflected in the SECAPs 
and other more specific city plans. Project will address methodologies to support cities in their long term urban planning 
towards an adequate energy transition, paving the way of the planning, implementation and up-scaling process. Cities of 
Groningen (Netherlands) and Oulu (Finland) will act as lighthouses. These cities are currently working intensively in 
ambitious transformation planning whose approaches fit perfectly with the project objectives. Both have committed to 
deploy a demonstration of at least one positive energy district. León (Spain), Bassano del Grappa (Italy), Kadiköy (Turkey), 
Poprad (Slovakia), Vidin (Bulgaria) and Lublin (Poland) will be the follower cities.  

¦ƴŘŜǊ ǘƘƛǎ ǇǊƻƧŜŎǘΣ YŀŘƤƪǀȅ Ƙŀǎ ŎƻƳƳƛǘed to develop a solid execution project of Positive Energy District and foster high 
level of replication of the solutions demonstrated in Groningen and Oulu. 

 

Strategies 

Goals/ambition Positive Energy Ἠ   Zero-emission ἦ   Energy neutral ἦ   Energy efficient ἦ    

Carbon-free ἦ   Climate neutral ἦ 

Sustainable neighbourhood ἦ   Social aspects/affordability ἦ 

Indicators/expected 

impact 

The project is expected to have a wide range of impacts covering;  

-  environmental 

- social 

- economic  

- regulatory. 

https://smartcities-infosystem.eu/sites-projects/projects/making-city
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Overall strategies 

of city/municipality 

connected with the 

project 

YŀŘƤƪǀȅ aǳƴƛŎƛǇŀƭƛǘȅ ƛǎ ŘƛǊŜŎǘƭȅ ŀ partner to the project activity as the follower city. 

Which factors have 
been included in 
implementation 
strategies? 

Local (renewable) resources Ἠ   Regional energy system Ἠ   Mobility ἦ   Buildings Ἠ    

Materials ἦ   Refurbishment Ἠ   Sustainable production Ἠ   Sustainable consumption Ἠ 

(Local) Governance Ἠ   Legal framework Ἠ   Business models Ἠ   

Innovative 
stakeholder 
involvement 
strategies 

Tƻ ƳŀȄƛƳƛǎŜ ŎƛǘƛȊŜƴǎΩ awareness and to empower citizens in this city transformation process, 
ŎƛǘƛȊŜƴǎΩ ŜƴƎŀƎŜƳŜƴǘ ǎǘǊŀǘŜƎȅ will be defined to turn citizens into active actors of the city energy 
transition. Following a user-centric approach, this model will also include the co-creation and co-
design of smart city services towards energy transition with citizens via social networking 
(Facebook, LinkedIn, Twitter, youtube), city apps, public consultations and participative 
workshops (social media strategy). The co-creation processes will be linked with events with high 
interest to attract participation. 

Typology of energy 
supply 

Although the discussions are ongoing, the typology will potentially involve solar thermal, solar PV, 
ǿƛƴŘΣ ƭƻŎŀƭ ƘŜŀǘƛƴƎ ŀƴŘ ƘŜŀǘ ǇǳƳǇ ǘŜŎƘƴƻƭƻƎƛŜǎ ŦƻǊ YŀŘƤƪǀȅΦ  

 

Success factors Challenges/barriers 

This will be worked in detail throughout the project. This will be worked in detail throughout the project. 
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13 Limerick, Ireland - +CityxChange 
 

General information 

City Limerick, Ireland 

Project name +CityxChange 

Project status planned δ    under construction/implementation χ    realized δ    in operation ἦ 

Project start ς end 01/11/2018 ς 30/10/2023 

Contact Terence Connolly 

Project website https://cityxchange.eu/  

Size of project area 1.5 hectares (serviceable floor area) 

Building structure Newly built ἦ   Existing neighbourhood Ἠ   Mixed ἦ 

Land use  ¶ Residential: 1,927 m2 

¶ Office: 1,1026 m2 

¶ Social: 1,585 m2 

¶ Commercial: 1,686 m2 

 

Financing 

 

¶ Retrofit Public-private: Living City Tax Incentive: The LCCC Urban and Village Renewal 
Department administers and actively promotes the Living City Initiative (LCI), a tax incentive 
scheme for Special Regeneration Areas (SRA) in Limerick City Centre. The scheme is designed 
to bring life back into the heart of cities by offering tax relief for qualifying expenditure incurred 
on the refurbishment or conversion of certain buildings where conditions are met. 

¶ Retrofit Public: Structures at Risk Fund and the Built Heritage Investment Scheme: The LCCC 
Built Heritage and Conservation Department distributes funds for urgent works necessary to 
safeguard Protected Structures, Proposed Protected Structures, and Structures within 
Architectural Conservation Areas. 

¶ Retrofit Public-private: Public Interest Development Support: Working closely with the 
Dereliction and Vacancy Team, the Property Development Support Team actively addresses 
vacancy and dereliction in LCCC with the aim of establishing the structures for an intensive 
engagement process with property owners to encourage and enable reuse, redevelopment and 
refurbishment of vacant and derelict properties, in a targeted place based manner. 

¶ Retrofit Research:  Living Georgian Limerick (LGL) Residential Development Template Pilot 
Project (Smart Aging Homes Project): LCCC are developing prototypes for enabling occupancy 
in the Georgian Terraced Houses and testing these against development equations and 
emerging residential cooperatives such as Smart Aging Homes etc. The team enables active 
discussions with owners of properties in the Georgian area of the City and with potential 
development partners in the Irish Smart Aging Exchange (ISAX). A submission has been made 
under Pillar 5 of the ReBuilding Ireland programme of the Department of Housing, Planning and 
Environment to facilitate the pilot project. 

¶ Retrofit Public-private: Living Georgian Limerick (LGL) Demonstration Projects: Five pilot 
demonstrator typologies have been identified to represent the diverse development market 
for historic Georgian properties. Property owners have been approached to act as champions 
for revitalization of the historic Georgian Core properties. The aim is to publicize and assist like-
minded property owners, investors, tenants and residents in revitalizing the historic centre. 

¶ Retrofit Research: Urban Prototypes- Living Georgian Limerick Liveability Solutions: This Project 
will see the launch of an open challenge to urban innovators and entrepreneurs to address 
issues around renovation and renewal of the Georgian building stock in Limerick as well as the 
shared public spaces in these areas.  

https://cityxchange.eu/
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Overview description of the project 

+CityxChange is a ǎƳŀǊǘ Ŏƛǘȅ ǇǊƻƧŜŎǘΣ ǘƘŀǘ Ƙŀǎ ōŜŜƴ ƎǊŀƴǘŜŘ ŦǳƴŘƛƴƎ ŦǊƻƳ ǘƘŜ 9ǳǊƻǇŜŀƴ ¦ƴƛƻƴΩǎ IƻǊƛȊƻƴ нлнл ǊŜǎŜŀǊŎƘ ŀƴŘ 
ƛƴƴƻǾŀǘƛƻƴ ǇǊƻƎǊŀƳƳŜ ƛƴ ǘƘŜ Ŏŀƭƭ ŦƻǊ ǘƘŜ ǘƻǇƛŎ Ψ{ƳŀǊǘ ŎƛǘƛŜǎ ŀƴŘ ŎƻƳƳǳƴƛǘƛŜǎΩΦ ¢ƘŜ bƻǊǿŜƎƛŀƴ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ {ŎƛŜƴŎŜ ŀƴŘ 
Technology (NTNU) is the lead partner together with the Lighthouse Cities Trondheim Kommune and Limerick City and 
County Council. The +CityxChange project is developing a framework with supporting tools to enable a common energy 
market supported by a connected community. This is leading to recommendations for new policy intervention, market 
(de)regulation and business models that will deliver positive energy communities integrating e-Mobility as a Service 
(eMaaS). The project is structured to specifically develop value-added solutions that support replication in other EU cities 
as well as exploitation to commercial markets well beyond the project duration. 

In Limerick City, Limerick City and County Council (LCCC) are leading the implementation and testing of 11 demonstration 
projects under the headings of integrated planning and design, common energy market, and community exchange. These 
projects are taking place in close alignment with the deployment of demo projects in Trondheim. The outcomes this work 
in Limerick and Trondheim will guide the Follower Cities (Alba Iulia, Pisek, Sestao, Smolyan, and Voru) to replicate and 
scale the successful solutions, adapted to their respective local conditions. 

 

Strategies 

Goals/ambition Positive Energy Ἠ   Zero-emission ἦ   Energy neutral ἦ   Energy efficient ἦ    

Carbon-free ἦ   Climate neutral ἦ 

Sustainable neighbourhood Ἠ   Social aspects/affordability ἦ 

Indicators/expected 

impact 

¶ Societal: 1 politically-approved Bold City Visions with guidelines, roadmaps, and action plans 

¶ Social: 38 community participation events/actions organized 

¶ Economic:  new jobs created 

¶ Spatial: 1 innovation labs/playgrounds contributing to the creation of DPEB 

¶ Environmental: 100% increase of total RES 

¶ Environmental: 1.5 Tonnes/year reduction in NOx emissions.                  

¶ Societal/Environmental: 10% modal shift from fossil-fuel vehicles to EMaaS 

¶ Economic/Environmental: 20 new organisations with new sustainable energy approaches 

¶ Social: 20 Positive Energy Champions trained 

¶ Regulatory: 5 changes in regulation 

¶ Environmental: 1188 Tonnes CO2eq per year 

¶ Regulatory: 20 study visits by regulatory authorities 

¶ Economic/Environmental: 13 new DPEB prototypes enabled by a regulatory sandbox.  

¶ Economic/Environmental: 3 new DPEBs realised 

Overall strategies 

of city/municipality 

connected with the 

project 

1. Limerick 2030 Economic and Spatial Plan: http://limerick2030.ie/  
2. Corporate Plan 2015-2019: https://www.limerick.ie/council/services/your-council/corporate-

plan/corporate-plan  
3. {ƳŀǊǘ /ƛǘƛŜǎ {ǘǊŀǘŜƎȅΥ .ǳƛƭŘƛƴƎ LǊŜƭŀƴŘΩǎ CƛǊǎǘ 5ƛƎƛǘŀƭ /ƛǘȅΥ 

https://www.limerick.ie/council/newsroom/news/limerick-become-irelands-first-digital-city  
4. Project Ireland 2040: http://npf.ie/   
5. IǊŜƭŀƴŘΩǎ ¢Ǌŀƴǎƛǘƛƻƴ ǘƻ ŀ [ƻǿ /ŀǊōƻƴ 9ƴŜǊƎȅ CǳǘǳǊŜ нлмр ς 2030: 

https://www.dccae.gov.ie/en-ie/energy/publications/Pages/White-Paper-on-Energy-
Policy.aspx  

Which factors have 
been included in 
implementation 
strategies? 

Local (renewable) resources χ    Regional energy system δ   Mobility  χ    Buildings χ     

Materials χ    Refurbishment χ    Sustainable production χ    Sustainable consumption χ  

(Local) Governance χ    Legal framework χ    Business models Ἠ   

http://limerick2030.ie/
https://www.limerick.ie/council/services/your-council/corporate-plan/corporate-plan
https://www.limerick.ie/council/services/your-council/corporate-plan/corporate-plan
https://www.limerick.ie/council/newsroom/news/limerick-become-irelands-first-digital-city
http://npf.ie/
https://www.dccae.gov.ie/en-ie/energy/publications/Pages/White-Paper-on-Energy-Policy.aspx
https://www.dccae.gov.ie/en-ie/energy/publications/Pages/White-Paper-on-Energy-Policy.aspx
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Innovative 
stakeholder 
involvement 
strategies 

New forms of integrated spatial, social, political, economic, regulatory, legal, and technological 
innovations will deliver citizen observatories, innovation playgrounds, regulatory sandboxes, and 
Bold City Visions to engage civil society, local authorities, industry, and RTOs.  

¶ Citizen Observatory: This is a digital platform for increased citizen understanding, ownership 
and active participation including interactive mapping which will be put in place, enabling a 2-
way dialogue regarding the aims, goals, motivations and ambitions of the communities with 
the urban authorities.  

¶ Innovation Playground: Innovative ideas developed by citizens, entrepreneurs, creatives and 
other organizations will be prototyped and piloted in specially designated Innovation 
Playgrounds. Successful prototypes will enter in a third stage via crowdfunding campaigns that 
will not only be used as funding mechanism but also as market validation tool and user 
feedback process. 

¶ Regulatory Sandbox: Examples of solutions that are to be trialled are peer-to-peer trading, 
integrated energy system optimisation/balancing between electricity, thermal, and liquid fuels, 
EV integration, demand response/flexibility and new markets for delivery of consumer-driven 
decentralised energy systems. 

¶ Bold City Vision: This cross-cutting approach will ensure that the +CityxChange solutions will 
lead to PEB/Ds and will enable the follower cities to provide input and to receive support for 
their implementation plans. In order to develop this roadmap, a review of the existing city, 
regional and national strategies and the vision statements and goals under different thematic 
headings will be carried out. Where possible, these will be aligned with the 2030 Sustainable 
Development Goals. 

Typology of energy 
supply 

¶ Retrofit: Improve the building envelope: ensure an air tightness level of <3m3/m2/hr @50 Pa, 
wall UValue of 0.26W/m2K, roof U-Value of 0.18W/m2K and glazing U-Value of 0.85W/m2K 

¶ Retrofit: Add advanced ventilation: for example, Mechanical Heat Recovery or Demand 
Controlled Ventilation solutions 

¶ Heat Pump System: Replace Fossil Fuels: for example, install an air to air heat pump to replace 
gas or oil boilers. 

¶ Solar thermal: Incorporate building integrated renewables: for example, solar thermal to 
produce Domestic Hot Water supply and/or PV to provide electricity to the building.  

¶ Energy Management: Install Building Energy or Home Management System: install a simple 
Building Energy Management System (BEMS) or a Home Management System (HMS), which 
will interact with the community grid trading and control system and enable energy trading and 
interaction with the community grid. 

¶ Vehicle to Building: The Gardens International building will be used to demonstrate the eMaaS 
solution incorporating Vehicle to Building charge. 

 

Success factors Challenges/barriers 

We will deem the first year of the project a success if the 

following 3 targets are achieved: 

1. All planning permits are in place and the project is 
starting to run. From October 2019 we expect 
installations to commence. We will have a full 
understanding of the energy consumption of the city.  

2. We will have community support, and community 
interest in the project.  

3. We will have a good understanding of the Financial 
models necessary for the project, and a roadmap to 
implement them. 

¶ The Regulatory Dispensation/adaptation/licenses for 
the demos will need to be secured for the project to be 
a success.  

¶ Local energy generation will need to be sufficient to 
take the block from negative to positive. We may 
require a greater variety of energy generation 
techniques, or to expand the energy generation 
environs.  

¶ There are number of challenges for building owners to 
find a good enough business model to invest in their 
buildings. The Financial challenge will be key to this 
project. 
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14 Lund, Sweden - Lund Northeast 
 

General information 

City Lund (Sweden) 

Project name Lund Northeast 

Project status planned ἦ   Implementation stage Ἠ   realized ἦ   n/a ἦ 

Project start ς end 2009-2049 

Contact  Eva Dalman, Project Manager 

Project website www.lund.se/brunnshog 

Size of project area  Ha: 225 

Building structure Newly built Ἠ   Existing neighbourhood ἦ   Mixed ἦ 

Land use (%) 

 

¶ Residential: 40% 

¶ Office: 30% 

¶ Industry: 10% 

¶ Commercial: 10% 

¶ Social: 10% 

Financing ¶ Private: 90% 

¶ Public: 10% 

 

Overview description of the project 

The site Brunnshög is located in the north-eastern part of Lund ςone of {ǿŜŘŜƴΩǎ ƻƭŘŜǎǘ ǳƴƛǾŜǊǎƛǘȅ ŎƛǘƛŜǎΦ [ǳƴŘ ƛǎ ǇŀǊǘ ƻŦ ǘƘŜ 

expansive region of Greater Copenhagen, with Malmö and the Danish capital within close proximity. Brunnshög shall 

provide a flourish of activities for all different tastes, in the form of parks and courtyards, and passageways and research 

facilities. In Brunnshög, there will be offices and homes in a variety of forms, as well as a diverse range of services, 

recreation, education, pharmacies, shops, gyms, cafés, restaurants and culture. Everything that a local community might 

need ς right on the doorstep. VISION: A world-leading environment for life, innovation and research. This encapsulates the 

vision for Brunnshög. Compared to today, the city of the future will face completely different demands for sustainability. 

Brunnshög realises the ambition of a city that is able to produce more energy than it needs. It is also a place where we can 

continue to cultivate the land, even as the urban landscape expands. Public transport by tram, cycling and walking will 

replace the majority of car journeys, andς together ς we will make the best collective use of resources. Close access to 

recreation: In the area between Brunnshög and the Kungsmarken nature reserve, a completely new park is being built ς 

The park of knowledge. This park will represent a green oasis with plenty of space for the natural environment, recreation 

and exercise. At its centre, Brunnshög will also feature Nobelparken ς an oval-shaped city park where the hard border 

between street and park is removed. A winding, looping path will lead joggers, dog-walkers and casual strollers on a route 

passing between green islands and open fields. Here visitors can enjoy what nature has to offer, together with large, leafy 

areas for playing and exercise. Built around research ESS is a research facility that will become a European centre for the 

study of the in-depth structure and function of materials. The facility is being financed by 17 countries and will open in 

2023. Right next door is the nationally funded MAXIV, where accelerators produce x-rays that are so intense and of such 

high quality that they enable researchers to see what has previously been invisible. Researchers from all around the world 

will be drawn towards the two research facilities. This will give Brunnshög an organic international and multilingual flavour. 

¢ƻ ƳŀƪŜ ƻǇǘƛƳŀƭ ǳǎŜ ƻŦ ǘƘŜ ǎǳǊǇƭǳǎ ƘŜŀǘ ƎŜƴŜǊŀǘŜŘ ōȅ 9{{ ŀƴŘ a!· L±Σ ǘƘŜ ǿƻǊƭŘΩǎ ōƛƎƎŜǎǘ ƭƻǿ-temperature district heating 

system is being built. This energy, which would otherwise have been wasted, will be reused in an innovative and efficient 

way ς Ŧǳƭƭȅ ƛƴ ƭƛƴŜ ǿƛǘƘ .ǊǳƴƴǎƘǀƎΩǎ Ǿƛǎƛƻƴ ƻŦ ǎǳǎǘŀƛƴŀōƭŜ ǳǊōŀƴ development. 



 
 
 

 

51 

 

Strategies 

Goals/ambition Positive Energy Ἠ   Zero-emission ἦ   Energy neutral ἦ   Energy efficient Ἠ    

Carbon-free ἦ   Climate neutral ἦ 

Sustainable neighbourhood Ἠ   Social aspects/affordability ἦ 

Indicators/expected 

impact 

¶ Environmental 

¶ Social 

¶ Services  

Overall strategies of 

city/municipality 

connected with the 

project 

¶ Growing City  

Which factors have 
been included in 
implementation 
strategies? 

Local (renewable) resources Ἠ   Regional energy system Ἠ   Mobility  Ἠ   Buildings Ἠ    

Materials ἦ   Refurbishment ἦ 

Sustainable production Ἠ   Sustainable consumption ἦ 

(Local) Governance ἦ   Legal framework ἦ   Business models Ἠ  

Innovative stakeholder 
involvement strategies 

¶ Citizens 

¶ Industry 

¶ Investor/real estate 

¶ Business 

¶ Research 

Typology of energy 
supply 

¶ Solar Thermal Energy 

¶ Heat pump system 

¶ District heating/local heating 

¶ Industrial waste heat 

¶ Photovoltaic 

Notes: A large scale low temperature district heating network is being established, where heat 
from the research facilities MAX IV and ESS (European Spallation Source) will be recovered. The 
first deliveries of LTDH started in September 2019 and the grid will in title be 6,5 km long. The 
waste heat from the facilities will be more than enough to provide heating to the whole area.  
See COOL-DH project (https://www.cooldh.eu/) 

 

Success factors Challenges/barriers 

¶ The city is landowner and energy supplier and can 
have a strong impact on the built environment and 
the sustainability. 

¶ The project is financed with private money  
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15 MŇgurele, Romania - Laser Valley ς Land of Lights 
 

General information 

City MŇgurele, Romania 

Project name Laser Valley ς Land of Lights (ELI-NP, Magurele) 

Project status planned δ    under construction χ    realized δ    in operation 

Project start ς end  

Contact Cosmin Holeab, Elena Simion 

Project website http://landoflights.ro   

Size of project area 
(hectare) 

Smart technological development centered on the city of MŇgurele  

¶ MŇgurele City: 4.500 ha 

¶ MŇgurele Science Park: 20-60 ha 

¶ MŇgurele Science Village: 5-10 ha  

¶ Urban regeneration (MŇgurele city centre): 60-80 ha  

Building structure Newly built ἦ   Existing neighbourhood ἦ   Mixed Ἠ 

Land use  

 

Mix of 

¶ housing, 

¶ office space/business,  

¶ schools, university/science, 

¶ cultural facilities, 

¶ natural facilities (river, forests, Neajlov River delta) 

Financing ¶ Public 

¶ Public-Private 

¶ Research funding 

¶ Green financing 

¶ Other (business angels) 

 

Overview description of the project 

Laser Valley - Land of Lights is about capitalising on the uniqueness of the scientific and technological Pan-European 

research infrastructure Extreme Light Infrastructure - Nuclear Physics (ELI-NP), about valorising the scientific, technological 

and talent hub already existing in the city of MŇgurele, Ilfov County, about taking advantage of the geographic location, 

neighbouring the Southern area of Bucharest and close to the Danube River, about creating an economic growth pole as 

a regional science, innovation and entrepreneurship ecosystem, about integrated ŘƛǎǊǳǇǘƛǾŜ ŘŜǾŜƭƻǇƳŜƴǘ όΨƎŀƳŜ 

ŎƘŀƴƎŜǊΩύ ŀƴŘ ŀōƻǳǘ ŀƴ ŀŎŎŜƭŜǊŀǘƻǊ ƻŦ ǘŜǊǊƛǘƻǊƛŀƭ ǘǊŀƴǎŦƻǊƳŀǘƛƻƴΦ 

Lƴ ŜǎǎŜƴŎŜΣ ƛǘ ƛǎ ŀōƻǳǘ ŀƴ ŀŎŎŜƭŜǊŀǘƻǊ ŦƻǊ wƻƳŀƴƛŀΩǎ ŘŜǾŜƭƻǇƳŜƴǘΦ  

Laser Valley - Land of Lights targets an entire territory, covering several counties in Romania with high implications for the 

development, transport and Europeanmobility Axis represented by the Danube, with expectations regarding its 

association as a strategic, flagship project to the EU Strategy for the Danube Region (EUSDR). The years 2018 (the 

ŎŜƴǘŜƴƴƛŀƭ ƻŦ wƻƳŀƴƛŀΩǎ DǊŜŀǘ ¦ƴƛŦƛŎŀǘƛƻƴύ ŀƴŘ нлмф όwƻƳŀƴƛŀƴ 9¦ /ƻǳƴŎƛƭ tǊŜǎƛŘŜƴŎȅύ ŀǊŜ ƻǇǇƻǊǘǳƴƛǘƛŜǎ ŀƴŘ ŎƘŀƭƭŜƴƎŜǎ 

for Laser Valley as well. Due to its uniqueness, size, complexity and potential socio-economic impact, the project is among 

the most challenging in post-1989 Romania - certainly the largest in terms of smart territorial development.  

Considering the recommendations from the Socio-Economic Impact Study on ELI-NP developed by PwC in partnership with 

Aspen Institute Romania and in dialogue with international funding bodies - EIB, EBRD and WB, we concluded that a sound 

substantiation of joint decisions and actions for the development of Laser Valley - Land of Lights requires governance 

http://landoflights.ro/
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mechanism, preferably an open method of coordination. This mechanism should coordinate the development of the 

science, innovation and entrepreneurship ecosystem in Laser Valley - Land of Lights by: 

¶ providing a public-public and public-private dialogue platform; 

¶ providing the necessary institutional framework to prepare the development strategy and the implementation plan; 

¶ substantiating an Integrated Territorial Intervention in MŇgurele, around ELI-NP and the hub of facilities and talents, 
to contribute to the development of a knowledge region; 

¶ coordinating communication and dialogue with the international funding institutions; informing the Government, 
Parliament, local public administration, businesses and citizens on a regular basis. 

Resources: 

¶ Office space, housing, schools, university 

¶ Mix of housing, business, science, cultural facilities and natural facilities (river, forests, Neajlov River delta)  

¶ Environmental target for all development projects (fossil fuel-free by 2030)  

¶ Energy target for all developments  

¶ !ƴ ΨǳƴŘŜǊǎǘƻƻŘΩ ǘŜǊǊƛǘƻǊȅΣ ǊŜŀŘȅ ŦƻǊ ǎƳŀǊǘ ǘŜǊǊƛǘƻǊial development 

¶ A Science village which will attract more than 500,000 students / year, starting with 2020 

¶ A science park with a core of 20 ha; a hub of public research facilities; companies, business incubators and 
accelerators, a cognitive computing and cyber security research pole. 

 

 

Strategies 

Goals/ambition Positive Energy  χ  Zero-emission δ    Energy neutral δ    Energy efficient χ     

Carbon-free ἦ   Climate neutral δ  

Sustainable neighbourhood χ    Social aspects/affordability ἦ    

 

Environmental target for all development projects: fossil fuel-free by 2030 

Indicators/expected 

impact 

Areas of impact: 

¶ Environmental 

¶ Societal 

¶ Social 

¶ Economic 
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¶ Spatial 

¶ Regulatory 
Impact expected: 

¶ More than 12,000 new jobs 

¶ EUR 1.26 billion annual turnover  

¶ EUR 500 million taxes collected to the state budget yearly 

Overall strategies 

of city/municipality 

connected with the 

project 

¶ Smart City Strategies 

¶ Urban Renewal Strategies 

¶ Energy Masterplanning 

¶ Growing City 

¶ Entrepreneurship ecosystem support policies  

Which factors have 
been included in 
implementation 
strategies? 

Local (renewable) resources χ    Regional energy system  χ  Mobility   χ  Buildings χ     

Materials χ    Refurbishment χ    Sustainable production χ    Sustainable consumption χ  

(Local) Governance χ    Legal framework χ    Business models χ    

Innovative 
stakeholder 
involvement 
strategies 

¶ Citizens 

¶ Industry 

¶ Investor/real estate 

¶ Business 

¶ Research 

Typology of energy 
supply 

¶ Geothermal energy 

¶ Solar thermal energy 

¶ District heating/local heating 

 

Success factors Challenges/barriers 

The success of Laser Valley - Land of Lights depends on the 

successful action of the state, as an entrepreneurial state, 

on the public-public partnership (local - central 

administration), on the public- private partnership and on 

the private initiatives, both individually but, especially, 

orchestrated. The public commitment at Government level, 

ǘƘŜ ƭƻŎŀƭ ŀŘƳƛƴƛǎǘǊŀǘƛƻƴ ŎƻƳƳƛǘƳŜƴǘΣ ǘƘŜ ǎǘŀƪŜƘƻƭŘŜǊǎΩ 

involvement and national and international communication 

are also key drivers for concrete results. The need for an 

open governance structure for the development of Laser 

Valley is a major conclusion of 2016. This structure is 

instrumental for the coordination of interventions, for the 

exploitation of the exceptional potential and for delivering 

positive impacts on competitiveness and welfare.  As ELI-NP 

is an example of continuity, ever since 2009, when it was 

assumed by the Government, we strongly believe that Laser 

Valley - Land of Lights already has the necessary dynamics 

to be on the agenda of any Government, at least for the 

next decade. 

Ambitious planning based on existing and planned 

resources. 

Considering the recommendations from the Socio-
Economic Impact Study on ELI-NP developed by PwC in 
partnership with Aspen Institute Romania and in dialogue 
with international funding bodies - EIB, EBRD and WB, we 
concluded that a sound substantiation of joint decisions and 
actions for the development of Laser Valley - Land of Lights 
requires governance mechanism, preferably an open 
method of coordination. This mechanism should coordinate 
the development of the science, innovation and 
entrepreneurship ecosystem in Laser Valley - Land of Lights 
by:  
providing a public-public and public-private dialogue 
platform; 
providing the necessary institutional framework to prepare 
the development strategy and the implementation plan; 
substantiating an Integrated Territorial Intervention in 
MŇgurele, around ELI-NP and the hub of facilities and 
talents, to contribute to the development of a knowledge 
region; 
coordinating communication and dialogue with the 

international funding institutions; informing the 

Government, Parliament, local public administration, 

businesses and citizens on a regular basis. 
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16 Oslo, Norway - Furuset project 
 

General information 

City Oslo, Norway 

Project name Furuset project9 - ZEN Pilot Project 

Project status planned Ἠ   under construction Ἠ   realized ἦ   in operation 

Project start ς end The estimated timeframe for completion is 2030. 

Contact NTNU: 
Arild Gustavsen 
SINTEF Community: 
Judith Thomsen 

Project website https://www.futurebuilt.no/Forbildeprosjekter#!/Forbildeprosjekter/Furuset 

Size of project area 870 000 m2 

Building structure Newly built ἦ   Existing neighbourhood Ἠ   Mixed Ἠ 

Land use Residential: yes 

Office: yes 

Industry: 

Other: Sport facilities (ice skating hall), shopping center, public libary 

Financing Public 

 

Overview description of the project 

The ZEN Research Centre pilot projects serve as innovation hubs where researchers, together with building professionals, 
property developers, municipalities, energy companies, and building owners and users, test new solutions for the 
construction, operation, and use of neighbourhoods in order to reduce the greenhouse gas emissions to zero on a 
neighbourhood scale. In total, the ZEN pilot projects encompass more than 30,000 people, more than 1 million m2 built 
area, and more than 5.5 million m2 land area. 

¢ƘŜ CǳǊǳǎŜǘ ǇǊƻƧŜŎǘ ŀƛƳǎ ǘƻ ŎƻƳōƛƴŜ ǘƘŜ ǇƘȅǎƛŎŀƭ ǳǇƎǊŀŘƛƴƎ ƻŦ ǘƘŜ ƴŜƛƎƘōƻǳǊƘƻƻŘ ŎŜƴǘŜǊ ƻŦ CǳǊǳǎŜǘ ŦǊƻƳ ǘƘŜ мфтлΩǎ ǿƛǘƘ 
high environmental ambitions. The renewal includes the infrastructure taking into consideration energy, waste and water, 
traffic, green landscaping and social issues, the extension of the number of residential units and work places, and the 
development of an attractive urban space.  

Furuset has good transport connections with two metro stations, four bus lines and close proximity to the E6. The local 
center offers a broad range of shopping and service facilities. An ice stadium, a school and kindergarten complement the 
social infrastructure in the neighbourhood. 

The exact number of the planned 1,700 ς 2,300 housing units and 2,000 ς 3,400 workplaces depends on the realization of 
a covered E6 highway. The estimated timeframe for completion is 2030. 

Furuset is a pilot project within the Research Centre on Zero Emission Neighbourhoods in Smart Cities 
(https://fmezen.no/).  

                                                           
9 https://fmezen.no/category/pilot -projects/ 

mailto:Judith
https://www.futurebuilt.no/Forbildeprosjekter#!/Forbildeprosjekter/Furuset
https://fmezen.no/
https://fmezen.no/category/pilot-projects/
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Strategies 

Goals/ambition Positive Energy Ἠ   Zero-emission Ἠ   Energy neutral Ἠ   Energy efficient Ἠ    

Carbon-free δ    Climate neutral Ἠ 

Sustainable neighbourhood Ἠ   Social aspects/affordability Ἠ 

Furuset is a multi-functional local neighbourhood centre in the eastern part of Oslo. The 
refurbishment area incorporates about 3,800 residential units (90% are in apartment blocks) 
and 1,500 workplaces.  
The overall goal ς to develop a climate-friendly and attractive neighbourhood ς incorporates 
several sub-goals such as the creation of attractive urban spaces, strengthening of the green 
infrastructure with blue-green connections, a broad and varied supply of residential units, 
and a well-functioning traffic hub. These goals are facilitated by area regulation adopted in 
2016. In addition, the development of a micro energy system aims to establish a local energy 
system with zero-emissions. In addition to the area regulation, a separate action plan 
describes the planned measures: 

¶ Investment in social infrastructure with the building of the Verdensparken skole 
(World Park School) and the nursing home, Furuset Hagelandsby. 

¶ Creation of a mobility centre and attractive urban spaces in a central location at 
¢ǊȅƎǾŜ [ƛŜΩǎ ǇƭŀŎŜΦ 

¶ Development of a micro energy system: The establishment of a common 
waterborne energy system which utilizes ς among other things ς the surplus heat 
of the local ice stadium. This system will guarantee an environmentally friendly, 
economically feasible and flexible system, that will gradually extend during the 
forth-coming years. 

¶ Climate friendly construction of buildings: Energy consumption in buildings should 
be reduced and optimized by applying a standard Greenhouse Gas (GHG) 
accounting method in the planning and utility phase. The municipality has this focus 
when developing public-owned estates such as schools and nursing homes. 
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Indicators/expected 

impact 

ZEN KPIs (https://fmezen.no/wp-content/uploads/2018/11/ZEN-Report-no-7-Bilingual.pdf ) 

 

Overall strategies of 

city/municipality 

connected with the project 

Urban Renewal Strategies 

 

Which factors have been 
included in 
implementation 
strategies? 

Local (renewable) resources Ἠ   Regional energy system Ἠ   Mobility  Ἠ   Buildings Ἠ    

Materials Ἠ   Refurbishment Ἠ   Sustainable production ἦ   Sustainable consumption ἦ 

(Local) Governance Ἠ   Legal framework Ἠ   Business models Ἠ   

Innovative stakeholder 
involvement strategies 

The main stakeholders involved are the municipality with several departments, the 

administration of the city district Alna and the FutureBuilt Programme from public side. The 

planning department was the leading actor during the planning phase. The climate 

department (Klimaetat) took over in 2016. Several consultant agencies participated in 

different stages of the process. Other stakeholders involved are 12 housing cooperatives, 

private landowners, the transportation agency Ruter and the energy utility company Fortum 

hǎƭƻ ±ŀǊƳŜΦ CǳǊǳǎŜǘ ƭƛŜǎ ǿƛǘƘƛƴ CƻǊǘǳƳ hǎƭƻ ±ŀǊƳŜΩǎ ŎƻƴŎŜǎǎƛƻƴ ŀǊŜŀ ŦƻǊ district heating. 

Typology of energy supply n/a 

 

Success 

factors 

Challenges/barriers 

n/s 
(planning 
phase) 

Based on findings from the PI-SEC project10 report and three additional qualitative interviews with Oslo 
municipality, six major challenges and risks in the planning process so far have been identified11:  
1. Evaluation and consideration of alternative energy system solutions: The design and planning process 
of the local energy system is dominated by a few stakeholders and thereby a limited number of alternatives 
is considered. This is linked to the concession as well as the high public stakeholder presence and lack of 
incentives to include more energy stakeholders. Furthermore, the in-house municipal capacity on energy 
in urban planning is unexplored.  

нΦ /ƻƴŦƭƛŎǘ ōŜǘǿŜŜƴ ǘƘŜ Ǉƭŀƴ ŦƻǊ ŀ ΨƘƛƎƘǿŀȅ ƭƛŘΩ ƻǾŜǊ 9сΥ ¢Ƙƛǎ ǎǘǊǳŎǘǳǊŀƭ ƳŜŀǎǳǊŜ ǿƻǳƭŘ ƳŀƪŜ ǘƘŜ ŀǊŜŀ ƳƻǊŜ 
attractive, quieter, and add more space for buildings. It is desired from the municipality and the residents. 
Due to financial considerations, the National Road Administration has rejected this measure.  

3. Pressure to speed-up construction activities: There is a mismatch between the urgent need for more 
housing in Oslo and the perceived slow process from planning to implementation in Furuset.  

4. Knowledge transfer: The planning and design of the neighbourhood and in particular the micro energy 
system needs a fast and current knowledge transfer. There is a particular need for knowledge within the 
field of legal/juridical questions and the application of an integrated planning approach that connects the 
different technological solutions.  

5. Acceptance of physical measures among the residents (Risk): The construction phase, providing a 
connection between two central roads, as part of the re-modelling of the transportation system was 
delayed due to protests from residents. This emphasises the importance of communication and the 
integration of residents during both the planning and implementation phases. (Challenge/risk)  

6. Low interest from private stakeholders (Risk): Due to the relatively low real-estate prices in the 
neighbourhood, the interest of private stakeholders in the construction of residential and commercial 
buildings is limited. This can jeopardize the estimated construction scope and time frame. The 
development of the sites owned by private landowners is crucial for the establishment of a comprehensive 
energy system.  

  

                                                           
10 https://www.ntnu.edu/smartcities/pi-sec 
11 https://fmezen.no/wp-content/uploads/2019/01/ZEN-Report-no-10.pdf 

https://fmezen.no/wp-content/uploads/2018/11/ZEN-Report-no-7-Bilingual.pdf
https://www.ntnu.edu/smartcities/pi-sec
https://fmezen.no/wp-content/uploads/2019/01/ZEN-Report-no-10.pdf
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17 Oulu, Finland - MAKING CITY 
 

General information 

City Oulu 

Project name Making-City 

Project status planned ἦ   implementation phase Ἠ   realized ἦ   in operation ἦ 

Project start ς end 12/2018 ς 11/2023 

Contact Samuli Rinne 

Project website Under construction 

Size of project area 4 hectare 

Building structure Newly built Ἠ   Existing neighbourhood Ἠ   Mixed Ἠ 

Land use ¶ Residential: 3 hectare (75 %) 

¶ Office: - 

¶ Industry: - 

¶ Other: Commercial 1 hectare (25 %) 

 

Financing ¶ ¢ƻǘŀƭ ƛƴǾŜǎǘƳŜƴǘΥ онΣр ƳƛƭƧΦ ϵ 

¶ оΣмпо ƳƛƭƧΦ ϵ όƳǳƴƛŎƛǇŀƭ ŦǳƴŘǎύ 

¶ нуΣнф ƳƛƭƧ ϵ όŎƻƳǇŀƴȅ Ŏƻ-financing) 

¶ мΣмнт ƳƛƭƧ ϵ ό9/ύ  

 

Overview description of the project 

MAKING-CITY is a large-scale demonstration project aiming at the development of new integrated strategies to address 
the urban energy system transformation towards low carbon cities, with the positive energy district (PED) approach as the 
core of the urban energy transition pathway. The project will be intensively focused on achieving evidences about the 
actual potential of the PED concept, as foundation of a high efficient and sustainable route to progress beyond the current 
urban transformation roadmaps.  Located 3 km away from the city center of Oulu, the district of Kaukovainio has been 
selected to implement the PED concept developed in MAKING-CITY. The retrofitting of residential buildings, geothermal 
technology, and energy storage tanks are the main solutions that will be implemented as part of the PED concept. Besides 
promoting sustainable energy solutions, the PED method is expected to attract new families, foster community spirit, 
advance equality between population groups. Overall, the PED implementation in Kaukovainio will be driven by the 2012 
aŀǎǘŜǊ tƭŀƴ ŦƻǊ άƭŀƴŘ ǳǎŜΣ ŜƴǾƛǊƻƴƳŜƴǘŀƭΣ ŀƴŘ ǘǊŀƴǎǇƻǊǘέ ǿƘƛŎƘ ƛǎ ōŀǎŜŘ ƻƴ ƻǇŜƴ ƳŜŜǘƛƴƎǎ ƎŀǘƘŜǊƛƴƎ ǊŜǎƛŘŜƴǘǎΣ ƪŜȅ ǇƭŀȅŜǊǎ 
and Oulu representatives. Firstly, the retrofitting of residential buildings (windows, home energy controllers to monitor 
ŀƛǊ ǉǳŀƭƛǘȅ ŀƴŘ ǘƘŜ ŜƴŜǊƎȅ ŎƻƴǎǳƳǇǘƛƻƴΧύ ǿƛƭƭ ŀƭƭƻǿ ǘƻ ƳŀȄƛƳƛǎŜ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ ǇŜǊŦƻǊƳŀƴŎŜΦ 
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Strategies 

Goals/ambition Positive Energy  χ  Zero-emission χ    Energy neutral χ    Energy efficient χ     

Carbon-free χ    Climate neutral χ  

Sustainable neighbourhood χ    Social aspects/affordability χ  

City of Oulu is doing ambitious work for climate change mitigation. The framework is embedded in 

the City strategy Oulu 2026: 

https://www.ouka.fi/documents/52058/17394318/ENG_Oulu2026_kaupunkistrategia.pdf/f9b8f26b-43a4-4b64-838a-

fe0dde2a52eb 

As extension work of the city strategy a new environmental programme will be decided in the city 

government in April. The main object of the programme is that city of Oulu is carbon neutral in 

2040. SECAP (Sustainable Energy and Climate Action Plan) is part of the programme and accepted 

by the city government in December 2018. 

Indicators/expected 

impact 

Project and City level KPIs are under construction. The indicators are chosen by technical, 

economical, environmental, societal and social points of view. 

Overall strategies 

of city/municipality 

connected with the 

project 

The City of Oulu was connected to the energy agreement and climate agreement of Covenant of 

Mayors for Climate and Energy in 2016 in which the 40% of the 1990 level reducing of the lighthouse 

gas emissions of the city has been bound itself by the year 2030. 

The main object reducing of greenhouse gas emissions of the agreement is through the measures 

which reduce energy consumption and energy efficiency and the increasing of the use of the 

recurring forms of energy. According to the plan of action, the City of Oulu will reduce its lighthouse 

gas emissions by 27 measures which have been divided into buildings and functions, service 

buildings, residential buildings of the city, to street lighting, traffic and waste management 

according to the SECAP sectors by the year 2030. 

Furthermore, it has been presented to the power and heat production and increasing of the use of 

the energy of the one recurring and the operations models to the changes joining measures and to 

whole urban structure. The emissions of the industry have been marked off outside the agreement.  

https://www.ouka.fi/documents/52058/17394318/ENG_Oulu2026_kaupunkistrategia.pdf/f9b8f26b-43a4-4b64-838a-fe0dde2a52eb
https://www.ouka.fi/documents/52058/17394318/ENG_Oulu2026_kaupunkistrategia.pdf/f9b8f26b-43a4-4b64-838a-fe0dde2a52eb
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Vision of Carbon Neutral Oulu 2040: 

 

Which factors have 
been included in 
implementation 
strategies? 

Local (renewable) resources χ    Regional energy system  χ  Mobility   χ  Buildings χ     

Materials δ    Refurbishment χ    Sustainable production δ   Sustainable consumption χ  

(Local) Governance χ    Legal framework χ    Business models χ    

Other: Energy distribution 

Innovative 
stakeholder 
involvement 
strategies 

¶ City of Oulu, enabler and coordination, new forms of participations of citizens 

¶ Jetitek Oy, innovative heat pumps (Industry, Business) 

¶ Oulu Energy, new forms of heat production and distribution (Industry, Business, Investor) 

¶ Arina Oy, recirculation of waste heat (Business, Investor)  

¶ Sivakka Oy, refurbishments (Investor/real estate) 

¶ YIT Oy, innovative housing (Investor, Business) 

¶ VTT Oy, design support (Research) 

¶ University of Oulu, design support (Research) 

Typology of energy 
supply 

Geothermal technology and PV panels will support the existing heating district system. One other 
innovative feature is the installation of geothermal heat pumps and thermal borehole energy 
storage under the Arina shopping centre. Coupled with PV panels covering the roof of this building 
and excess heat from refrigeration, the tanks will assure a seasonal energy storage: on summer, the 
extra energy produced will be redistributed into the district network (heating and hot water) or 
stored for winter energy demand peaks. 

 

Success factors Challenges/barriers 

The project technical actions are carried out within the first 
3 years with an additional monitoring period of two years, 
during which time the energy consumption data is collected 
and energy savings potential further evaluated. The results 
and lessons learnt will be taken to practice on district level 
in other areas of the city. In order to get real emission 
reduction techniques must be tailored to suit different 
cases. 

Financial viability may be questionable especially for the 
transition period. Also the knowledge of the issues may be 
lacking. 
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18 Stor-Elvdal, Norway - Campus Evenstad 
 

General information 

City Stor-Elvdal Municipality, Norway 

Project name Campus Evenstad12- ZEN Pilot Project 

Project status planned ἦ   under construction Ἠ   realized Ἠ   in operation 

Project start ς end n/a 

Contact NTNU: 
Arild Gustavsen 
SINTEF Community: 
Judith Thomsen 

Project website https://fmezen.no/campus-evenstad/ 

Size of project area 61 000 m2 

Building structure Newly built ἦ   Existing neighbourhood Ἠ   Mixed Ἠ 

Land use Residential 

Office 

Other: building stock of 10 000 m2 in total, mainly office and residential use. 

Financing Public 

 

Overview description of the project 

The ZEN Research Centre13 pilot projects serve as innovation hubs where researchers, together with building 
professionals, property developers, municipalities, energy companies, and building owners and users, test new solutions 
for the construction, operation, and use of neighbourhoods in order to reduce the greenhouse gas emissions to zero on 
a neighbourhood scale. In total, the ZEN pilot projects encompass more than 30,000 people, more than 1 million m2 built 
area, and more than 5.5 million m2 land area. 

The Department of Applied Ecology and Agriculture of the Inland Norway University of Applied Sciences (Høgskolen i 
Innlandet) is located at the Campus Evenstad. It is located in a rural area in the Stor-Elvdal municipality. The campus 
accounts for 61,000 m2 of land with 17 buildings (10,000 m2 gross internal area (GIA)) with different uses: administration, 
education, and sport, student housing and building operation. The construction of a new administration and education 
building with ZEB-COM standard and a GIA of 1 141m2 beǘǿŜŜƴ нлмр ŀƴŘ нлмс ǿŀǎ ƻƴŜ ƻŦ ǘƘŜ ½9. /ŜƴǘǊŜΩǎ ƴƛƴŜ Ǉƛƭƻǘ 
projects. 

Campus Evenstad is a pilot project within the Research Centre on Zero Emission Neighbourhoods in Smart Cities 

(https://fmezen.no/). 

                                                           
12 https://fmezen.no/campus-evenstad/ 
13 https://fmezen.no/ 

mailto:Judith
https://fmezen.no/campus-evenstad/
https://fmezen.no/
https://fmezen.no/campus-evenstad/
https://fmezen.no/
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Strategies 

Goals/ambition Positive Energy Ἠ   Zero-emission Ἠ   Energy neutral Ἠ   Energy efficient Ἠ    

Carbon-free ἦ   Climate neutral Ἠ 

Sustainable neighbourhood ἦ   Social aspects/affordability ἦ 

Other: The goal is to develop a ZEN with regard to campus operation. This goal incorporates the 
optimization of energy production, management and use. Campus Evenstad aims to be a regional 
energy hub and a demonstration plant for renewable energy - the Campus Evenstad Energy Centre 
(CEEC).  

The goal will be achieved using the following measures:  
ω 5ŜǾŜƭƻǇƳŜƴǘ ƻŦ ŀ ǎƳŀǊǘ ŜƴŜǊƎȅ ƳŀƴŀƎŜƳŜƴǘ ǎȅǎǘŜƳ ǘƻ ǊŜŘǳŎŜ ǘƘŜ ǇŜŀƪǎ ƛƴ ŜƴŜǊƎȅ ŎƻƴǎǳƳǇǘƛƻƴ 
and thereby the load on the net. The aim is to increase the amount of self-produced energy.  
ω hǇǘƛƳƛȊŜ ǘƘŜ interplay between different electricity (solar cells, CHP, net) and heat (CHP, solar 
collectors, bio-based and electric boiler) sources.  
ω 9ƴŜǊƎȅ ǎǘƻǊŀƎŜ ƛƴ ōŀǘǘŜǊƛŜǎ ƛƴ ŀ ƴŜǘǿƻǊƪ ƻŦ ōǳƛƭŘƛƴƎǎ ǿƛǘƘ ǾŀǊƛŀōƭŜ ǇƻǿŜǊ ǊŜǉǳƛǊŜƳŜƴǘ ŘǳǊƛƴƎ ǘƘŜ 
day, week and year.  
ω !ǇǇƭƛŎŀǘƛƻƴ ƻŦ ǘƘŜ ƭƛǾƛƴƎ ƭŀō ƳŜǘƘƻŘƻƭƻƎȅ ǘƻ ŜƴƎŀƎŜ ŎŀƳǇǳǎ ǳǎŜǊǎ ƛƴ ŀŎǘƛǾƛǘƛŜǎ ǿƘƛŎƘ ƳƛƴƛƳƛȊŜ 
energy consumption and greenhouse gas emissions.  
 

Indicators/expected 

impact 

ZEN KPIs (https://fmezen.no/wp-content/uploads/2018/11/ZEN-Report-no-7-Bilingual.pdf ) 

 

Overall strategies 

of city/municipality 

connected with the 

project 

n/a 

 

Which factors have 

been included in 

implementation 

strategies? 

Local (renewable) resources Ἠ   Regional energy system ἦ   Mobility ἦ   Buildings Ἠ    

Materials ἦ   Refurbishment ἦ   Sustainable production ἦ   Sustainable consumption Ἠ 

(Local) Governance ἦ   Legal framework ἦ   Business models ἦ   

https://fmezen.no/wp-content/uploads/2018/11/ZEN-Report-no-7-Bilingual.pdf
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Innovative 

stakeholder 

involvement 

strategies 

The Campus is owned by the Norwegian state with Statsbygg as the public owner, and responsible 
for the administration of the real estate. The Inland Norway University rents the area from 
Statsbygg. The student organization Studentsamskipnaden owns the two dormitory houses on 
campus, which are built with passive house standard and include in total 117 residential units for 
students. 

Typology of energy 

supply 
The demand for heat on the campus is covered by on-site heat production through the newly 
established CHP plant, and one-third of the electricity demand is covered. 

 

Success factors Challenges/barriers 

n/s Legislation: Another landowner owns part of the Campus, the existing law and 
regulation framework therefore limits the establishment and operation of a 

comprehensive energy system with just one interface to the net owner. 
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19 Trondheim, Norway - NTNU Campus within the Knowledge Axis 
 

General information 

City Trondheim, Norway 

Project name NTNU Campus within the Knowledge Axis, Trondheim ς ZEN Pilot Project 

Project status planned Ἠ   under construction Ἠ   realized ἦ   in operation 

Project start ς end 2016-2025 

Contact NTNU: 
Arild Gustavsen 
SINTEF Community: 
Judith Thomsen 

Project website https://www.ntnu.no/campusutvikling 

Size of project area 136,000 m2 of floor area 

Building structure Newly built Ἠ   Existing neighbourhood Ἠ   Mixed Ἠ 

Land use n/a 

Financing Public 

 

Overview description of the project 

The ZEN Research Centre pilot projects serve as innovation hubs where researchers, together with building professionals, 

property developers, municipalities, energy companies, and building owners and users, test new solutions for the 

construction, operation, and use of neighbourhoods in order to reduce the greenhouse gas emissions to zero on a 

neighbourhood scale. In total, the ZEN pilot projects encompass more than 30,000 people, more than 1 million m2 built 

area, and more than 5.5 million m2 land area. 

The Knowledge Axis is a north-south bound route in Trondheim that includes a high concentration of knowledge-intensive 

institutions involved in research, education, business and public sectors. NTNU is one of the primary actors along the axis 

and the re-location of the social sciences campus currently found at Dragvoll, to the Gløshaugen Campus will strengthen 

this position. The relocation encompasses a spatial demand of 136,000 m2 of floor area and, after the completion in 2025, 

17,000 additional users. In total 36,316 students and 7,550 employees will use the campus on a regular basis.  

NTNU is a pilot project within the Research Centre on Zero Emission Neighbourhoods in Smart Cities (https://fmezen.no/). 

 

mailto:Judith
https://www.ntnu.no/campusutvikling
https://fmezen.no/
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Strategies 

Goals/ambition Positive Energy Ἠ   Zero-emission Ἠ   Energy neutral Ἠ   Energy efficient Ἠ    

Carbon-free ἦ   Climate neutral Ἠ 

Sustainable neighbourhood Ἠ   Social aspects/affordability ἦ 

The main goal of the campus consolidation project is to develop a campus, which provides the best 
environment for excellent research, education, dissemination and innovation. The vision rapport 
for NTNU (2014:88) describes the option to expand the vision of zero energy building «to a campus 
perspective, which means that all activity on and adjacent to the campus will be at a zero energy 
level in 2060». 

The main measures to meet the goals involves the application of a detailed project plan and relevant 
quality principles: 

¶ Development of a vision, quality principles and the identification of the appropriate 
construction area; Phase 1 «Vision» (2016) 

¶ Development of a master plan, design concepts and the detailed planning of the units and 
the academic communities; Phase 2 «Definition» (2017) 

¶ Development of a program for room use and functionalities, for the design and for the 
construction; Phase 3 «Design» (2018-2020) 

¶ Development of quality assuring solutions, rules for use and the localization of users; Phase 
4 «Construction» (2021-2025) 

¶ Evaluation and adaptation; Phase 5 «Use» (from 2025) 

¶ Application of six quality principles to ensure that the new campus has the required quality 
characteristics. The principles are unifying, wit, urban, network of hubs, effective, 
sustainable and living laboratory. These principles shall be applied to all phases of the 
project development. 

Indicators/expected 

impact 

ZEN KPIs (https://fmezen.no/wp-content/uploads/2018/11/ZEN-Report-no-7-Bilingual.pdf ) 

 

Overall strategies 

of city/municipality 

connected with the 

project 

Smart cities strategies, Mobility  

Which factors have 

been included in 

implementation 

strategies? 

Local (renewable) resources Ἠ   Regional energy system Ἠ   Mobility  Ἠ   Buildings Ἠ    

Materials Ἠ   Refurbishment Ἠ   Sustainable production Ἠ   Sustainable consumption Ἠ 

(Local) Governance ἦ   Legal framework ἦ   Business models Ἠ   

Innovative 

stakeholder 

involvement 

strategies 

The two main stakeholders are Statsbygg and the project owner NTNU, which have established a 

project organization for the campus development that is part of the NTNU administration. Other 

stakeholders are the Trøndelag regional municipality and the Norwegian state, as owner of the 

NTNU. A smaller part of the Campus, Elgesetergate 10, is owned by Statsbygg and will in the near 

future be developed as a new education and service centre. The student organization SiT is an 

important actor with regard to student involvement and on campus service supply for students. 

Typology of energy 

supply 
n/a 

 

 

https://fmezen.no/wp-content/uploads/2018/11/ZEN-Report-no-7-Bilingual.pdf
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Success factors Challenges/barriers 

n/s (planning phase) Based on seven qualitative interviews with different departments at NTNU and 
Trondheim Municipality, six challenges and risks have been identified in the planning 
process so far14:  
- Anchoring of ambitions: The goals in relation to the campus project are described 

in several leading documents (Trondheim Kommune, 2012, Trondheim Kommune, 

NTNU, 2014, NTNU, 2014), but the scale of the project, the time pressure, and 

conflicting goals are perceived as obstacles to the high ambitions. In addition, the 

two main partners, NTNU and Trondheim Municipality, are huge organizations 

where responsibilities are distributed among several departments and employees. 

This can result in a lack of ownership and accountability when following the 

ambitions related to the establishment of a ZEN.  

- Competence for an integrated approach: The broad level of professional and 

organizational challenges to establish a ZEN sets high requirements for the steering 

of the project development with regard to interdisciplinary teamwork and the 

application of an integrated approach.  

- Appropriate involvement of available knowledge: The involved partners distribute 

the knowledge to develop a ZEN, but due to the size of the involved partner 

organizations, it is difficult to integrate it properly in the development. 

- Involvement of citizens: The project owner NTNU naturally focuses on the 

involvement of their own users - students and employees. The involvement of 

citizens and especially the closest neighbours, is not so obvious. There is already a 

resistance from neighbours and from the politicians against the planned 

construction. Other important groups who need to be involved are the business 

sector and landowners, especially those located close to the campus. 

- Conflict of goals: Some interview partners describe the possibility that the goal to 

develop a campus that provides the best environment for research, education, 

dissemination and innovation should be prioritized before the goal to develop a 

ZEN. 

- Several landowners (Risk): Several landowners have stakes in the campus area and 

the possible construction area in the Elgeseter district. Disagreement among 

landowners could jeopardize project development. An open question from the 

project owner is to identify the appropriate owners for the buildings with regard to 

the management of the energy system.  

- Financing (Risk): The financing of the project is not yet guaranteed and is among 

other things dependent on the sale of the Dragvoll Campus. If this area is regulated 

for another purpose, such as housing, a higher market price could be realized.  

 

  

                                                           
14 https://fmezen.no/wp-content/uploads/2019/01/ZEN-Report-no-10.pdf 

https://fmezen.no/wp-content/uploads/2019/01/ZEN-Report-no-10.pdf
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20 Trondheim, Norway - +CityxChange 
 

General information 

City Trondheim (Norway) 

Project name +CityxChange 

Project status planned ἦ   under construction/implementation Ἠ   realized ἦ   in operation ἦ 

Project start ς end 01.11.2018 ς 31.10.2023 

Contact Silja Rønningsen (Project Coordinator)  

Project website https://cityxchange.eu/  

Size of project area 
(hectare) 

Two PEBs scheduled in Trondheim (see also map below): Brattøra (30.04.2021), Sluppen 
(31.10.2021). Brattøra: 60 ha. Sluppen: 16 ha 

Building structure Newly built ἦ   Existing neighbourhood ἦ   Mixed Ἠ 

Land use  - Residential: 27% 
- Office: 19% 
- Commercial business (Industry): 5.5% 
- Shopping centres and shops: 13% 
- Hotel/Restaurant: 7% 
- Other: 28.5% 

 

 

 

 

Financing Not able to specify exact percentages on each financing type. 

- Public (EU and national funding instruments) 
- Public-private risk sharing and investment schemes 
- Private stakeholder financing 
- ESCO or similar scheme 

 

Overview description of the project 

LightHouse city LHC Trondheim (Central Norway), together with LHC partner Limerick (IE), Fellow Cities Pisek (CZ), Võru 
(EST), Alba Iulia (RO), Sestao (ES), and Smolyan (BUL), universities of Trondheim and Limerick (NTNU and UL), and 23 
industry partners and non-profit organizations make up H2020 SCC-1 funded +CityxChange project. Overall vision of 
Ҍ/ƛǘȅȄ/ƘŀƴƎŜ ƛǎ α/ƻ-ŎǊŜŀǘƛƴƎ ǘƘŜ ŦǳǘǳǊŜ ǿŜ ǿŀƴǘ ǘƻ ƭƛǾŜ ƛƴάΣ ǘƘǊƻǳƎƘ о Ƴŀƛƴ ǎǘŜǇǎΥ tǊƻǘƻǘȅǇƛƴƎΣ ŜƴŀōƭƛƴƎΣ ŀƴŘ ŀŎŎŜƭŜǊŀǘƛƴƎΦ 
LHC Trondheim will within October 2021 deploy two PEBs (Brattøra and Sluppen), perform grid optimizing of city campus 
Gløshaugen (campus being its own concession area for thermal/EL), and connect the three areas for exchange/trade of 
energy and capacity/effect. Important in the +CxC innovation is to establish a plug&play architecture that with some 
changes/amendments may be deployed in other cities. 

https://cityxchange.eu/
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Working in detail within smaller, defined geographical areas ς called 
community grids, we have introduced the level CSO (Community 
System Operator), below the DSO level. The CSO will for our PEBs in 
Trondheim be our EL DSO, for campus it is NTNU. In other places/cities 
with other preconditions and frame conditions, the CSO may be 
another type of organization/ company. Dividing the concession area 
into smaller units or energy ecosystems, and then building the whole, 
ƛƴǘŜƎǊŀǘŜŘ ŜƴŜǊƎȅ ǎȅǎǘŜƳ αŦǊƻƳ ōŜƭƻǿά ƛǎ ŦƻǊ Ҍ/Ȅ/ ŀ ǎŜƴǎƛōƭŜ ŀƴŘ 
viable approach towards EU Common Energy Market, and 
establishment of PEBs, then upscaled into PEDs. 

 

Strategies 

Goals/ambition Positive Energy       χ     Zero-emission ἦ   Energy neutral ἦ   Energy efficient χ       

Carbon-free ἦ   Climate neutral ἦ 

Sustainable neighbourhood χ      Social aspects/affordability χ    

Other: 

- Generate, test and verify new business models with lower risk, decreased payback times, and 
focus on ROI. 

- Increased community awareness, engagement and involvement 

Indicators/expected 

impact 

Environmental, Societal, Social, Community participation and behavioural influence, Economic, 
Regulatory, Technical, Energy related, Upscaling & Replication.  

A total of 33 KPIs; examples: GHG and NOx emissions, RES share, RES efficiency, RES integration, 
RES flexibility, RES curtailment, RES traded, optimized self-consumption, total new investments in 
RES, reduction in grid investments, decrease in simple payback time, ROI, # new jobs, changes in 
regulation, # new PEB prototypes, etc. 

Overall strategies 

of city/municipality 

connected with the 

project 

- Trondheim Master Plans (Societal Plan and Area Plan) 
- Energy and Climate Action Plan 
- City Development Strategy 
- Strategic Business Development Plan (comprising Trondheim Region, not only city) 

Which factors have 
been included in 
implementation 
strategies? 

Local (renewable) resources χ     Regional energy system  χ    Mobility   χ    Buildings  χ    

Materials ἦ   Refurbishment χ      Sustainable production χ      Sustainable consumption χ    

(Local) Governance χ      Legal framework χ      Business models  χ      
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Other: 

- Distributed Energy Resource Management Systems (DERMS); energy systems integration 
- P2P trading of energy and flexibility (virtual and physical) 
- Our own designed Local Energy Market (Energy Trading Platform) and Local Flexibility Market 

Innovative 
stakeholder 
involvement 
strategies 

- Risk sharing and investment models comprising public sector and core private stakeholders such 
as thermal and EL DSOs, building owners, and private financing institution. 

- Tuned EPCs for two cases: Corporate, and private tenants 
- Innovation Playgrounds involving both citizens, businesses, NGOs etc 
- Testing and experimenting of several citizen arena approaches including use of advanced digital 

tools for stakeholder engagement 
- άNext DŜƴŜǊŀǘƛƻƴ {ƳŀǊǘ /ƛǘƛȊŜƴέ ǎǘǊŀǘŜƎƛŜǎ ŀƴŘ ŀŎǘƛǾƛǘƛŜǎ ŦƻŎǳǎƛƴƎ ƻƴ ŎƘƛƭŘǊŜƴκȅƻǳǘƘǎ 

Typology of energy 
supply 

- Grid electricity (mainly hydropower with emission factor approx 21 g CO2eq/kWh, 95-100% 
hydro); since we follow EU definition of PEB (and BEST Table generation), grid EL is not included 
in local, primary energy. 

- District Heating (close to 100% domestic/household waste, incineration based) 
- PV 
- Several heat pumps and HP systems integration. Two new large HPs: One will extract waste heat 

from local data centre, one to utilise waste heat from local, large cooling/freezing facilities. All 
HPs to do local distribution of additional heat as well as redistribution and storage at larger 
district heating system. 

- V2B (energy/peak shaving and possibly frequency alignment) 
- New, distributed energy system requires 3 batteries of approx 500 kWh: Sluppen (2), Brattøra 

(1). 

 

Success factors Challenges/barriers 

- Full anchoring and ownership at top level adm and 
political level; CEO formal project owner 

- Solid anchoring at all key departments within 
municipality 

- Highly skilled personnel also within municipality, on 
core topics such as project coordination/management, 
energy, business development, ICT, citizen involvement 

- Pro-active and innovative external partners that covers 
all crucial topics to realise PEBs/PEDs. DSO level totally 
necessary to have on board 

- The possibility of setting up local regulatory sandboxes 
with some-several dispensations from national 
regulator 

- Open, local trade of energy, effect, flexibility, frequency 
etc. 

- Viable business, investment, and risk sharing models 
that focuses on improved/adequate ROI for the private 
stakeholders involved 

- ¢ƻ ƻōǘŀƛƴ ǘƘŜ άŎƻǊǊŜŎǘέκƴŜŎŜǎǎŀǊȅ ŘƛǎǇŜƴǎŀǘƛƻƴǎ ŦǊƻƳ 
national energy/grid/ concession legislation. 
Deregulation of monopolies, possibilities for P2P 
trading 

- Willingness from building/asset owners to invest 
- Local stakeholder engagement and involvement ς 

including both citizens, businesses, NGOs etc. 
- Impact of innovative interventions difficult to quantify; 

scarce historic data and track records for PEB/PED cases 
- Will new business concepts and models float? How to 

get to commercially viable models on shorter term 
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21 Võru, Estonia - +CityxChange 
 

General information 

City Võru (Estonia) 

Project name +CityxChange (Positive City ExChange) 

Project status planned ἦ   under construction/implementation Ἠ   realized ἦ   in operation ἦ 

Project start ς end 1 November 2018 ς 1 November 2023 (the duration of the action will be 60 months) 

Contact Tiina Hallimäe, female, is development adviser of Võru town (13 years of experiences in project 
management and local authority development plans). Master degree in Economics. In the present 
project the role is to coordinate activities which are connected with Võru town. 
Diana Vene, female, head architect of Võru town (since august 2017), TTK University of Applied 
Sciences- architecture, Tallinn University of Technology ςarchitecture. Main field is urban planning 
and coordinate activities which are connected to this topic in Võru. 

Project website https://cityxchange.eu/  

Size of project area  The Võru Demostration area covers an area of 0,22 km² (the total area of Võru is 14 square km).  

Building structure Newly built ἦ   Existing neighbourhood Ἠ   Mixed ἦ 

Land use 

 

The composition of land purpose is: 

- Residential: 37.3% 
- Commercial: 19.6% 
- National defence: 1.1% 
- Manufacturing land: 1.2% 
- Transport: 14.8% 
- Public buildings land: 25.5% 
- Unreformed land: 0.5% 

 

 

 

Financing Grant 

 

Overview description of the project 

Ҍ/ƛǘȅȄ/ƘŀƴƎŜ όtƻǎƛǘƛǾŜ /ƛǘȅ 9Ȅ/ƘŀƴƎŜύ ƛǎ ŀ ǎƳŀǊǘ Ŏƛǘȅ ǇǊƻƧŜŎǘΣ ǘƘŀǘ Ƙŀǎ ōŜŜƴ ƎǊŀƴǘŜŘ ŦǳƴŘƛƴƎ ŦǊƻƳ ǘƘŜ 9ǳǊƻǇŜŀƴ ¦ƴƛƻƴΩǎ 
Horizon нлнл ǊŜǎŜŀǊŎƘ ŀƴŘ ƛƴƴƻǾŀǘƛƻƴ ǇǊƻƎǊŀƳƳŜ ƛƴ ǘƘŜ Ŏŀƭƭ ŦƻǊ ǘƘŜ ǘƻǇƛŎ ΨSmart cities and communitiesΩΦ 

Norwegian University of Science and Technology (NTNU) will be the host and lead the +CityxChange consortium together 
with the Lighthouse Cities Trondheim kommune and Limerick City and County Council. 

The +CityxChange vision is to enable the co-creation of the future we want to live in. This will include the development of 
a framework and supporting tools to enable a common energy market supported by a connected community. This will 
lead to recommendations for new policy intervention, market (de)regulation and business models that will deliver positive 
energy communities integrating e-Mobility as a Service (eMaaS). 

Trondheim, Limerick, Alba Iulia, Pisek, Sestao, Smolyan and Voru and their industry and research partners are joining forces 
to co-create the future we want to live in. As aspiring Lighthouse and Follower Cities, respectively, they have detailed out 
their ambitions into the +CityxChange proposal, which describes a structured approach on how to develop and deploy 
Positive Energy Blocks and Districts and scale these out as part of the Clean Energy Transition. The approach combines: 
Prototyping the Future through Integrated Planning and Design; Enabling the Future through Creation of a Common Energy 

https://cityxchange.eu/
http://ec.europa.eu/research/participants/portal/desktop/en/opportunities/h2020/topics/lc-sc3-scc-1-2018-2019-2020.html


 
 
 

 

71 

Market; and Accelerating the Future through CommunityxChange with all stakeholders of the city. New forms of integrated 
spatial, social, political, economic, regulatory, legal, and technological innovations will deliver citizen observatories, 
innovation playgrounds, regulatory sandboxes, and Bold City Visions to engage civil society, local authorities, industry, and 
RTOs to scale up from PEBs to PEBs to Positive Energy Cities, supported by a distributed and modular energy system 
architecture that goes beyond nZEB. On top of this, the consortium will create a new energy market design coupled to 
consumer-driven innovation, developed in close working cooperation with national regulators, DSOs/CSOs, property 
developers, and local energy communities. Flexibility will be put at the core of the distributed energy system by creating 
new micro-grid operation, prosumer-driven Community System Operators, and new markets for peak shaving/RES trading 
to reduce grid investment needs and curtailment. Their aim is to realize Europe-wide deployment of Positive Energy 
Districts by 2050 and prepare the way for fully Positive Energy Cities. 

The role of Võru in this project is Follower City, performing mainly the replication tasks indicated in WP6 leading T6.10. 
In addition, Võru will participate in the Follower City activities in the WP7-WP10. 
 
Võru town would like to focus on its historical part (0,37 km2, approximately 1100 inhabitant, houses are built in the period 
of 1784-1940) in order to find innovative solutions for decreasing CO2 emission, ŀƭǎƻ ǘƻ ŎƘŀƴƎŜ ǇŜƻǇƭŜΩǎ Ƙŀōƛǘǎ and 
behaviour. Võru town would like to increase the attractiveness of this area and bring is as an example of a best living 
environment. As it needs bigger approach Võru town would like to make bold city vision which includes general plan of 
the Võru town, analysis about Võru heritage and visions for heritage area, also technical documents for innovative 
solutions, 3D, intelligent platform especially for heritage area. 

 

Strategies 

Goals/ambition Positive Energy Ἠ   Zero-emission Ἠ   Energy neutral Ἠ   Energy efficient Ἠ    

Carbon-free Ἠ   Climate neutral Ἠ 

Sustainable neighbourhood Ἠ   Social aspects/affordability Ἠ 

Other: Sustainable Development 

Indicators/expected 
impact 

a. Technical implementation 
     i. detailed specifications with respect to the technologies that were installed 
     ii. the size of the technologies 
     iii. design of the overall solution, 
     iv. the company(s) that installed it, 
     v. how long it took etc. 

b. Social implementation, i.e. information with respect to how the DP was implemented with 
respect to the citizens in the block/district, 
     i. what engagement activities were carried out, 
     ii. anecdotal evidence on what was successful and why etc. 

c. Legal implementation ς information regarding any 
     i. regulation barriers that had to be overcome 
     ii. planning applications that had to be submitted 
     iii. how any technologies or services were procured 
     iv. what stakeholders (public and private) had to be consulted etc. 

d. Economic implementation 
     i. costs of the overall Demonstration Project 
     ii. breakdown of capital equipment, materials, installation costs etc. 
     iii. any investments that were obtained, how they were obtained, where they came from etc. 

e. Environmental implementation 
     i. the impact of the DP to the block/district, 
     ii. how it improved the environmental capacity of the block and 
     iii. what impact it had from an environmental perspective 
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Overall strategies 
of city/municipality 
connected with the 
project 

Võru town would like to be a growing smart intelligent small city (energy, innovation, renewal 
strategies).  

The strategy is currently developed to achieve our goals.  

Which factors have 
been included in 
implementation 
strategies? 

Local (renewable) resources Ἠ   Regional energy system Ἠ   Mobility  Ἠ   Buildings Ἠ    

Materials Ἠ   Refurbishment Ἠ 

Sustainable production Ἠ   Sustainable consumption Ἠ 

(Local) Governance Ἠ   Legal framework Ἠ   Business models Ἠ   

Innovative 
stakeholder 
involvement 
strategies 

City planners, building owners/managers, energy managers, investors, designers, policymakers, 
citizens, communities, grid operators, urban stakeholders, media, project stakeholders, local 
stakeholders  
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Typology of energy 
supply 

- District heating (woodchip technology) 
- Renewable materials, solar thermal energy 

 

Success factors Challenges/barriers 

- First and big thing is that the project got foundation Ą 

work could be started 

- It is difficult to start with innovative projects in the rural 

area. People are against everything new.  

- The project is not taking seriously because this is new 

for this area.  

- Actually it is a big challenge how to get people believe 

in that.  

- The barriers are political and financial. 

- +CityxChange project one of the challenges to transit to 

clean energy, and realize positive energy districts, lies 

with the regulatory framework that governs DSOs, 

TSOs, and energy companies throughout Europe. One 

of the core challenges faced in the wide-scale roll-out of 

Positive Energy Blocks is the physical/spatial constraints 

of continuity between adjacent buildings and DER 

resources available within the local energy system. 
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ANNEX: Background information on Võru 

Võru was founded on 21-st of August 1784 and is situated in the South-Eastern part of Estonia and is the capital of Võru county. The 
total area of Võru is 14 square km2. The total population of Võru is 12 367 (In Estonia 1 315 635) ς constituting 0,94% of the total 
population in Estonia. Võru is the 11th biggest city by its population in Estonia. Võru is the capital of Võru region with 12.367 inhabitants 
(2017). Võru region has 33.505 inhabitants. Võru countyΩs main economic sectors are forestry and wood processing, furniture and food 
industry and also tourism. The biggest foreign owned companies based in Võru county are AS Toftan (wood processing), AS Barrus (wood 
processing), AS Antsla Inno (furniture production), AS Rauameister (metal processing), AS Võru Juust (food processing) and Danpower 
GmbH (energy production). The county enjoys an advantageous location due to its relative proximity to Pskov in Russia (100 km) and 
Riga in Latvia (220 km). Accessibility is provided by several transport corridors running through the county. One of the most important 
transit routes in Estonia, Tallinn-Tartu-Pskov, passes the county. The South East corner of the county is crossed by the Riga-Pskov-St 
Petersburg major road. County is strategically placed on trade routes between the East and West. According to statistics (2015) Võru 
county GDP is 278,9 m euros (which is 1,4 % from GDP), in Võru county GDP per capita is 8 308,1 euros. In 2016 there were 221 
companies exporting (turnover 112,3 m euros) and 371 companies importing goods (turnover 60,9 m euros). There are 4148 
entrepreneurs running their businesses in Võru region. 

Most of the people in Võru town are working in service sector (schools, hospitals, military, etc). The biggest industries in town are wood 
and food processing factories (Cristella VT, Valio). 

In Võru county there are 95,3% Estonians, 3,3% Russians and 1,4% other nationalities. Two indigenous ethnic groups live in Võru county 
ς the Võro people and the Setos. Both ethnic groups have their own language (Võro, Seto) and cultural heritage in traditions. The 
population in town and region is ageing; 75 % of the population lives in multi-flat buildings. There are 883,36 inhabitants per km2 
(average in Estonia is 29,8). In Tallinn there are 2 676,4 and in Tartu 2 389,6 inhabitants per km². Võru region made joint procurement 
to provide public transport in Võru region (In town and in region). With new service provider Võru region started to CNG busses and an 
LNG-CNG gas station was built for that. Võru took part in a national programme aiming to reduce the usage of fossil fuels in public 
transport. Võru has 16 km of light traffic roads. The most problematic issue for Võru town is that people are moving out from Võru town 
to surrounding municipalities or bigger cities in Estonia. Also the centre of Võru and heritage area is week and poor from activities. 
People are moving to live from the city centre to the suburb areas of the town. As there are no universities in town, young people move 
to other towns in Estonia or abroad. Insufficient public transport. There is urgent need to bring people and life back to city centre and 
to reconstruct buildings to make them more energy efficient. 

Võru is a really small city only 14km2 and 12367 inhabitants. The population and region is mainly ageing. It is a big thing to become 
noticeable even in Estonia.  

A problematic issue for Võru is that people are moving out from Võru town to surrounding municipalities or bigger cities in Estonia. Also 
the centre of Võru and the heritage area are weak with poor activities. People are moving from the city centre to live in the suburbs. As 
there are no universities in town, young people move to other towns in Estonia or abroad. There is insufficient public transport. There 
is urgent need to bring people and life back to city centre, to make heritage area attractive place to live and have business and to 
reconstruct buildings to make them more energy efficient. 

For a bigger and more integrated approach Võru town aims to build the bold city vision which includes a general plan of the Võru town, 
analysis about Võru heritage and visions for heritage area, linked with technical documents for innovative solutions, 3D approaches, and 
intelligent energy systems especially for the heritage area. A new plan for Võru town will focus on how to bring life back to the city 
centre (includes citizen participation, innovation, energy efficiency etc.) and include analyses, visions, and virtual plans for the historical 
area in the frame of energy efficiency, innovation and positive or neutral energy blocks, where technical reconstruction documents for 
the houses and quarters of the energy blocks will be created. 
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IN PLANNING STAGE 

22 Bergen, Norway - Zero Village Bergen (ZVB)6 
 

General information 

City Bergen, Norway 

Project name Zero Village Bergen (ZVB)15- ZEN Pilot Project 

Project status planned Ἠ   under construction ἦ   realized ἦ   in operation 

Project start ς end The estimated timeframe for completion is 2025. 

Contact NTNU: 
Arild Gustavsen 

SINTEF Community: 
Judith Thomsen 

Project website https://zerovillage.no/   

Size of project area 378,000 m2 

Building structure Newly built Ἠ   Existing neighbourhood ἦ   Mixed ἦ 

Land use Residential: 92 000 m2  

Office 

Financing Private developer 

The main stakeholder in the ZVB project is the private project owner ByBo, a Bergen based 
developer that focuses on the development of low-energy and environmental-friendly 
buildings and neighbourhoods. 

 

Overview description of the project 

The ZEN Research Centre pilot projects serve as innovation hubs where researchers, together with building professionals, 
property developers, municipalities, energy companies, and building owners and users, test new solutions for the 
construction, operation, and use of neighbourhoods in order to reduce the greenhouse gas emissions to zero on a 
neighbourhood scale. In total, the ZEN pilot projects encompass more than 30,000 people, more than 1 million m2 built 
area, and more than 5.5 million m2 land area. 

The Zero Village Bergen project encompass the development of a new neighbourhood on the outskirts of Bergen.  

The planning consists of approximately 720 dwellings (92,000 m2), divided between terraced houses (68% of total floor 
area) and apartment blocks (25%). 7% of the floor area is dedicated to non-residential purposes such as offices, shops and 
a kindergarten. In addition, a common parking garage using mainly wood as building material, is planned. The estimated 
time frame for the project is 10-20 years. 

The key innovative elements are photovoltaic generation with excess power used for EV and public facilities, low carbon 
construction materials, local thermal hub, and smart energy management. The energy demand for all purposes shall be 
covered to the greatest possible extent by renewable energy sources without loss of natural diversity.  

The area is located 1.6 km south of Bergen in proximity to the Flesland international airport (3 km) and the business area 
of Sandsli/Kokstad with about 15,000 workplaces. The closest centre is Blomsterdalen, a distance of 750 m.  

A forest and a lake, as well as, a residential area and a road surround the area. The planned development area is currently 
in use as a greenfield site with some semidetached houses on it. The closest public transportation hub is the light rail, 1.5 
km to the north, but there is a bus stop on the site with buses approx. every 15 minutes.  

                                                           
15 https://fmezen.no/category/pilot-projects/ 

https://zerovillage.no/
https://fmezen.no/category/pilot-projects/
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The main stakeholder in the ZVB project is the private company ByBo, a Bergen based developer that focuses on the 
development of low-energy and environmental-friendly buildings and neighbourhoods.  

Several private consultant agencies such as Norconsult, Multiconsult and Snøhetta and researchers from the ZEB and ZEN 
Centres have been involved in the planning of the project.  

Zero Village Bergen is a pilot project within the Research Centre on Zero Emission Neighbourhoods in Smart Cities 
(https://fmezen.no/).  

 

 

Strategies 

Goals/ambition Positive Energy Ἠ   Zero-emission Ἠ   Energy neutral ἦ   Energy efficient Ἠ    

Carbon-free ἦ   Climate neutral Ἠ 

Sustainable neighbourhood Ἠ   Social aspects/affordability ἦ 

The goal is to construct residential buildings within a neighbourhood with net zero greenhouse gas 
emissions during the operation phase of the buildings on an annual basis (ZEB-O Standard, ref 
www.zeb.no). The goal is planned to be met using the following measures: 

¶ Minimize energy demand through the energy efficiency of the buildings. Development of 
an individual energy system based on solar cells and local thermal energy hub. 

¶ Stepwise development of the area in combination with a gradually rise of ambitions with 
regard to building standards (from ZEB-O÷EQ at an early stage to ZEB-COM, see 
www.zeb.no). 

¶ Development of a transport infrastructure based on a broad network of walking and 
bicycle pathways, charging stations for electrical bikes, a car pool for electric cars and an 
electric bus that connects the neighbourhood to the nearby train station. 

¶ Creation of an attractive public space which encourages an emission-friendly lifestyle: e.g. 
shared space, community gardens, a market place in a central position within the 
neighbourhood and playgrounds. 

Indicators/expected 

impact 

ZEN KPIs (https://fmezen.no/wp-content/uploads/2018/11/ZEN-Report-no-7-Bilingual.pdf) 

 

Overall strategies 

of city/municipality 

n/s 

https://fmezen.no/
http://www.zeb.no/


 
 
 

 

77 

connected with the 

project 

Which factors have 
been included in 
implementation 
strategies? 

Local (renewable) resources Ἠ   Regional energy system Ἠ   Mobility  Ἠ   Buildings Ἠ    

Materials Ἠ   Refurbishment ἦ   Sustainable production ἦ   Sustainable consumption ἦ 

(Local) Governance ἦ   Legal framework ἦ   Business models Ἠ   

Innovative 
stakeholder 
involvement 
strategies 

The main stakeholder in the ZVB project is the private project owner ByBo, a Bergen based 

developer that focuses on the development of low-energy and environmental-friendly buildings and 

neighbourhoods. 

Typology of energy 
supply 

The key elements are photovoltaic generation with excess power used for EV and public facilities a 
local thermal hub based on renewable energy.  

The energy demand for all purposes will be covered to the greatest possible extent by renewable 
energy sources. 

 

Success factors Challenges/barriers 

Planning phase. Based on a mapping of pilot projects within the ZEN center 16 and PI-SEC 
project17, six major challenges and risks have been identified in the planning 
process so far:  
1. Limited knowledge and understanding about ZEN ambitions, and 
embedded requirements are a low priority on the executing level 
(construction side).  

2. Time pressure: Ongoing construction around the area, such as the regional 
road Hjellestadvegen, requires a decision about the connection of the ZVB 
development area to the technical infrastructure. A later connection to the 
infrastructure network will result in higher project costs.  

3. Uncertainty and risk: High uncertainty about the acceptance of the project 
by the authorities, the time pressure, and the assumed cost increases, 
heighten the risk for hindering project implementation. The risk is mainly 
carried by one private developer, and the risk of project cancellation is 
therefore medium.  

4. Conflict of goals (Risk): The ZVB project refers differently to goals for 
emission reduction and densification than the public actors, and thereby 
offers room for disagreement among the involved partners.  

5. Political commitment (Risk): Disagreement between the local and regional 
authorities on the evaluation of the project with regard to planning 
regulations could jeopardize the implementation of the project. The 
associated time lag arises will cause more costs and uncertainty for the 
private developer.  

6. Costs to develop alternative solutions (Risk): The development of 
alternative solutions (e.g. wood as construction material for the parking 
garage) is cost-intensive and the approval of funding proposals is perceived 
as low. Due to the described uncertainty and risk, the ability of the private 
developer to bear the costs is limited. 

 

  

                                                           
16 https://fmezen.no/wp-content/uploads/2019/01/ZEN-Report-no-10.pdf 
17 https://www.ntnu.edu/smartcities/pi-sec 

https://fmezen.no/wp-content/uploads/2019/01/ZEN-Report-no-10.pdf
https://www.ntnu.edu/smartcities/pi-sec
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23 Espoo, Finland - SPARCs 
 

General information 

City Espoo, Finland 

Project name SPARCs 

Project status planned χ    under construction δ    realized δ    in operation 

Project start ς end Potential: 01/2020 - 12/2025 

Contact Elina Wanne, City of Espoo 

Francesco Reda, Project international coordinator 

Project website https://www.sparcs.info/  (partly under construction) 

Size of project area about 52 ha 

Building structure Newly built Ἠ   Existing neighbourhood Ἠ   Mixed Ἠ 

Land use - Residential: 21% 
- Office: 6% 
- Industry: - 
- Services/cultural/civil: 73% 

 

 

Financing The PEDs demonstration are included within the city activities for the carbon free 
transformation by 2030, which mobilizes a huge capital from different financial resources:  

- aǳƴƛŎƛǇŀƭ ŦǳƴŘǎΥ мтнΦо aϵ 
- Private fundsΥ рлтΦо aϵ 
- wŜǎŜŀǊŎƘ 9/ ŦǳƴŘǎΥ с aϵ όǇŜƴŘƛƴƎ ŀǇǇǊƻǾŀƭύ 
- bŀǘƛƻƴŀƭ ǊŜǎŜŀǊŎƘ ŦǳƴŘǎΥ с!ƛƪŀ ŎƻƭƭŀōƻǊŀǘƛƻƴ ǇƭŀǘŦƻǊƳ ǿƛǘƘ ŀ ǘƻǘŀƭ ōǳŘƎŜǘ ƻŦ мллaϵ ŀƴŘ 

covering the 6 largest cities in Finland, including Espoo 

 

Overview description of the project 

Sustainable energy Positive & zero cARbon CommunitieS demonstrates and validates technically and socio-economically 
viable and replicable, innovative solutions for rolling out smart, integrated positive energy systems for the transition to a 
citizen centred zero carbon & resource efficient economy. The project will facilitate the participation of buildings to the 
energy market enabling new services and a virtual power plant concept, creating VirtualPositiveEnergy communities as 
energy democratic playground (positive energy districts can exchange energy with energy entities located outside the 
district). Espoo, PEDs demonstration activities focus on mixed-use building blocks, consisting of both existing building stock 
and new-built, within fast growing districts along the multimodal public transport network. 

 

Strategies 

Goals/ambition Positive Energy  χ  Zero-emission χ    Energy neutral δ    Energy efficient χ     

Carbon-free χ    Climate neutral χ  

Sustainable neighbourhood δ   Social aspects/affordability  χ

Indicators/expected 

impact 

Environmental, Societal, Social, Economic, technical, Spatial, Regulatory 

https://www.sparcs.info/
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PEDs demonstrations will enable, inform and support the efficient urban transformation of cities 
into carbon free societies, including especially smart networks, low carbon transport solutions, a 
sustainable energy transition, and improved air quality. In numbers, the project targets a 64% 
carbon emission reduction, 65% increase in share of RES, and 53% of energy savings 

Overall strategies of 

city/municipality 

connected with the 

project 

Espoo is the fastest growing city in Finland, and an integral part of the Helsinki capital 
metropolitan area. Espoo expects to reach 300,000 inhabitants by 2022 and continue growth to 
400,000 residents and 180,000 jobs by 2050. 
The overarching sustainability objective of Espoo is to reach carbon neutrality by 2030, including 
fossil-free district heating, and reduce its emissions per capita by 60 % by 2030, compared to 1990. 
Espoo has set in the city strategy a cross-ŀŘƳƛƴƛǎǘǊŀǘƛǾŜ ŘŜǾŜƭƻǇƳŜƴǘ ǇǊƻƎǊŀƳƳŜ ά{ǳǎǘŀƛƴŀōƭŜ 
9ǎǇƻƻέ for the council term 2017-2021 to implement actions towards the carbon-neutrality 2030 
objective. These actions are implemented in collaboration with companies, RDI institutions, NGOs 
and local residents. The focus of the programme period is the implementation of fast-acting 
methods in the promotion of carbon neutrality. The planned PEDs are actions towards these 
objectives. The programme has five key utility goals: 
- Espoo is built and developed using smart solutions, 
- Citizen mobility is made easier and multi-modal transport is fostered, 
- Emission-free energy production and smart energy solutions, 
- Espoo citizens act responsibly. 
- Environmental benefits and recreational opportunities of the nearby surroundings grow. 

Which factors have 
been included in 
implementation 
strategies? 

Local (renewable) resources χ    Regional energy system  χ  Mobility   χ  Buildings χ     

Materials δ    Refurbishment χ    Sustainable production χ    Sustainable consumption χ  

(Local) Governance χ    Legal framework χ    Business models χ    

Innovative 
stakeholder 
involvement 
strategies 

Citizens, Industry, Investor/real estate, Business, Research, Energy utilities, Regulators, 

educational institutes. Alliance models for smart city development, citizen engagement strategies. 

Typology of energy 
supply 

Solar thermal energy, Geothermal energy, District heating/local heating, Heat pump system, 
waste heat, seasonal storages, batteries, PV, Biomass CHP, Bi-directional eV charging; 2nd life 
battery; Peer to Peer energy transaction, Virtual Power Plant 

 

Success factors Challenges/barriers 

The city is a frontrunner in intelligent and sustainable, 
smart city development: Espoo is the most 
sustainable city in Europe, and won the international 
Intelligent Community Award 2018. Espoo has been 
nominated pioneer and one of 25 the cities 
ǇŀǊǘƛŎƛǇŀǘƛƴƎ ¦bΩǎ {5D/ƛǘȅ ƭŜŀŘŜǊǎƘƛǇ ǇǊƻƎǊŀƳƳŜ ƻŦ 
the UN Agenda 2030 Sustainable Development Goals. 
The city joined the Covenant of Mayors 2020 
commitment in 2010. In February 2018, Espoo has 
also signed the Covenant of Mayors 2030 
ŎƻƳƳƛǘƳŜƴǘ ǘƻ ǊŜŘǳŎŜ ǘƘŜ ŎƛǘȅΩǎ ƎǊŜŜƴƘƻǳǎŜ Ǝŀǎ 
emissions by 40% by 2030. The City of Espoo was also 
the first municipality in Finland to join the national 
Commitment 2050 - the Society´s Commitment to 
Sustainable Development. Espoo has also been 
recognized as being among the first movers in the 
Nordics in working with the 2030 Agenda. The goal is 
to be a top performer of sustainable city 
development in Europe. 

Changes in the business environment challenge the city 
development, requiring the city to take the initiative for active, 
new and innovative co-creation models for stakeholder 
collaboration. Rapid growth of the city as well as demographic 
changes, cause increased demands on resources and e.g 
infrastructure, to be concurrently developed towards sustainable 
and carbon neutral solutions. Hence emissions can be decreased 
per inhabitant, whereas the total use of e.g. energy tends to 
increase. 

Main Challenges during the PEDs planning: 

- Wide network of different stakeholders involved, do we 
ǳƴŘŜǊǎǘŀƴŘ ŜŀŎƘ ƻǘƘŜǊΩǎ Ǉƻǎƛǘƛƻƴ ŀƴŘ Ǝƻŀƭǎ ǘƘƻǊƻǳƎƘƭȅΚ 

- The change in theme of energy is currently very rapid, how can 
we take this into account when planning this kind of long 
ambitious project? 

- There are challenges due to the climate and northern location 
regarding heating and energy demand. These are different from 
Central Europe. How can these be brought forward. 
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24 Parma, Italy - Castelletto 
 

General information 

City Parma 

Project name Castelletto 

Project status planned Ἠ   under construction ἦ   realized ἦ   in operation ἦ 

Project start ς end 2020 ς 2025 

Contact Enzo Bertolotti 

Project website n/a 

Size of project area  n/a 

Building structure Newly built ἦ   Existing neighbourhood ἦ   Mixed Ἠ 

Land use  - Residential: 20% 
- Office: 5% 
- Industry: 0% 
- Other: 75% (schools, swimming pool, stadium) 

 

Financing - Public-Private 
- Research funding 

 

Overview description of the project 

The City of Parma wants to redevelop a part of the city, located in the south-eastern part, into the first PED ς Positive 
Energy District. The area is just outside the city centre and it is mainly residential, with several sport, commercial and 
health facilities and a good accessibility by public transport and bicycles.  

The buildings involved in the PED will be: 

- a stadium 
- a school (with an auditorium and a gym) 
- a swimming pool 
- 7 residential buildings in a former industrial area. 

 

Strategies 

Goals/ambition Positive Energy Ἠ   Zero-emission Ἠ   Energy neutral ἦ   Energy efficient Ἠ    

Carbon-free ἦ   Climate neutral ἦ 

Sustainable neighbourhood Ἠ   Social aspects/affordability ἦ 

Indicators/expected 

impact 

The project will have environmental, social, economic, regulatory impacts 

Overall strategies 

of city/municipality 

¶ Parma Smart City 2030 (2019) 

¶ SEAP (2014) 
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connected with the 

project 

¶ SECAP (2019) 

¶ PUG 2020 (Urban General Plan) 

Which factors have 
been included in 
implementation 
strategies? 

Local (renewable) resources Ἠ   Regional energy system ἦ   Mobility  Ἠ   Buildings Ἠ    

Materials ἦ   Refurbishment Ἠ   Sustainable production Ἠ   Sustainable consumption Ἠ 

(Local) Governance Ἠ   Legal framework ἦ   Business models Ἠ   

Innovative 
stakeholder 
involvement 
strategies 

The project will develop innovative involvement strategies for citizens, investor/real estate, 
business and research. 

 

Typology of energy 
supply 

- Solar thermal energy 
- Geothermal energy 
- District heating/local heating 
- Heat pump system 
- Photovoltaic 

 

Success factors Challenges/barriers 

- Quadruple helix model applied to PED - The main challenge is to make local authorities drivers 
of the Plus Energy strategy. 

- The main barrier is the effective and innovative 
management of smart grids 
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25 Paterna (Valencia), Spain - Barrio La Pinada 
 

General information 

City Paterna (Valencia), Spain 

Project name Barrio La Pinada 

Project status planned ἦ   implementation Stage Ἠ   realized δ    in operation 

Project start ς end 2016 - 2027 

Contact Oscar David Sánchez  

Project website https://www.barriolapinada.es/en/ 

Size of project area about 25 ha 

Building structure Newly built Ἠ   Existing neighbourhood ἦ   Mixed ἦ 

Land use - Residential: 90% 
- Commercial: 10% 

Financing - Private 
- Research Funding 
- Green Financing 

 

Overview description of the project 

Barrio La Pinada is the first Eco-district in Spain to be co-designed by its future residents and conceived around a school. 
The project is located in Paterna, Valencia (Spain), at 10 minutes from Valencia city centre and typically enjoys sun 300 
days of the year. 

It integrates the principles of sustainable urban development while aiming to create social and environmental value and a 
positive impact and an attractive environment where residents will be able to live, work and enjoy nature.  

It will offer 25 hectares of pine trees, where approximately 1.000 families will be settled progressively throughout the 
growth phases of the project. 
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Strategies 

Goals/ambition Positive Energy  χ  Zero-emission χ    Energy neutral δ    Energy efficient χ     

Carbon-free ἦ   Climate neutral χ  

Sustainable neighbourhood Ἠ   Social aspects/affordability χ  

Indicators/expected 

impact 

- Environmental  
- Societal 
- Social  
- Economic 

Overall strategies 

of city/municipality 

connected with the 

project 

- Smart City Strategies 
- Growing City 
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Which factors have 
been included in 
implementation 
strategies? 

Local (renewable) resources χ    Regional energy system ἦ   Mobility   χ  Buildings  χ   

Materials Ἠ   Refurbishment ἦ   Sustainable production χ    Sustainable consumption χ  

(Local) Governance χ    Legal framework χ    Business models χ    

Innovative 
stakeholder 
involvement 
strategies 

- Citizens 
- Industry 
- Investor/real estate 
- Research 

Typology of energy 
supply 

- Geothermal energy 
- District heating/local heating  
- Photovoltaic 

 

Success factors Challenges/barriers 

- Involvement of citizens and local authorities in the 

development of a new district  
- Open innovation lab (La Pinada Lab, 

http://lapinadalab.com) focused on urban 
sustainability where we do collaborate with 
companies, startups, universities, research and 
technological institutes and citizens in order to tackle 
challenges in cities; Barrio La Pinada serves as a real-
world testbed of new, innovative urban solutions. 

- Gain international recognition so our solutions and 
learning can be scaled up and we can achieve a 
greater impact.  

- Establish an international network of collaborators 
in order to learn from other positive energy 
districts, projects and initiatives. 

- Mobilizing finance for sustainable urban 

developments.   

 

  



 
 
 

 

85 

26 Rome, Italy ς Pietralata PED 
 

General information 

City Rome, Italy 

Project name Pietralata PED 

Project status planned Ἠ   under construction ἦ   realized ἦ   in operation 

Project start ς end n/a 

Contact Stefano Pizzuti 

Project website n/a 

Size of project area 70,000 m2 

Building structure Newly built ἦ   Existing neighbourhood Ἠ   Mixed ἦ 

Land use Residential: 6 Buildings (30%) 

Other: School, Swimming Pool (70%) 

Financing - Public-Private 
- Research funding 

 

Overview description of the project 

The project consists of a large and solid public and private partnership made of research and technology academic and 
science institutions, industry & SMEs, non-profit and consultant agencies. The ambition is to contribute to energy 
transition through smart integrated infrastructure by the realization of Positive Energy Blocks (PEB), working on a Positive 
Energy District (PED) perspective, suited and tailored for Mediterranean Cities. An ambition also based on the contribution 
of the energy flexible communities, a pillar to achieve such paramount results. 

The project is based on 4 main pillars:  

Vision 

Climate, Cultural, Socio-economics Specific Approach for Urban Energy efficiency in the Mediterranean Context respecting 
the European Policies and targets and enforcing the public debate, knowledge exchanges and international networking to 
build Bold City Visions. Replication Plans will look forward to regulatory framework evolution and to the next innovations 
in the energy market. 

Model Expansion to scale up PEBs 

EE, e-mobility and Sharing solutions to Smart Energy Districts ς SED - that can evolve into PEDs. Engagement, Policies and 
incentives supporting Smart Energy Districts transition toward PED and Positive Energy City models, within a multi-scale 
and integrated energy management. 

Flexible Capacity & Energy Sharing Models 

Residential
30%

Other
70%

Rome, Pietralata PED

https://fmezen.no/campus-evenstad/
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Demand Side (Response) Model for Communities enabling flexible Capacity and increasing Energy Efficiency; Integrating 
Energy System through RES growth, Deep Retrofitting and both thermal and electric Smart Grid expansion. 

Energy Communities 

Citizens Energy Communities -CEC- based on public participation and stakeholdersΩ engagement. Urban Center, Living Labs 
and Open Innovation Environment for PPPP co-design of Deep Retrofitting and Smart Solutions.  School centered PEB 
Model as best practice and awareness core to boost energy transition. 

Integrated innovative solutions for PEBs/Districts will be developed, implemented, tested and their performance 
monitored where PEB Living Labs will be the core of replication and expansion to the District scale. 

 

 

Strategies 

Goals/ambition Positive Energy Ἠ   Zero-emission ἦ   Energy neutral ἦ   Energy efficient Ἠ    

Carbon-free ἦ   Climate neutral ἦ 

Sustainable neighbourhood ἦ   Social aspects/affordability Ἠ 

Indicators/expected 

impact 

- Environmental  
- Societal  
- Social 
- Economic 
- Spatial 
- Regulatory 

Overall strategies 

of city/municipality 

connected with the 

project 

- Smart City Strategy 
- Energy Masterplanning 
- Other: Citizen Energy Communities 

Which factors have 

been included in 

implementation 

strategies? 

Local (renewable) resources Ἠ   Regional energy system ἦ   Mobility  Ἠ   Buildings Ἠ    

Materials ἦ   Refurbishment ἦ   Sustainable production Ἠ   Sustainable consumption Ἠ 

(Local) Governance ἦ   Legal framework Ἠ   Business models Ἠ   

Innovative 

stakeholder 

involvement 

strategies 

- Citizen 
- Investor/real estate 
- Business 
- Research 

Typology of energy 

supply 
- Solar thermal energy 
- Geothermal 
- District heating/local heating 
- Heat pump system 
- Solar Bicycle Pathway 

 

Success factors Challenges/barriers 

Total net energy need [kWh/y]: 3,201,512 

Total local RES [kWh/y]:  4,114,827 

% of total net energy need covered by local RES: 128.5% 

ESCOs have a major role in the financing scheme, it should 
be better balanced with public fundings 

Regulatory framework to be updated 
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27 Tampere, Finland - Ilokkaanpuisto 
 

General information 

City Tampere, Finland 

Project name Ilokkaanpuisto 

Project status planned χ    under construction δ    realized δ    in operation 

Project start ς end planning completed; construction starts June 2019 

Contact Maarit Vehvilainen 

Project website www.stardustproject.eu  

Size of project area 
(hectare) 

Floor area for residential buildings and parking 16,600 m2 (1,7 hectares) 

Building structure Newly built Ἠ   Existing neighbourhood ἦ   Mixed ἦ 

Land use  Residential: 100%   

Financing Private, research funding 

ол ƳƛƭƧ ϵ ŜǳǊƻ ƛǎ ŎƻƴǎǘǊǳŎǘƛƻƴ Ŏƻǎǘ ƻŦ LƭƻƪƪŀŀƴǇǳƛǎǘƻ ŀƴŘ t± ǇƭŀƴǘΦ 

 

Overview description of the project 

New residential area at urban environment. Apartment buildings connected either DH or has own GSHP. Own PV farm 
outside the urban area. H2020 Lighthouse project Stardust demonstration. Show case in Finland. Number of stakeholders 
from private and public sectors involved to the project. 

 

Strategies 

Goals/ambition Positive Energy  χ  Zero-emission χ    Energy neutral δ    Energy efficient χ     

Carbon-free δ    Climate neutral δ  

Sustainable neighbourhood δ   Social aspects/affordability δ 

Indicators/expected 

impact 

Environmental, Economic, Regulatory 

Overall strategies of 

city/municipality 

connected with the 

project 

Smart City Strategy, Grow smart Together  https://smarttampere.fi/en/home/  

The City of Tampere is building into a smart city by treating city development projects as platforms 

for innovative solutions and new business models. The city enables this by opening data, building 

ecosystems and enhancing the culture of cross-industry co-operation. The City of Tampere is 

creating platforms that enable co-creation, business ecosystems, new business models, smart city 

solutions, and as a result, better quality of life. In the field of real estate and buildings the main 

http://www.stardustproject.eu/
https://smarttampere.fi/en/home/
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aspects of development in Tampere are sustainability, energy efficiency, wide range of services 

from house ƳŀƛƴǘŜƴŀƴŎŜ ǘƻ ƘŜŀƭǘƘ ŀƴŘ ǎŜŎǳǊƛǘȅ ǎŜǊǾƛŎŜǎ ŀƴŘ ǘƘŜ ǿƘƻƭŜ ΨƭƛǾƛƴƎ ŀǎ ŀ ǎŜǊǾƛŎŜΩΦ 

Which factors have 
been included in 
implementation 
strategies? 

Local (renewable) resources χ    Regional energy system δ   Mobility δ    Buildings χ     

Materials χ    Refurbishment δ    Sustainable production δ   Sustainable consumption χ  

(Local) Governance χ    Legal framework χ    Business models χ    

Innovative 
stakeholder 
involvement 
strategies 

Industry, Real estate, Business, Politicians, Research 

Typology of energy 
supply 

Geothermal energy, District heating, Heat pump system 

 

Success factors Challenges/barriers 

City level: The Grow Together strategy (see previous field). 

Regional and national Level: Ministry of Environment, The 

Ministry of Economic Affairs and Employment and Housing 

and The Housing Finance and Development Centre of 

Finland have positive attitude towards the project. 

European level: H2020 funds towards the demonstration of 
smart energy solutions (Stardust SCC1) 

Project is the first energy community project in Finland. It is 
therefore a test case from legal point of view, business 
concept, energy transfer. Ilokkaanpuisto has needed a lot of 
legal and business consulting, because project it the first 
one and this is why ministries are following it. 

Solutions have been for example: 

- PV farm is a Ltd Real Estate owned by Ltd housing 
companies 

- Refinements to RS documents (RS is system, how 
housing projects are secured) 

- Deal with utility company 
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28 Trento, Italy - Santa Chiara Urban District 
 

General information 

City Trento (Italy); Case Study: Santa Chiara Urban District 

Project name Santa Chiara Open Lab 

Project status planned χ     

Project start ς end December 2017 ς December 2023 

Contact Giuliano Franzoi, Sara Verones, Luigi Crema 

Project website http://www.comune.trento.it/Comunicazione/Il -Comune-informa/Ufficio-stampa/Comunicati-

stampa/S.-Chiara-Open-Lab-approvazione-dei-progetti 

Size of project area  3.5 hectare 

Building structure Newly built ἦ   Existing neighbourhood ἦ   Mixed Ἠ 

Land use (%) 

 

- Residential: 20% 
- Services: 80% 

Financing - Public-Private 
- Research funding 

About 41 million euros of total investments in the Santa Chiara Open Lab project. 

 

Overview description of the project 

In the north of Italy, Trento has a population of about 117,000 inhabitants and a surface area of 158 km². Every year, the 

city classifies among the first five in Italy for quality of life and has been selected in 2014 to enter the IEEE Smart Cities 

initiative. TrentoΩs energy saving action plan includes: a global energy saving (mostly by retrofitting of public buildings) of 

760,000 MWh, a renewable energy share of 10,200 MWh and a CO2 reduction of 210,500 tons. 

Lƴ нлмс ǘƘŜ aǳƴƛŎƛǇŀƭƛǘȅ ƻŦ ¢ǊŜƴǘƻ Ƙŀǎ ŘǊŀǿƴ ǘƘŜ άtǊƻƎǊŀƳƳŜ ŦƻǊ ǊŜŦǳƴŎǘƛƻƴŀƭƛȊŀǘƛƻƴ ŀƴŘ ǎǳǎǘŀƛƴŀōƭŜ ǊŜǳǎŜ ƻŦ ǘƘŜ ŀǊŜŀ 

{ŀƴǘŀ /ƘƛŀǊŀέΦ ¢ƘŜ ǘƻǘŀƭ ŀƳƻǳƴǘ ƻŦ ǘƘŜ ǇǊƻƧŜŎǘ ƛǎ ŀǇǇǊƻȄƛƳŀǘŜƭȅ пм aϵ ŀƴŘ Ƙŀǎ ōŜŜƴ ǊŜŎŜƴǘƭȅ ŦǳƴŘŜŘ ōȅ ǘƘŜ Lǘŀƭƛŀƴ 

DƻǾŜǊƴƳŜƴǘ ŦƻǊ му aϵ ƛƴ ǘƘŜ Ŏŀƭƭ άextraordinary intervention program for urban regeneration and the safety of the 

suburbsέ.  

Starting from 2019, in the Santa Chiara Urban District will be refurbished four public building complexes (volume: 25,995 

m3, floor area: 9,076 m2) and will be built another new private building complex (Habitat complex, volume: 3,1047 m3, floor 

area: 1,1088 m2). These buildings are designed to: public offices, public meeting areas, social and health needs, cultural, 

shops, housing.  

TƘŜ р ƛƴǾƻƭǾŜŘ ōǳƛƭŘƛƴƎǎ ǿƛƭƭ ōŜ ǎǳǇǇƭƛŜŘ ǿƛǘƘ ŀƴ ƛƴƴƻǾŀǘƛǾŜ άƎŜƻǎƻƭŀǊέ ƘŜŀǘ ŀƴŘ Ŏƻƻƭ ǎǳǇǇƭȅ ŎƻƴŎŜǇǘΦ ¢ƘŜ ǎȅǎǘŜƳ Ŏƻƴǎƛǎǘǎ 

of the following main components: 

¶ A central geothermal resource providing heating and cooling through borehole heat exchangers and acting as a 

seasonal storage for the residual heat from building cooling and for the excess solar heat production; 

http://www.comune.trento.it/Comunicazione/Il-Comune-informa/Ufficio-stampa/Comunicati-stampa/S.-Chiara-Open-Lab-approvazione-dei-progetti
http://www.comune.trento.it/Comunicazione/Il-Comune-informa/Ufficio-stampa/Comunicati-stampa/S.-Chiara-Open-Lab-approvazione-dei-progetti
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¶ A low temperature DHC network (T < 50°C) that connects the geothermal resource with buildings; 

¶ Electric heat pumps at building level providing the necessary heat and cool to the buildings (space heating, space 

cooling and domestic hot water); 

¶ Distributed PV feeding electric heat pumps; 

¶ Distributed solar thermal collectors for domestic hot water and space heating;  

¶ Distributed small building storage for domestic hot water and space heating/space cooling inertia. 

With only one thermal machine, the heat pump, it will be possible to provide space heating, space cooling and domestic 

hot water. The high expected efficiency of the heat pump (SPF>5) will be guaranteed thanks to the high energy performance 

of the buildings (for space heating user side temperature < 50°C), the use of the geothermal source, rather than the air, 

and the integration of the solar source for domestic hot water and space heating. For the low temperature district heating 

and/or cooling network heat transport losses < 3% are expected. The outcomes of the project will include detailed 

dimensioning of all components, including the innovative ones, and their adjustment to each other for best performance 

of the overall system, development of operation strategies, evaluation of possible tariff models, identification and proof of 

sensitive parameters (e.g. geothermal characteristics of the ground, solar production profiles, individual building thermal 

demand profiles). A detailed dynamic simulation model of the whole heating and cooling supply system will be established. 
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Strategies 

Goals/ambition Positive Energy  χ  Zero-emission δ    Energy neutral χ    Energy efficient χ     

Carbon-free δ    Climate neutral δ  

Sustainable neighbourhood δ   Social aspects/affordability δ 

Indicators/expected 

impact 

¶ Reduction of heat demand in the public building complexes: 1.3 GWh/year 

¶ Local RES production: PV = 291 MWh/year; geothermal = 734 MWh/year heat + 

1100 MWh/year cold 

¶ Environmental: reduction of CO2 emissions = 351 tCO2/year 

¶ Economic: reduction of energy cost = 94,000 euro/year  

Overall strategies of 

city/municipality 

connected with the project 

- Smart City Strategies 

- Urban Renewal Strategies 

- Energy Masterplanning 

Which factors have been 
included in 
implementation 
strategies? 

Local (renewable) resources Ἠ   Regional energy system Ἠ   Mobility  Ἠ   Buildings Ἠ    

Materials Ἠ   Refurbishment Ἠ 

Sustainable production Ἠ   Sustainable consumption Ἠ 

(Local) Governance ἦ   Legal framework ἦ   Business models Ἠ  

Innovative stakeholder 
involvement strategies 

- Citizens: Municipality of Trento, Province of Trento   
- Investor/real estate: Habitat 
- Research: FBK 

Typology of energy supply - PV: 230 kW, 291 MWh/year 
- Heat pump system: 1080 kW, 917 MWh/year heat + 917 MWh/year cold 
- Geothermal energy: 23750 m of BHEs 
- District heating/local heating 
- Solar thermal 
- Waste heat 
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Success factors Challenges/barriers 

- Involvement of main public and private stakeholders as 

project partners 

- High reduction of heat demand in existing buildings (-

77%) 

- Refurbishment of existing buildings and shift from 0 to 

100% in the use of renewable sources 

- Construction of new highly efficient buildings 100% 

powered by renewable sources 

- High production of renewable electrical (291 

MWh/year) and thermal energy (734 MWh/year heat + 

1100 MWh/year cold) 

- Use of seasonal underground thermal energy storage 

(seasonal UTES) 

- Optimal integration of multiple renewable sources and 

waste heat (power to heat; low temperature DHC) 

- Inclusion of the study area in the Province of Trento 

characterized by renewable electricity production 

(mainly hydroelectric) greater than consumption (in an 

annual balance) 

- Introduction of advanced monitoring and control 

systems at building and at DHC level 

- Involvement of all citizens living in the Santa Chiara 
Urban District 

- The Santa Chiara Urban District is a mixed-property area 
(Public-Private): share technical solutions, subdivision 
of costs and incentives 

- High financial commitment 
- Intervention on existing buildings 
- Optimal integration of multiple renewable sources and 

waste heat 
- Introduction of advanced monitoring and control 

systems at building and at DHC level 
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29 Vienna, Austria - Zukunftsquartier 
 

General information 

City Vienna, Austria 

Project name Zukunftsquartier (Future Quarter) 

Project status planned χ    under construction δ    realized δ    in operation 

Project start ς end 07/2018 ς 06/2019 (start of construction: Q3/2021; Finalisation Q3/2024) 

Contact Petra Schöfmann, UIV Urban Innovation Vienna 

Project website http://www.urbaninnovation.at/de/Projects/Zukunftsquartier   

Size of project area  n/a 

Building structure Newly built Ἠ   Existing neighbourhood Ἠ   Mixed ἦ 

Land use The (planned) usage mix includes about 50% living and 50% office/trade/small industry and other 
businesses in each examined quarter. 

Financing ¢Ƙƛǎ ŜȄǇƭƻǊŀǘƻǊȅ ǎǘǳŘȅ ƛǎ ŦǳƴŘŜŘ ōȅ ά/ƛǘȅ ƻŦ ǘƻƳƻǊǊƻǿέΦ 

α/ƛǘȅ ƻŦ ǘƻƳƻǊǊƻǿέ is a research and technology program of the Federal Ministry for Transport, 
Innovation and Technology (BMVIT). It is handled on behalf of the BMVIT via the Austrian 
Research Promotion Agency (FFG) together with the Austrian Economy Service Corporation (aws) 
and the Austrian Society for Environment and Technology (ÖGUT). 

 

Overview description of the project 

One of the many challenges on the path to decarbonisation is the development of sustainable, safe and affordable energy 
supply strategies for (new construction) quarters. As support and to set an example, the municipal government of Vienna 
undertook the realization of an innovative role-model city district in its governmental agreement (2015) in the chapter 
άŜƴŜǊƎȅέΦ 

In the course of the funded exploǊŀǘƻǊȅ ǎǘǳŘȅ άCǳǘǳǊŜ vǳŀǊǘŜǊά όά½ǳƪǳƴŦǘǎǉǳŀǊǘƛŜǊάύ ǘǊŀƴǎŦŜǊŀōƭŜ ŎƻƴŎŜǇǘǎ ŦƻǊ Ǉƭǳǎ-energy 
quarters are developed. Based on and subsequent to this scoping study, an energy showcase quarter in Vienna shall be 
realised. Plus-energy quarters are city districts which produce more energy (electricity and heat) over the year than the 
users consume by utilising local energy sources, synergies concerning mixed usages and flexibilities. In the course of the 
project, possibilities and definitions to transfer this concept to the very dense city are being investigated. 

The undertaking strives for the development of a quarter-energy-system that enables the distribution of the recovered 
energy between the local consumers and thereby optimizes all energy services comprehensively. The areas of focus lie on 
the technical and economic feasibility as well as user comfort. On the basis of the exploratory study, an energy showcase 
quarter in Vienna shall be realised. 

Under the direction of the UIV Energy Center and together with the project partners University of Applied Sciences 
Technikum Vienna (FH Technikum Wien) and the Institute of Building Research and Innovation (IBR&I), profound technical 
and economic analysis and rough energy concepts as well as variants for a number of concrete areas with mixed usage in 
Vienna in the 3rd, 10th, 16th, 17th and 21st district are currently being developed. These are predominantly new construction 
quarters, but also existing quarters of different size, that show varying on-site energy potentials which shall be used with 
innovative concepts. For the one or two quarters with the highest probability of realisation and on the basis of the local 
energy situation as well as stakeholder requirements, detailed energy concepts on the level of preliminary drafts are being 
developed. Thereby, the technical and economic feasibility as well as the legal framework are analysed and examined. 

Property developers and planners of the respective quarters are involved in the project as well as important municipal 
actors. This creates the best possible conditions for a subsequent realisation. Through collective analysis of a greater 
number of quarters and the development of recommendations for action, the project shall give new insights for the 

http://www.urbaninnovation.at/de/Projects/Zukunftsquartier
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broader application of ǘƘŜ ŎƻƴŎŜǇǘ άǇƭǳǎ-ŜƴŜǊƎȅ ǉǳŀǊǘŜǊέ ŀƴŘ ŦǳƴŎǘƛƻƴ ŀǎ ŀƴ ƛƳǇƻǊǘŀƴǘ ƛƴƛǘƛŀǘƻǊ ŀƴŘ ǇǊŜŎǳǊǎƻǊ ŦƻǊ ǘƘŜ 
realisation of future innovative energy showcase quarters in Vienna and other cities. 

 
© Urban Innovation Vienna 

 

Strategies 

Goals/ambition Positive Energy Ἠ   Zero-emission ἦ   Energy neutral ἦ   Energy efficient Ἠ    

Carbon-free ἦ   Climate neutral ἦ 

Sustainable neighbourhood ἦ   Social aspects/affordability ἦ 

Other: 

¶ Economic feasibility 

¶ High quality of living and comfort 

¶ Early and constant user integration for reaching the positive energy goal. 

Indicators/expected 

impact 

The methodological approach is based on a primary energy balance of the quarter. 

In the course of the project, certain indicators and system boundaries have been developed. In 
order to differentiate the possibility to harvest on-site renewable energy in densely populated 
urban areas in comparison to less densely built regions (apartment buildings vs. single-family 
ƘƻǳǎŜǎύΣ ŀƴ άŜƴŜǊƎȅ ōŀƭŀƴŎŜέ ōŀǎŜŘ ƻƴ ǘƘŜ ŦƭƻƻǊ ŀǊŜŀ Ǌŀǘƛƻƴ Ƙŀǎ ōŜŜƴ ŘŜǾŜƭƻǇŜŘΦ !ŘŘƛǘƛƻƴŀƭƭȅΣ ŀƴ 
άŜƴŜǊƎȅ ŎǊŜŘƛǘέΣ ŎƻƳƛƴƎ ŦǊƻƳ ŎŜƴǘǊŀƭ ǊŜƴŜǿŀōƭŜ ǇƻǿŜǊ Ǉƭŀƴǘǎ ŀŦǘŜǊ ŀƭƭ ƛƴŘǳǎǘǊȅ ŀƴŘ ǇǳōƭƛŎ ǘǊŀƴǎǇƻǊǘ 
is supplied, is calculated for each Austrian inhabitant - which can then be taken into account for 
primary energy balancing of the quarter.  

To visualize economic feasibility, additional costs in comparison to a conventional energy supply 
(gas heating) and lower building standards are calculated.  

Overall strategies 

of city/municipality 

connected with the 

project 

The project supports the goals of the Smart City Wien Framework Strategy concerning saving 
resources and decarbonisation. The project helps to reach the goals stated in the Energy Framework 
Strategy and the Climate Protection Program, as well as the Urban Development Plan 2025. 
Additionally, the municipal government of Vienna decided on realizing innovative energy showcase 
quarters in its governmental agreement of 2015. 
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Which factors have 
been included in 
implementation 
strategies? 

Local (renewable) resources Ἠ   Regional energy system Ἠ   Mobility  Ἠ   Buildings Ἠ    

Materials ἦ   Refurbishment ἦ   Sustainable production ἦ   Sustainable consumption ἦ 

(Local) Governance Ἠ   Legal framework Ἠ   Business models Ἠ   

Other: 

- Needs and experiences of property owners/ developers 
- Integration plan for future users 

Innovative 
stakeholder 
involvement 
strategies 

A concept for the integration of future users (renters, owners, employees) will be developed. The 

aim is to optimize the user behaviour respectively to minimize the potential negative effects on the 

energy system. 

In order to support a realization in the best possible way, both the developers as well as the 
relevant administration of the city of Vienna have been involved right from the start. 

Typology of energy 
supply 

Different energy concepts and variants for concrete quarters are developed in order to achieve plus-

energy over the year, while focusing on economic feasibility. Energy (both electricity and heat) can 

be exchanged with the (public) networks, although the on-site renewable energy supply has to be 

greater than the consumption over the year. 

Each energy system of the different quarters includes photovoltaic systems as well as geothermal 

(field of boreholes and/ or groundwater) heat pumps. Depending on the local availability and 

demand district heating and direct or indirect surplus heat are also used. The gentle cooling of the 

buildings during summer (via component activation) is one measure for climate adaptation and 

supports the economic feasibility by enabling the long term attractiveness for renters and buyers 

of the building. The extracted heat is stored underground and used for heating in winter. 

The planning of the local energy system includes flexibilities which facilitate the usage of renewable 
energy from Peak-Shaving through demand side management measures. 

 

Success factors Challenges/barriers 

The developed system boundaries for positive energy 
quarters in densely populated areas have already received 
considerable national recognition.  

The early and comprehensive involvement of all 
implementation-relevant actors, including the city 
administration, was an important step in supporting a later 
realisation. 

Initial cost-effectiveness analyzes show that the plus-energy 
concept in combination with a suitable business model is 
economically viable (in some cases even without subsidies) 
in the long term. 

On the one hand, it is very important to consider the topic 
of energy early in the planning process, on the other hand, 
it complicates the conception, as the future non-residential 
users are not yet known and their energetic behaviour 
(demand, synergy effects etc.) is therefore difficult to plan. 

Success factors in future realization projects will be the 
willingness of the quarter developers to accept longer 
payback times for their investment and put additional effort 
into the planning and innovation process. 

Last but not least the engagement of the future users 
concerning energy consumption and technology usage as 
well as a long term monitoring process are key to reach the 
planned efficiency in reality. 
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TOWARDS POSITIVE ENERGY DISTRICTS  
 

In this Section, 32 projects that did not declared a PED ambition but presents interesting features for the PED 

program are described. They are grouped in 3 categories depending on their development phase: Projects 

Implemented/In Operation (11), Projects in Implementation Stage (15) and Projects in Planning Stage (6).  

Figure 6 shows geographic distribution of projects without a PED ambition (Towards PED) in Europe while table 2 

summarizes selected features of towards PED projects based on information provided by the projects and/or 

available on their websites. 

 

Figure 5 Europe distribution of projects of this booklet with not declared PED ambition 
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Table 2. Summary of selected features of projects without a PED ambition  
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IMPLEMENTED/IN OPERATION 

30 Drammen, Norway - Jacobs Borchs Gate 
 

General information 

City Drammen, Norway 

Project name Jacobs Borchs Gate  

Case provided by RHC/DHC+:  
https://www.rhc-platform.org/content/uploads/2019/10/RHC-VISION-2050-WEB.pdf 
 

Project status planned ἦ   under construction δ    realized Ἠ   in operation Ἠ 

Project start ς end 2009-2012 

Contact Jon Vincent Haugen 

Project website www.df.no  

Size of project area 1000 m2 (energy centre) 

Building structure Newly built ἦ   Existing neighbourhood Ἠ   Mixed ἦ 

Land use Mixed use (city centre) 

Financing The facility is owned by an Energy Services Company. Profits are re-invested. 

Business model: Make heat cleanly and cheaply and sell fairly, reinvesting in growing the 
network and continuing to improve the quality of the facility. 

 

Overview description of the project 

Drammen wished to upgrade their existing district heating which was a mixture of electric, biomass and gas/oil. They 
recognised the need to move from fossil and combustion fuels and so decided to utilize seawater as a heat source for an 
industrial heat pump. Also recognizing the danger of HydroFluoroCarbons (HFCs) and other synthetic working fluids they 
began to explore the use of ammonia. 

The facility is 50% owned by the city financial leaders and 50% owned by private investors. The price of heat is regulated 
and transparent. The quality or cleanliness of heat is also regulated with respect to carbon and combustion particulate 
hence the shift from biomass. 

 

Strategies 

Goals/ambition Positive Energy ἦ   Zero-emission χ    Energy neutral δ    Energy efficient χ     

Carbon-free χ    Climate neutral χ  

Sustainable neighbourhood δ   Social aspects/affordability ἦ 

A drive for both non fossil fuel and non-greenhouse gas working fluids plus maximum efficiency led 

to deploying ammonia fjord source heat pumps. 

Indicators/expected 

impact 

Economic: 
.ǳǊƴƛƴƎ Ǝŀǎ ƭƻǎŜǎ ǘƘŜ ŎƭƛŜƴǘ ƳƻƴŜȅΦ {ǇŜŎƛŦƛŎ ŦƛƴŀƴŎƛŀƭ ƛƴŦƻǊƳŀǘƛƻƴ ƛǎƴΩǘ ŀǾŀƛƭŀōƭŜ ƻƴ ǎŀƭŜǎ ǇǊƛŎŜ ƻŦ 
ƘŜŀǘ ōǳǘ Ǝŀǎ Ŏƻǎǘǎ ϵтлκa²ƘΣ ōƛƻƳŀǎǎ ϵрлκa²Ƙ ŀƴŘ ƘŜŀǘǇǳƳǇǎ ϵмлκa²Ƙ όŜƭŜŎǘǊƛŎƛǘȅ ƛǎ 
ϵолκa²ƘύΦ 

Environmental: 

https://www.rhc-platform.org/content/uploads/2019/10/RHC-VISION-2050-WEB.pdf
http://www.df.no/
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Heat delivered from the heat pump is 67GWh/year, which avoid 78Gwh of gas, whilst consuming 
23GWh/yr of electricity which is practically zero carbon. In the UK the same consumption would 
equate to 5,000 T of CO2 per annum. Gas would be 16,000 T of CO2 per annum. 

The working fluid being ammonia contributes practically zero CO2. Had they used HFC R134a this 
would have been an equivalent of 800,000 km of driving equivalent if the plant leaked 70 kg per 
year. 

Societal: 
IŀǊŘ ǘƻ ǎŀȅ ŀǎ bƻǊǿŀȅ ƛǎ ǎƻ ŀŎŎǳǎǘƻƳŜŘ ǘƻ ŘƛǎǘǊƛŎǘ ƘŜŀǘƛƴƎ ŀƴŘ ŘƻŜǎƴΩǘ ƘŀǾŜ ŀ Ǝŀǎ ƴŜǘǿƻǊƪΦ 
However, were the buildings to use electricity their cost would be far higher. 

Overall strategies 

of city/municipality 

connected with the 

project 

Keep expanding. They also plan to utilize the waste cooling (10MW ς enough for 10 soccer fields 
worth of data centres). 

Which factors have 
been included in 
implementation 
strategies? 

Local (renewable) resources χ    Regional energy system  χ  Mobility ἦ   Buildings  χ   

Materials δ    Refurbishment χ    Sustainable production χ    Sustainable consumption ἦ 

(Local) Governance ἦ   Legal framework χ    Business models χ    

They began deploying a district heating system many years ago and continue to offer heat at a 

competitive price. The key to expansion is the operation of a concession whereby buildings must 

ŎƻƴƴŜŎǘ ƛŦ ƻƴ ǘƘŜ 5I ōǳǘ ŘƻƴΩǘ ƴŜŜŘ ǘƻ ōǳȅ ōǳǘ Ƴǳǎǘ ōŜ ƻŦŦŜǊŜŘ ǊŜŀǎƻƴŀōƭȅ ǇǊƛŎŜŘ ƘŜŀǘΦ {ƻ ŜǾŜǊȅƻƴŜ 

wins and the network is as large as possible and still growing. 

Innovative 
stakeholder 
involvement 
strategies 

n/a 

Typology of energy 
supply 

District heating/local heating, Heat pump system 

 

Success factors Challenges/barriers 

- Cleanliness and price control. 
- Biggest ammonia heatpump operating at 90C in the 

world. 

- Keep growing, broaden supply options to include 
cooling. 
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31 Espoo, Finland - Smart Otaniemi 
 

General information 

City Espoo, Finland 

Project name  

Smart Otaniemi  

Project status planned δ    under construction δ    realized δ    in operation X 

Project start ς end 2018 - 2024 

Contact Ismo Heimonen; smartotaniemi@vtt.fi 

Project website https://smartotaniemi.fi/   

Size of project area n/a 

Building structure Newly built δ    Existing neighbourhood δ   Mixed χ  

Land use n/a 

Financing ¢ƻǘŀƭ ōǳŘƎŜǘ ƻŦ сΦс aƛƭƭΦ ϵ 

wŜǎŜŀǊŎƘ ƛƴǎǘƛǘǳǘŜǎ нΦт aƛƭƭΦ ϵΣ ŎƻƳǇŀƴƛŜǎ оΦф aƛƭƭΦ ϵ 

Partly (50 ς 60%) financed by Business Finland  

 

Overview description of the project 

The target of Smart Otaniemi is to plan and implement a new type of smart energy piloting area and ecosystem in a large 
and dynamic district. Smart Otaniemi is an ecosystem of 34 partners, working on 6 concrete pilots, developing new ideas 
and creating new energy business. 

An essential objective is to realise a showroom for new smart energy solutions and especially for Finnish competence. At 
the same, pilots from different domains (smart energy, buildings, transport, and communication) will be combined in 
Otaniemi which enables finding synergies and maximising benefits from cross- cutting value chains. Smart Otaniemi pilot 
platform serves both experimental research activities as well as close-to- market proofing of concepts and products. Thus 
it enables both testing and piloting of solutions in development phase and proof of feasibility for commercial and 
exportable solutions. 

Smart Otaniemi aims to be a living lab with real customers involved. Focus will be especially on utilizing all types of data 
(energy, weather, traffic etc.) for new applications and services and on making Otaniemi more real-time monitorable and 
controllable area. The Smart Otaniemi innovation ecosystem is open to all and will be lasting and developing over time 
following the progress on its relevance areas. 

 

Strategies 

Goals/ambition Positive Energy δ   Zero-emission δ    Energy neutral δ    Energy efficient δ     

Carbon-free δ    Climate neutral χ  

Sustainable neighbourhood δ   Social aspects/affordability  χ

Other: 

Smart Otaniemi seeks to establish a piloting platform that contributes to four common objectives: 
societal development, innovation capabilities, export businesses and new investing possibilities. 

mailto:smartotaniemi@vtt.fi
https://smartotaniemi.fi/
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Smart Otaniemi clearly targets the objectives set by Business Finland Smart Energy program. In 
terms of high level objectives, Smart Otaniemi contributes to developing smart energy ecosystems 
and platforms.  

Further Smart Otaniemi addresses utilization of digitalization and IoT in energy sector, as well as 
develops new business models for energy efficiency, renewable energy, smart grids, system 
flexibility and customer interface.  

At the same, Smart Otaniemi supports export industry be means of providing an international level 
showroom and reference cases for new solutions.  

There is also a strong need of coordinating and evaluating of different Smart Energy pilots in Finland. 
Smart Otaniemi can act as a hub for these pilots and produce combined information in order to get 
even more benefits of Smart Energy innovation ecosystems in Finland for business and decision-
making purposes. 

Indicators/expected 

impact 

n/a 

Overall strategies 

of city/municipality 

connected with the 

project 

Smart Otaniemi will offer Espoo one potential channel to realise parts of their vision to become 
emission free by 2030.  

Aalto Campus has the target of being carbon free by 2030. Smart Otaniemi provides one roadmap 
how to get to this target. The key issues are intelligent management of local renewable energy 
resources, harnessing of the flexibility of the local loads, energy storages management, Electric 
Vehicles smart charging systems and intelligent integration of the mentioned resources into the 
energy markets. 

The Helsinki Metropolitan Smart & Clean Foundation is a five-year (2016-2021) step change project. 
¢ƘŜ ŦƻǳƴŘŀǘƛƻƴΩǎ ǘŀǎƪ ƛǎ ǘƻ ŘǊƛǾŜ ǘƘŜ ŎƘŀƴƎŜ ƛƴ ǘƘŜ IŜƭǎƛƴƪƛ ŎŀǇƛǘŀƭ ǊŜƎƛƻƴ ŀƴŘ ǘƘŜ /ƛǘȅ ƻŦ [ŀƘǘƛ ŦƻǊ 
ǘƘŜ ŀǊŜŀ ǘƻ ōŜ ǘƘŜ ǿƻǊƭŘΩǎ ōŜǎǘ ǘŜǎǘ ōŜŘ ŦƻǊ ǎƳart and clean solutions. The close cooperation with 
the Smart & Clean Foundation will ensure that possible cross insemination of data, ideas, and pilots 
lead to cross sectoral innovation. The learnings from Smart Otaniemi Pilot can be distributed to 
other areas and cities as well as used for creating open data platforms for other sectors. 

Which factors have 
been included in 
implementation 
strategies? 

Local (renewable) resources χ    Regional energy system  χ  Mobility   χ  Buildings χ     

Materials δ    Refurbishment δ    Sustainable production χ    Sustainable consumption δ 

(Local) Governance δ   Legal framework χ    Business models χ   

Innovative 
stakeholder 
involvement 
strategies 

VTT (Research) 

Aalto University (Research) 

ABB (Industry) 

ACRE (real estate owner)  

e2m (Industry) 

Empower IM (Industry) 

Eneron (Industry) 

ESF (Industry) 

Fourdeg (Industry) 

Ensto (Industry) 

GEF (Industry) 

Granlund (Industry) 

Merus (Industry) 

Nokia (Industry) 
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Nuuka Solutions (Industry) 

Parking Energy (Industry) 

Savon Voima (Industry) 

Seneqo (Industry) 

Typology of energy 
supply 

District heating (open district heating), Deep Geothermal energy 

 

Success factors Challenges/barriers 

Strong support from the Finnish national innovation agency, 
Bussiness Finland. The Ecosystem has increased and there 
are now 70 partners. The pilots are ongoing and feasibility 
studies have been done. More pilots are planned and in the 
pipeline for a 2nd and 3rd phase. Regulatory sandbox under 
evaluation. 

Regulatory barriers for test bed/piloting experimentation. 
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32 Grenoble, France - City Wide Project 
 

General information 

City Grenoble, France 

Project name City-wide project 

Case provided by RHC/DHC+:  
https://www.rhc-platform.org/content/uploads/2019/10/RHC-VISION-2050-WEB.pdf 
 

Project status planned Ἠ   under construction Ἠ   realized χ    in operation Ἠ 

Project start ς end 1970 ς ongoing   

Contact CCIAG ς Nicolas Giraud 

Project website https://www.cciag.fr/  

Size of project area (City) 

Building structure Newly built Ἠ   Existing neighbourhood χ    Mixed Ἠ 

Land use n/a (mixed use/city-wide) 

Financing Investment by Grenoble-Alpes Metropolis and the private company CCIAG 

The district heating is operated through a public delegation service: the private company 

CCIAG invest and operate the district heating for the next 15 years 

 

Overview description of the project 

The GRENOBLE-ALPES-METROPOLIS (METRO) district heating, with its 170 km of liquid pressurized water distribution 
pipes, is the second largest District Heating System in France (900 GWh). The district heating is a strong part of the energy 
strategy of the city. For 30 years, the city is engaged in a process to integrate renewable energy and decarbonize the 
network. Then CO2 emissions have drastically dropped (-60%) since 1990 to reach a minimum level (115 g/kWh) in 2017 
while the RE penetration is currently about 66.5%. 

The integration of renewable and recovery energy accelerates and solutions are deployed to achieve a 100% RE District 
IŜŀǘƛƴƎ ƛƴ нлооΦ {ǘŀǘŜ ƻŦ ǘƘŜ ŀǊǘ ǎƻƭǳǘƛƻƴǎ όōƛƻƳŀǎǎΣ ǿŀǎǘŜ ƘŜŀǘ ŦǊƻƳ ƛƴŎƛƴŜǊŀǘƛƻƴ ǇƭŀƴǘΣΧύ ŀǊŜ ŎƻƳōƛƴŜŘ ǿƛǘƘ ƛƴƴƻǾŀǘƛǾŜ 
ǎƻƭǳǘƛƻƴ όǎǘƻǊŀƎŜΣ /hн ŎŀǇǘǳǊŜΣ ǎƳŀǊǘ ŎƻƴǘǊƻƭΣΧύ ǘƘŀǘ ŀǊŜ ǳƴŘŜǊ ǎǘǳŘȅ ŀƴŘ ŘŜǾŜƭƻǇƳŜƴǘ ǿƛǘƘ /9! research center. 
 

 Share of each fuel mode (2017); source: GAM-DHS 

https://www.rhc-platform.org/content/uploads/2019/10/RHC-VISION-2050-WEB.pdf
https://www.cciag.fr/
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% RE in the energy mix; source: GAM-DHS CO2 emissions (g/kWh); source: GAM-DHS 

 

For the CITY-ZEN European project (2016-2019), the Flaubert 
district demonstrator is an expansion of the network via a low 
temperature (70 °C) and low pressure sub-station. 

A new renewable (thermal solar energy) at lower temperature 
source is connected to limit heat losses during transportation. 
This new RE is coupled to a phase change material (PCM) heat 
storage. 

With a smart management control system the environmental 
footprint is optimized and balanced using the solar energy, the 
ǎǘƻǊŀƎŜ ŀƴŘ ǘƘŜ ōǳƛƭŘƛƴƎǎΩ ǘƘŜǊƳŀƭ ƛƴŜǊǘƛŀΦ 
 

 FLAUBERT Demonstrator timeline 

 

Strategies 

Goals/ambition Positive Energy δ   Zero-emission ἦ   Energy neutral δ    Energy efficient Ἠ    

Carbon-free χ    Climate neutral χ  

Sustainable neighbourhood δ   Social aspects/affordability Ἠ 

- 75 % RE in 2020 
- 85 % RE in 2022 
- 100% RE in 2033 

Indicators/expected 

impact 

Economic: Competitive price of the DH compared to other energy  

Environmental: 100% RE in 2033  

Societal: Maximise local energy and satisfaction of user 

Overall strategies 

of city/municipality 

connected with the 

project 

The development of the DH and its decarbonisation is part of the directory scheme of energy of 
city that include all energy (gas, electricity and heat). 
 
The strategy is based on : 
- Integration of recovery and renewable energy : replacement of fossil fuel boiler 
- Densification and extension : increase or stabilize the energy delivered of the DH 
- LƴƴƻǾŀǘƛƻƴ Υ ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ ŀŘǾŀƴŎŜŘ ŎƻƴǘǊƻƭ ǎȅǎǘŜƳ ŀƴŘ ƛƴƴƻǾŀǘƛǾŜ ŎƻƳǇƻƴŜƴǘǎ όǎǘƻǊŀƎŜΣΧύ 






















































































































































