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Horizon2020: SPARCS (2019-2024) project

 International smart city themed research and 
innovation project

 Over 30 partners; 2 Lighthouse and 5 Fellow cities

 Future Positive Energy Districts, or ’PEDs’

 ”Districts that produce more energy than they consume”

 Focus on transforming the built environment towards
zero-carbon:

 Local energy systems, renewable energy, flexible solutions, energy
efficiency

 Sustainable mobility, e-mobility and charging solutions, mobility
behaviours

 Citizen engagement, human-centric solutions
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Espoo and SPARCS
Goals

Citizen-centric and 
carbon neutral 

district

• Positive Energy Districts (PED’s) 
to enable the use of new 
sustainable and local energy 
solutions

• Electric mobility
• Citizen engagement, and 

fostering sustainable everyday 
life

• Co-creation in the development 
of new sustainable and smart 
solutions

Objective
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Examples of SPARCS demonstrations

Citycon and Adven implemented 
a ground-source heat pump for 

heating and cooling, solar panels 
on the roof and facade, and 

battery storage at the Lippulaiva 
center

Plugit Finland implemented an 
electric bus charging system in the 

Sello bus terminal for the local 
public transport operator HSL

VTT developed a digital twin to 
visualize, monitor and 

forecast the energy 
performance of the Sello 

shopping center
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Link to co-creation 
model toolkit (PDF)

https://admin.espoo.fi/sites/default/files/2024-08/Co-creation_model.pdf
https://admin.espoo.fi/sites/default/files/2024-08/Co-creation_model.pdf
https://admin.espoo.fi/sites/default/files/2024-08/Co-creation_model.pdf
https://admin.espoo.fi/sites/default/files/2024-08/Co-creation_model.pdf
https://admin.espoo.fi/sites/default/files/2024-08/Co-creation_model.pdf
https://admin.espoo.fi/sites/default/files/2024-08/Co-creation_model.pdf
https://admin.espoo.fi/sites/default/files/2024-08/Co-creation_model.pdf
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Possibilities, drivers, challenges and 
obstacles from a Nordic PED viewpoint

 During SPARCS, the City of Espoo 
arranged three workshops to assess 
PED’s from a Nordic viewpoint

 Workshops were completed in 
collaboration with Finnish SPARCS 
partners and other Finnish cities 
from PED lighthouse projects

 During the workshops, PEDs were 
assessed from technical, social and 
economical viewpoints using a 
SWOT template

Picture: Alena Bureika
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Possibilities and drivers
 A strong technical base drives PED innovation -> Smart meters, IoT, automation, 

etc…

 Utilization of waste heat provides clear benefits in cold climates

 Supporting the electricity grid to facilitate electrification of mobility and district 
heating

 Collaboration at multiple levels between multiple stakeholders

 Grassroot level development and build-up of local communities

 Co-creation between the municipality and local land-owners, utilities, research 
organizations, etc…

 Between municipalities on a national and international level

 PEDs need to provide a financial driver -> Demand response, own production, 
energy savings…



This project has received funding from the European Union’s Horizon 2020 research and innovation programme under Grant Agreement No. 864242 Topic: LC-SC3-SCC-1-2018-2019-2020:
Smart Cities and Communities

Challenges and obstacles
 Local renewable electricity production does not meet the PED demand -> Virtual 

PED frameworks must be used

 Optimization at district level vs city level, what is the role of district heating?

 Fragmented land ownership can lead to difficulty in planning and decision 
making

 How to balance planning to reduce risk of increasing inequality between 
districts?

 Activity and interest is required from residents, how to increase engagement?

 Legislation does not always support PED’s 

 e.g. energy community legislation has strict guidelines on sharing electricity between 
property lines

 Payback time of solutions varies



ENPA - Energy as a service in urban 
district areas

The ENPA project explores the 
procurement of low-carbon energy service 
solutions at the district and block level, 
using real pilot sites in the Helsinki 
metropolitan area. The objectives of the 
project are:

• Develop district energy service models
• Create an operational model for cities
• Improve the district energy market
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 Important reports:

 SPARCS 2050 City Vision

 Holistic Impact Assessment of Demonstration Activities- updated version 2

 Espoo demonstrations, energy: Interoperability of holistic energy systems in Espoo

 Espoo demonstrations, mobility: EV mobility integration and its impacts in Espoo

 Espoo demonstrations, engagement: Optimizing People Flow and User Experience for Energy Positive Districts

 Replicating the smart city lighthouse learnings in Espoo: technical, social and economic solutions with validated business plans

 Replication and Upscaling plan Espoo

 Scientific papers

 Compilations of results:​

 Kera energy and mobility playbooks

 Finnoo energy and mobility playbook

 Buddy Class guidebook

 Co-creation model guidebook

 SPARCS Final Book

Materials

www.sparcs.info
SPARCS MOOC

 

https://sparcs.info/en/deliverables/d1-12-city-vision-2050-final/
https://sparcs.info/en/deliverables/d1-12-city-vision-2050-final/
https://sparcs.info/en/deliverables/d2-8-holistic-impact-assessment-of-demonstration-activities-updated-version-2/
https://sparcs.info/en/deliverables/d2-8-holistic-impact-assessment-of-demonstration-activities-updated-version-2/
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https://sparcs.info/en/deliverables/d2-8-holistic-impact-assessment-of-demonstration-activities-updated-version-2/
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https://sparcs.info/en/deliverables/d3-7-replicating-the-smart-city-lighthouse-learnings-in-espoo-technical-social-and-economic-solutions-with-validated-business-plans/
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https://sparcs.info/en/news/finnoos-playbook-advancing-sustainable-urban-development-through-sparcs-insights/
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@SPARCSeu

https://www.sparcs.info/
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