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About SPARCS 

 

 

Partners 

   

Sustainable energy Positive & zero cARbon CommunitieS demonstrates and validates technically 
and socioeconomically 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. SPARCS facilitates 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). Seven cities will demonstrate 100+ actions turning buildings, blocks, and 
districts into energy prosumers. Impacts span economic growth, improved quality of life, and 
environmental benefits towards the EC policy framework for climate and energy, the SET plan and 
UN Sustainable Development goals. SPARCS co-creation brings together citizens, companies, 
research organizations, city planning and decision making entities, transforming cities to carbon-
free inclusive communities. Lighthouse cities Espoo (FI) and Leipzig (DE) implement large 
demonstrations. Fellow cities Reykjavik (IS), Maia (PT), Lviv (UA), Kifissia (EL) and Kladno (CZ) 
prepare replication with hands-on feasibility studies. SPARCS identifies bankable actions to 
accelerate market uptake, pioneers innovative, exploitable governance and business models 
boosting the transformation processes, joint procurement procedures and citizen engaging 
mechanisms in an overarching city planning instrument toward the bold City Vision 2050. SPARCS 
engages 30 partners from 8 EU Member States (FI, DE, PT, CY, EL, BE, CZ, IT) and 2 non-EU 
countries (UA, IS), representing key stakeholders within the value chain of urban challenges and 
smart, sustainable cities bringing together three distinct but also overlapping knowledge areas: (i) 
City Energy Systems, (ii) ICT and Interoperability, (iii) Business Innovation and Market Knowledge. 
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1. EXECUTIVE SUMMARY 

SPARCS is one of the ongoing H2020 projects focusing on implementing and 
replicating Positive Energy Districts (PEDs) across seven European cities (two 
Lighthouses: Espoo, Leipzig; Five Fellow Cities: Maia, Reykjavik, Kladno, Kifissia and 
Lviv). The seven cities have planned 100+ actions that will turn the buildings, blocks, 
and districts into energy prosumers.  
 
This deliverable provides practical recommendations on nine cross-cutting issues. 
Cross-cutting issues are priority areas, which were identified and agreed upon by the 
SCC1 clusters during 2018 when new PED projects were to be financed (the clusters 
have now merged with the Smart city Marketplace). The document was updated in 
2024, and in that context two of the earlier ten issues were combined: citizen 
engagement and gender and socioeconomics. 
 
The document targets several actors in order to support them in their PED 
implementation and replication journey: Enablers, Decision makers, Implementers and 
Multipliers. 
 
Figure 1 illustrates the remaining 9 cross-cutting issues, each having challenges 
relevant to the SPARCS cities. The recommendations are based on the SPARCS 
partners’ experiences during the project implementation, which has included a variety 
of PED demonstration actions such as installation of renewables, smart mobility 
services and joint procurement.  
 
The recommendations and the relevant actors for those are listed in the summary 
chapter. Some recommendations appear relevant for many of the cross-cutting issues: 

• Introduce and align the regulations at least nationally, and preferably also at 
EU-level, learning from those countries where they are already applied. 
(Enablers) 

• Lobby for the regulations that are needed for the efficient implementation and 
operation of PEDs, giving the regulators professional insights on what is 
needed. (Decision makers, Implementers and Multipliers) 

• Engage/ communicate with the stakeholders early on in the project, especially 
the final users of the buildings and equipment. Provide information in a format 
suitable for the target group. Continue the communication and education of the 
users and stakeholders during the operational phase. (Decision makers, 
Implementers) 

• Pilot and test the solutions in smaller scale. Share the learnings with other 
similar actors. (Implementers, Multipliers) 

 



PAGE 10 OF 156 

 

 
Figure 1: The 9 cross-cutting issues for SPARCS  
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2. INTRODUCTION 

This deliverable addresses the task T6.2 Building recommendations on cross-cutting 
issues to describe the ongoing work and fill in the existing knowledge gaps.  
Positive Energy District (PED) is a specific type of project that very well represents the 
complexity of smart city implementation. The growing body of evidence on PED 
implementation in SPARCS cities and beyond is therefore helpful to frame and map 
the cross-cutting issues that cities are facing in complex smart city projects focusing 
on energy, mobility and data.  
The PED-EU-NET database (n.d.) is a growing repository where around 20 European 
cities aggregated their experiences into one location. The database identified a 
plethora of common barriers across several cities such as lack of internal capacities to 
support energy transition, lacking or fragmented local political commitment and support 
in the long term, building code and land-use planning hindering innovative technologies 
amongst many others. This shows that in many cases, non-energy issues are more 
important and require attention. Barriers related to social aspects, ICT, finance and 
market situations have also been provided within the database.  
A study by Zhang et al. (2021) analyses 60 PED projects in Europe collecting a larger 
set of data from cities such as geographical information, energy concepts, building 
archetypes and finance models to construct an even more comprehensive database. 
The most common renewable energy systems include solar energy, district 
heating/cooling, wind and geothermal energy.  
The EXCESS project (n.d.) examined development of Positive Energy Buildings 
(PEBs) in European cities by interviewing several actors (Hukkalainen et al. 2020). The 
conclusion was that all levels of governance have an important role to play in the roll-
out of PEBs and the coordination between the different levels of administration is 
crucial for success. Stakeholder engagement is also one key element. Other 
influencing factors for planning of NZEB (net-zero-energy building) and PEBs were 
found to be the cost, communication with investors about the importance of 
NZEB/PEB, feasible financial models, open discussion and tackling legal barriers. 

1.1 Purpose and target group 

This report provides a thorough overview of the knowledge gained in the SPARCS 
Lighthouse cities (LHCs) and Fellow cities (FCs) regarding the ten cross-cutting issues. 
This report produces recommendations that may be pursued further by not only cities 
and policy makers but also researchers working in similar projects, decision makers 
across governmental levels, and experts on the EU level amongst several others. The 
purpose of this collection of recommendations is to highlight and bring closer to the 
target groups selected learnings that can help with the implementation of ongoing and 
future PED and smart city projects. 
The cumulated experience of SPARCS that is implementing PED and smart city 
interventions allows process learning across the whole value chain of practitioners, 
starting with Enablers (regulatory and policy making authorities, typically on national 
or EU level), Decision makers (both city leaders and strategic planners as well as 
private investors such as real estate developers), Implementers (operative teams that 
ensure project design, management and implementation activities) and last, but not 
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least, Multipliers (in this case researchers who analyse and support the 
implementation processes according to scientific standards). Figure 2 summarises 
main target audience categories of the SPARCS recommendations. Overall, the report 
provides useful recommendations mainly for Decision makers and Implemeners, but 
some chapters include relevant information for Enablers (ch2.2, ch3 and ch4.3) and 
Multipliers (ch2.2, ch3.4, ch4.3, ch5, ch8 and ch9). The policy recommendations 
stemming from this work, and the work from T1.2 (presented in Deliverable 1.5 of 
SPARCS project) are collected to one document, which is presented in the Appendix. 
 

 
Figure 2: Target audience categories of SPARCS recommendations 

 
The term process learning describes the kind of learning that takes place in 
demonstration projects and urban innovation initiatives, and represents a combination 
of social and organisational knowledge generated by the interaction of local actors with 
innovative solutions which results in an increased capacity of individuals, organisations 
and complex stakeholder ecosystems to transform and utilise innovative approaches. 
Process learning results in better understanding of how to design and implement urban 
innovation and urban transformation projects. It is learning that relates to and 
strengthens the processes that enable innovation. Process learning results in changes 
at individual level as well as in structural changes. (Vácha et al., p. 16) 
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1.2 Contribution of partners 

Table 1 depicts the main contributions from partners in this deliverable.  
Table 1: Contributions of partners 

Partner Contributions 

VTT Editor of the deliverable. Content planning, allocation of writing responsibilities. 
Chapters 1-5 and 11 

CVUT Co-editor of the deliverable 

MOH Chapter 8 

FHG Chapter 6 

BABLE Chapter 6 

SUITE5 Chapters 9 & 10 

SPI Chapter 7 

1.3 Relation to other activities 

Table 2 depicts the main relationship of this deliverable to other activities or 
deliverables within the SPARCS project.  
Table 2: Relation to other activities in the project 

Deliverable 
/ Milestone 

Contributions 

D3.3 Implemented demonstrations of solutions for energy positive blocks in Espoo 

D3.6  People flow and user experience 

D4.3 Leipzig mid term review update 

D4.4 Interoperability of holistic energy systems in Leipzig  

D4.5 E-mobility integration and its impacts in Leipzig 

D4.6 Citizens and stakeholders in Leipzig's energy transition 

D6.3 The relevance of challenges was cross-checked again with PED-EU-NET database 

D7.3 Solutions descriptions feed into the Massive Open Online Course (MOOC) 

1.4 Methodology 

The recommendations on the nine cross-cutting issues (or topics) are based on the 
partners’ experiences within the seven SPARCS cities during the implementation or 
the project. They were selected for their relevance across different disciplines and 
interconnectedness with each other (hence the cross-cutting nature) as well as for their 
importance for the success of complex PED and smart city projects. Considering this 
fact, there is no single method that can be applied to explore each cross-cutting issue. 
Each city has had a unique experience during the project with regard to each cross-
cutting issue, which also means that there are varying scales of learnings and 
recommendations from different partners.  
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VTT coordinated regular group meetings with the 10 topic leaders since October 2022 
onwards to understand the cross-cutting issues at hand and identify relevant 
challenges for each cross-cutting issue (Figure 3). The topic leaders were requested 
to describe their method of data collection during the meetings and contact relevant 
individuals for further information as needed (Table 3). During the physical Extended 
Executive Board meeting in March 2023 held in Kladno, the topic leaders had the 
opportunity to present the first set of challenges to the partners, get feedback and 
identify any missing challenges. This list was further analysed during the following 
months where topic leaders selected high priority challenges. The final draft and list of 
recommendations was reviewed by the City Coordinators before publication as they 
are one of the main users of the final recommendations. “Capturing the insights of this 
group is significant to understand how urban experimentation links to transformation, 
as they play a key role in testing and scaling up innovations across the energy, ICT, 
transport, and green infrastructure sectors" (Evans et al. 2021, p. 172).  
The update of the report in 2024 consisted of a workshop in connection with General 
meeting in Leipzig in December 2023, where the partners had the opportunity to 
comment the recommendations and suggest additional views related to them. The 
comments and additions were handled by the topic leaders and commented by the 
City Coordinators before the publication of the updated version. 
 

 
Figure 3: Process and timeline 
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Table 3: Data collection for each cross-cutting issue 

Cross-cutting issue Approach 

Positive blocks Interviews with City of Espoo, Cenero, University of Leipzig, LSW, 
City of Maia, EDP, City of Lviv, City of Kladno, CVUT, Municipality 
of Kifissia 

Regulatory and legal 
aspects 

Interviews with City of Espoo, Cenero, University of Leipzig, LSW, 
City of Maia, EDP, City of Lviv, City of Kladno, CVUT, Municipality 
of Kifissia 

Storage solutions Interviews with Citycon, CENERO, Siemens, Adven 

Electro-mobility Interviews with City of Reykjavik, OR 

Effective business models SPARCS deliverables D7.4, D5.16, SPARCS grant agreement, 
information from LPZ and KONE, desktop review. 

Citizen engagement  Data collected from deliverables, QAT forms, SPARCS newsletters 
and information published in German by FHG IMW (direct link to 
German article by Koutalidis and Pollmer (2021)) 

Gender and socio-
economics 

Data collected from deliverables and QAT forms, discussions with 
Seecon and Leipzig  

Impact monitoring Recurrent telcos, workshops and meetings with Lighthouse cities’ 
consortia and technical experts 

Big Data and management Input collected during the implementation and the operation 
phase from technical partners and cities’ consortia 

Data security/protection Input collected during the implementation and the operation 
phase from technical partners and cities’ consortia 

 

https://urban-digital.de/datenbank-buergerbeteiligung/
https://urban-digital.de/datenbank-buergerbeteiligung/
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3. POSITIVE BLOCKS 

Positive Blocks are key development areas when discussing the present and future 
sustainability of cities (JPI Urban Europe, 2020). The term ‘Positive Blocks’ is one of 
the latest steps in the series of development from Passive Houses through different 
zero energy (or emission) concepts towards positive energy concepts, varying from 
building to district level. Brozovsky et al. (2021) include the concept as one of the 
Climate Friendly Neighbourhoods, highlighting more than 35 different terms used to 
describe such solutions for example, ‘zero emission neighbourhood’, ‘zero energy 
community’, ‘energy positive neighbourhood’ or ‘plus energy district’.  
No commonly agreed definition of the concept exists, but in SPARCS, Positive Blocks 
refer mainly to the concept used by European Commission in their definition for the 
Horizon 2020 Work Programme 2018–2020 (European Commission, 2020). There, the 
concepts PEB (Positive Energy Block) and PED (Positive Energy District) are used 
interchangeably (European Commission, 2020). Similar to the SET Plan Action 3.2 
definition of a PED (JPI Urban Europe, 2020), local renewable energy production and 
storage, as well as advanced materials, smart energy grids, demand-response, energy 
management and user interaction/involvement are the basis for PEB/PED (European 
Commission, 2020). The SET Plan Action 3.2, JPI Urban Europe and the EERA Joint 
Program on Smart Cities describes Positive Energy Districts (PEDs) as follows:  
“Energy-efficient and energy-flexible urban areas or groups of connected buildings 
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 securing the energy supply and a 
good life for all in line with social, economic and environmental sustainability” (JPI, 
2020).  
Furthermore, in that context, PEDs are classified into three categories (Wyckmans et 
al. 2019), which are also used in SPARCS to categorise the different demo areas:  

• PED autonomous: a district having clear geographical boundaries that is 
completely self-sufficient energy wise. This means the energy demand is 
covered by renewable energy produced within the district internally. The district 
is thus not allowed to import any energy from the external electricity grid or 
district heating/gas network. Energy generated in excess may be exported. 

• PED dynamic: a district having clear geographical boundaries with annual 
onsite renewable energy generation higher than its annual energy demand. The 
district may also openly interact with other PEDs as well as the external 
electricity grid and district heating/gas network. 

• PED virtual: a district that makes use of virtual renewable energy systems and 
energy storage located outside its geographical boundaries. The combined 
annual energy production of the virtual renewable energy systems and the 
onsite renewable energy systems must, however, be greater than the annual 
energy demand of the district.  

Regarding replication, the Smart city Information System (SCIS) defines replication of 
PEDs as the possibility of transporting or ‘copying’ results from a pilot case to other 
geographical areas with potentially different boundary conditions (Ferrer et al. 2017). 
This suggests that if a pilot PED was proven to work in one community or region, it 
could be exported to other communities or regions (indigenously or abroad) but taking 
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into account that the boundary conditions could differ from those in the piloted 
community or region. Replication may also involve the management process that was 
used in the pilot scheme or the cooperation structure between critical stakeholders.  
SPARCS agreement describes the Positive Blocks as follows: "In the call, Positive 
Energy Blocks/Districts (…) have an annual positive energy balance, are designed to 
be integral part of the district/city energy system, and they are well embedded in the 
spatial, economic, technical, environmental and social context of the project site." In 
the project, the seven cities of Espoo, Leipzig, Maia, Reykjavik, Kladno, Kifissia and 
Lviv have planned 100+ actions that will turn the buildings, blocks, and districts into 
energy prosumers. SPARCS work packages aim at urban transformation through City 
Vision 2050 and social empowerment (WP1), joint procurement, feasibility studies and 
bankable solutions in Fellow Cities (WP5) and establishing new business models 
(WP7). Co-creation is also a critical element in the project and has been implemented 
through several actions in the Lighthouse cities (WP3 & WP4).   
It has to be noted, however, that there is no strict definition of the PED concept in 
SPARCS, but it is rather the aim to study how far towards the concept it is possible to 
arrive with the solutions developed and demonstrated in the project.  

2.1 Challenge of Significance for SPARCS cities: Detailed interpretation of the 
PED concept in SPARCS cities  

Although many European cities are leading transitions to low-carbon energy, there is 
no common definition, roadmap and guideline to ensure the actual feasibility of PED 
designs (Bossi et al. 2020). A precise concept of PED does not exist in literature either 
(Brozovsky et al. 2021) nor has it been described in the revised European Building 
Directive (EPBD, 2023) mainly because cities are in the planning or early 
implementation stages with PEDs. As a consequence, the PED has not been included 
in the national legislations. It is difficult to define what Positive Blocks consist of: e.g. 
do they only include buildings or do they also include electric mobility? The municipality 
and city require a clear understanding of Positive Block to convince citizens and 
stakeholders of its relevance. Moreover, when discussing districts and blocks, the 
boundary issues are inevitable. This raises the question: how can PED boundaries be 
accurately marked as this also means defining the road boundaries? In general, 
defining boundaries on a city level has proven to be a tedious task and inclusion of 
transportation boundaries could make it more difficult for the municipalities. 
Now, in the JPI booklet (Gollner et al. 2020) and the PED-EU-NET database co-
developed by SPARCS there are more than 60 project entries altogether. Out of these, 
around 50% are at least in the implementation phase. The mapped case studies 
include also those that are not fully PEDs but have interesting features for moving 
‘Towards PEDs’ (also marked as ‘PED-relevant’ in the database). The number of PED 
and PED-relevant projects is increasing the chance of reaching the goal of 100 PEDs 
by 2025. 

2.1.1 Solutions developed in SPARCS 
SPARCS Lighthouse Cities applied the definition that is aligned with ‘PED virtual’ 
concept while the Fellow Cities had more flexibility and focused on other types 
of PEDs.  

https://pedeu.net/map/
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In SPARCS, the City of Espoo has examined the urban planning requirements, current 
state, and drivers and barriers related to PED development. Taking Kera area as a 
concrete, geographically defined development area, the possibilities of incorporating 
PED solutions to the new, upcoming city district have been examined and studied. The 
concept of the PED here leans mostly to ‘virtual’ and ‘dynamic’ PEDs, where the 
positive energy district, or the related individual solutions, interact with the system as 
a whole. The key learnings of Espoo in PED development are related to the 
acknowledged requirement of co-creation and collaboration on the topic with diverse 
local stakeholders, including landowners, companies, utilities and citizens. The key 
learnings of the PED development from a city’s urban planning perspective have been 
collected into a Co-creation model for sustainable and smart urban areas – toolkit (see 
Section 2.2 for more details).  
In the City of Leipzig, the PED approach was tested in existing neighbourhoods where 
Leipzig pursued a virtual and dynamic approach. This approach was implemented in 
two demo districts, where various monitoring, energy and load management systems 
were tested. The primary objective was to enhance energy efficiency and increase the 
proportion of renewable energy by effectively controlling energy demand and 
consumption based on specific requirements. The two demo districts are typical of 
Leipzig's urban structure: the monument protected Baumwollspinnerei, a former cotton 
mill built at the end of the 19th century, and the Dunckerviertel (part of Leipzig-West 
demo district), a residential neighbourhood representing a typical German Democratic 
State (GDR) dwelling type WBS70 – an architecture type from the GDR period when 
all wall, roof, and floor elements were industrially prefabricated. Additionally, a virtual 
energy district was established, where a virtual power plant was developed and 
implemented to efficiently manage renewable energy sources. 

Leipzig also believes it is of paramount importance to provide tenants with the 
necessary tools to actively participate in the energy transition. A significant outcome of 
this project is the realization that from a technical perspective almost anything is 
achievable; however, numerous regulatory barriers exist in Germany. As part of the 
SPARCS initiative, the city of Leipzig explored new processes within the city 
administration to expedite the further roll-out of PEDs (in Germany often declared as 
“climate-neutral districts”) and to visually represent the expansion of renewable energy 
through the Energy Atlas, representing energy and climate data as a prerequisite to 
the development of a digital twin, thus making the energy transition more visible. 
Maia municipality’s approach is closely aligned with the concept of the ’PED virtual’. 
One key aspect is the absence of a clear geographical boundary, as the project 
considers multiple municipal buildings spread throughout the city. The main typologies 
addressed were residential (Sobreiro Social Housing Neighborhood), industrial 
(Tecmaia), and multiple service buildings, highlighting that mobility was not considered 
in the analysis. The project involves the creation of a renewable energy community 
and onsite production of renewable energy, both electric (through distributed solar 
photovoltaic systems) and thermal (via small-scale solar thermal systems). However, 
the local PED still relies on the national electric and gas grids as the main contributors 
for the energy supply. Therefore, the road to positivity implies the decarbonization of 
the 'virtual renewable energy systems’, that was not achieved during the timeline of the 
project. Nonetheless, there are several positive aspects to consider, since these 
projects have provided an opportunity to showcase the complete process, starting from 
the baseline and illustrating the path that needs to be taken to achieve energy positivity 
and the carbon neutrality goals of Maia for 2050. This also highlights the importance 
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of adopting this approach as the way forward in designing new urban areas, 
infrastructures, buildings, or their rehabilitation. 
The city of Kladno adopted a design that is more aligned with ‘PED dynamic’ with 
emphasis on the onsite renewable energy production. That decision proved to be very 
limiting in terms of scope as the high energy consuming buildings within the locality 
had to be left out from the balance to reach the annual positive balance. The main heat 
source was the excess heat from the Winter Stadium combined with photovoltaics. In 
the end, the city decided to further pursue ‘Towards PED’/‘PED relevant’ alternative 
with a more favourable annual mismatch ratio (higher self-consumption), but without 
achieving the annual positive balance calculated with the onsite energy ratio (OER) 
indicator. 
Due to the existing challenges of the built environment, lack of available space, 
technical and regulatory difficulties for installing Renewable Energy Sources (RES), 
Municipality of Kifissia is working on PEDs via the formation of a pilot energy 
community. The solution includes the installation of a PV park on the terrace of a 
municipal building. In this way, citizens of Kifissia and members of the community will 
benefit from the energy produced via virtual net metering without the need of clear 
boundaries or proximity to the installation. The initial (and pilot) phase will not cover all 
energy needs of the buildings connected but instead it will be the beginning towards a 
PED through a collective action that could expand in the future, adding more 
renewables and achieving net zero greenhouse gas emissions. 
The City of Lviv has planned to integrate solutions developed within the SPARCS 
project and implement them through municipal programs and large investment projects 
funded by European financial institutions (EBRD, EIB). However, due to the current 
circumstances in Ukraine, a full-scale war with Russia, the use of public costs and 
loans for PED, development is not possible. Thus, Lviv is developing instruments that 
will enable better justification of a PED, in particular by engaging businesses and 
attracting private funds for development.  
The City of Reykjavik has an abundance of renewables, particularly hydropower and 
geothermal energy and so the heating and power system rely more on R&D than 
developing efficient networks. Nonetheless, Reykjavik still considers the energy 
system as ‘virtual PEDs’, where the district itself is energy positive. This added 
advantage allow them to tackle the climate mitigation agenda through other innovative 
measures. 
SPARCS researchers have contributed to various efforts to define PEDs in Europe, 
including taking part in the mapping and publicizing the different aspects and 
implications of the varying PED definitions. In this manner, together with peer projects 
such as MakingCity, SPARCS contributed to a more structured and differentiated 
approach to defining PEDs (Albert-Seifried et al. 2022). 

2.1.2 Impact of the solution in SPARCS 
Introducing the PED concept into city planning proved to be a test for the perception 
of the PED concept itself. Much effort was invested into educating the decision makers 
in the SPARCS cities about what constitutes the PED and what are the benefits of 
creating one. Throughout the process, many individual effects in terms of process 
learning were generated. The awareness among the stakeholders was increased 
about RES opportunities, self-sufficiency limitations, grid interaction and many other 
elements of PEDs. The PED planning process was coupled with the rise of energy 
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community concept and both approaches have been intertwined ever since in the 
SPARCS cities. 
As Espoo began its journey, soon it was realized that bringing stakeholders together 
and convincing them to agree on the common needs of the city was of crucial 
importance instead of reaching out to various stakeholders individually. This led to the 
formation of the Co-creation model that focuses on the themes of energy and mobility, 
which account for more than 90% of Espoo’s climate emissions. By promoting the 
development and introduction of innovative and sustainable solutions in these themes, 
the model supports the City’s objective of being carbon-neutral by 2030 and answers 
how new innovative operational and technological solutions can be introduced into the 
region. The model provides a toolbox that contains practical methods and descriptions 
of processes, operator roles and various steps in general development work (see 
Section 2.2).   
The implemented solutions in Leipzig led to an increase of renewable energy sources 
in the physical demo districts. Due to the data-oriented approaches of the energy and 
load management, the amount of consumed energy and heat could be reduced. 
Further analysis of energy demand and provision (e.g. PV) will continuously help to 
provide the exact amount of needed energy to reduce peak loads. Also, the benefits 
of energy storages were explored in both physical demo districts. One of the most 
significant findings are the substantial amount of existing regulatory barriers, in addition 
to the delays in supply chains and the lack of skilled personal to plan and build e.g. PV 
installations. At the federal level, regulatory requirements are restrictive and hinder the 
implementation of some approaches developed within the SPARCS project as they do 
not yet reflect the changing landscape of technologies, different stakeholders and 
cooperation modes in energy transition to its full extent. Furthermore, laws and 
regulations are subject to frequent changes, especially after the start of the energy 
crisis in 02/2022, making it challenging to implement technical solutions as 
adjustments are required regularly to align with these legal changes. The local 
consortium is discussing and evaluating the impacts of those challenges especially on 
Federal level for the German energy transition which results will then be incorporated 
in a policy paper.  
Furthermore, within the framework of the SPARCS project, smart solutions (e.g. 
applications) for citizens were also developed to enable their active participation in the 
energy transition in Leipzig. However, it emerged that these solutions gained only 
limited interest. Emphasizing energy savings alone is insufficient to motivate citizens 
to participate. Instead, when developing products, attention should be paid to ensuring 
that they offer tangible added value. In addition to energy savings, approaches 
incorporating gamification elements and reward systems are preferred. This means 
that solutions should be designed to not only encourage citizens to save energy but 
also provide them with immediate benefits and rewards to enhance their motivation 
(see Section 7.3). 
From Maia’s context, several infrastructural improvements were foreseen to be 
implemented since the beginning of SPARCS project, particularly in the field of energy 
efficiency and building retrofitting. For these types of interventions, the Portuguese 
public administration is highly dependent on public funding, involving a substantial 
portion of non-repayable funds, this being the most conventional financing mechanism. 
When public funding for the energy field was scarce, most likely due to the restructuring 
of these schemes to more urgent matters, such as the COVID pandemic, various 
interventions had to be continuously postponed due to the lack of financial support to 
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its implementation. Even when such opportunities were available (e.g. for renewable 
energy communities), municipalities seemed to be unprepared. This may be attributed 
to the disruptive concept, which diverges from the historical organization of the national 
electricity production and distribution system. The Portuguese electrical system was 
under a concessionary arrangement for several years, leading municipalities to view 
these functions as a third-party responsibility. This new paradigm demands a 
revaluation of responsibilities, a transition that does not seem to have been yet fully 
embraced by local authorities. Facing these challenges, the involvement of Maia 
municipality in SPARCS and other R&D projects created additional pressure on 
accelerating these initiatives, meaning that local authorities cannot be dependent on 
available public funding, highlighting the need to design new strategies and find new 
financing mechanisms. 
Kladno leveraged the work on the PED concept to start and strengthen new and 
ongoing innovation processes within the municipality. Namely, this includes: 1) 
integrated planning of municipal building retrofits, scouting for synergetic energy 
solutions for previously energy non-integrated buildings (e.g. winter stadium, 
aquapark, other sports facilities, and residential housing), 2) introducing “city as a 
prosumer” business model for the RES production, 3) mapping potential for e-charging 
infrastructure and many others. The work on PED also initiated a close working group 
of several key city companies, university, and private partners, strengthening the local 
ecosystem collaboration.  
In Lviv, the Spatial Energy Plan will define areas where the PED is most feasible. 
Concrete energy efficiency and RES integration measures need to be implemented so 
that the city of Lviv can invest its own funds and loans acquired from international 
financial organizations. The mobility aspect will be implemented through small-scale 
improvements of street infrastructure in the city and a data-driven transport network 
development. Furthermore, the justification of large-scale interventions in mobility 
development will include the information about reduction of CO2 emissions, that will 
improve the project development and cooperation with EBRD and EIB as potential 
investors. 
In Reykjavik’s Green Housing for the Future project, the innovation lies in the 
methodology of the whole tendering process, where the City of Reykjavík has launched 
a worldwide call for developers and offers more than 40% discount on 5 prime plots. 
The developers must be willing to build sustainable housing and be committed to 
reducing climate impact throughout the whole building cycle. Reykjavik’s second 
project in SPARCS, the Hlemmur mobility hub project is unique in the way that the site 
will be the first mobility hub in Reykjavík and shall serve as a testbed for current and 
future innovative solutions, such as new EV charging service and the implementation 
of fresh produce pick-up service initiated by a local start-up. It will also connect complex 
projects of different scales, timelines and ownerships under the same umbrella. A few 
examples include the Re-design City Streets project managed the Environmental and 
Planning Division of the City of Reykjavík, new infrastructure and pipework by Veitur 
(power and water distribution company owned by Reykjavík Energy) and the new City 
Line Borgarlínan which is a joint project by the Icelandic state government, 
municipalities in the Capital Region and the Icelandic Road Administration. 

2.1.3 Recommendations 
The unclarity of the PED concept has led to different interpretations in the SPARCS 
cities, which also revealed the need to create and implement the definition on National 
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or European level, including different levels for PED development. There are some 
guidelines available in the literature which will help in designing the PED for local 
context. Based on the learnings from SPARCS cities and the literature, the following 
recommendations can be given to make the process smoother:  

• Before the PED definition is clearly standardized it is up to individual project 
owners to decide which definition they apply. To avoid comparing apples with 
pears, SPARCS recommends to consciously declare the relevant aspects 
(especially the system boundary and calculation method) for each PED, 
already in the prefeasibility design stage. Clarity of definition is a necessary 
starting point for explaining the benefits of PEDs to the main stakeholders. 

• It will help to have the PED defined on the EU and national level. The 
definition should include the overall aim of the PED, the components of the 
energy balance (energy demand & supply, inclusion of e-mobility, etc.) and the 
physical and operational boundaries (Figure 4). These could include e.g. the 
life-cycle phases to be included in the balance and the potential requirement for 
flexibility or environmental and economic viability (e.g. embodied emissions). A 
useful approach could be to also have basic PED concepts such as Level 1: 
Basic PED, Level 2: PED+, Level 3: PED Advanced. This will support the 
municipality in moving forward in small steps rather than planning a very large 
project and facing too many obstacles. In addition, this will acknowledge the 
different layers of complexity. Since each city has a different starting point, 
maybe having one concept and one way to achieve PED could be discouraging.  

 

Figure 4: PED design approach by Lindholm et al. (2021) (original figure remade with 
permission)  

• The energy efficiency should always be an integral part of the PED and should 
also be considered in the key performance indicators. 

• When designing the PED for local context, it is important to identify the energy 
market situation, population, economy, climate, and resources 
availability. For example, the renewable sources such as solar, wind and hydro 
are location dependent, while green hydrogen is less dependent on the location. 
Similarly, some energy storage systems such as pumped hydro, boreholes or 
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compressed air energy storage (CAES) could be more beneficial in certain 
geographical conditions.  

• By utilizing the Virtual Power Plant (VPP) concept, a PED could own and 
operate renewable energy systems and energy storage outside its geographical 
boundaries. Examples of technologies that are best suited as VPPs are wind 
power and hydropower as well as large-scale energy storage systems, such as 
pumped hydro and CAES. Solar PV and batteries, on the other hand, are more 
suitable for an urban environment and are thus possible to install in all types of 
PEDs (Lindholm et al. 2021). The utilization of VPPs could also be implemented 
through agreements with other energy market actors instead of the ownership 
of the renewable energy and storage systems (Briink, 2020).   

• An ‘onion model’ could be beneficial for constructing PED networks. 
Based on this model, the majority of the PEDs could be placed in the outskirts 
of the city, and the excess energy generated from these PEDs is exported to 
the more central areas in the city, where the renewable energy installations are 
not able to fulfil the energy demand. This way, it would be possible to increase 
the renewable energy share of the whole city (Lindholm et al. 2021). 

• Diversification of intermittent renewable energy technologies helps to increase 
the demand coverage and reduce life cycle costs (Heidi et al. 2010; Liu et al. 
2018). Intermittent renewable energy technologies, such as wind and solar 
energy, are often able to compensate each other, as windy and sunny periods 
are usually not synchronized. As the price of energy export is often lower than 
the price of energy import for small-scale energy producers (Lindholm 2019), it 
might be beneficial for a PED to minimize the external grid interaction. By 
diversifying the intermittent renewable energy generation, it would be 
possible to achieve a positive annual energy balance with a lower export rate 
(Rehman et al. 2019). 

• The different RES (and other technology) options have several benefits, but also 
some limitations that need to be considered when designing the local PED 
solution: 

o Solar energy can be used widely in many locations, and it can be used 
in different formats. The cost of solar electricity has reduced 
significantly and it will continue to decrease (IRENA, 2022). Solar 
thermal collectors can be integrated and installed with heat storage 
tanks, assisting the district heating grid, while allowing districts to import 
and export heat energy. 

o Solar PV panels on roofs should be prioritized in PEDs, while façade 
integrated solar PV panels can be considered if the solar radiation on 
a particular façade is sufficient (Fath et al. 2015, Lindholm 2019). Overall, 
city-integrated solar PVs have a great potential and can satisfy over 60% 
of the electricity demand in some smaller cities in Europe (Amado & 
Poggi 2014; Hofierka & Kanuk 2009).  

o Vertical axis wind turbines (VAWTs) are a popular alternative 
among small-scale wind turbines. These wind turbines can handle the 
higher turbulence and varied wind speeds associated with urban 
environments (Kammen, 2016). The hub height of small-scale urban 



PAGE 24 OF 156 

 

wind turbines is, however, not high enough to access the same wind 
speeds as large-scale wind turbines (Wagner et al. 2009). 

o Due to the limited space in urban areas, wind power is best suited for 
virtual power plants. The distance between the district and the virtual 
wind power farm could, however, be relatively short and thereby 
ease the power transmission to the district. Wind farms could, for 
instance, be installed in nearby rural areas or even offshore if the district 
is in a coastal area. Hydropower could also be suitable for virtual PEDs 
(Lindholm et al. 2021). 

o Bioenergy and hydropower can be used to provide PEDs with 
flexible power when the intermittent energy generation is lower than the 
electricity demand (Graabak et al. 2019; Haakana et al. 2016). Bioenergy 
generation does, however, produce emissions, which contradicts the 
PED’s aim to provide better life quality in residential areas (Lindholm et 
al. 2021). 

o Heat pumps can be used to recover low temperature heat from the 
ground and the ambient air as well as low temperature waste heat from 
sewage systems, ventilation air and other waste heat flows, thus they are 
able to increase the total energy efficiency of PEDs and minimize the 
import of externally generated thermal energy. Moreover, heat pumps 
provide additional flexibility to PEDs, as they can be used to transform 
electrical energy into heat that can be stored in Thermal Energy Storages 
(TES) (Lindholm, 2019).  

o It is more cost-effective for dynamic PEDs to interact with the 
electricity grid than to use batteries as bidirectional interaction 
between the district and its surroundings is allowed (Lindholm et al. 
2019). Batteries could be more useful in autonomous PEDs, as they have 
a significantly shorter reaction time, add more flexibility to the district 
energy system and increase the utilization of onsite intermittent 
renewable energy than other storage technologies (Haas et al. 2018).   

o Both 4GDH (4th Generation District Heating) and district cooling can 
be implemented as local networks (to which all energy consumers and 
producers are connected) in the PED with connections to the external 
district heating and cooling networks. This way, PEDs can balance their 
internal heating and cooling demands before exporting or importing 
energy from the external network (Lindholm et al. 2021). 

2.2 Challenge of Significance for SPARCS cities:  How to co-create PED 
solutions in the old and new city districts (Espoo)  

Identifying the various actors in society and bringing them onboard to design and 
implement PEDs is a complex task and requires several questions to be answered 
(Tartia, 2023): 

• WHO – What kinds of individuals/groups? 
• HOW – What kind of platforms, methods and processes of participation should 

be used? 
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• WHY – Why they would like to participate? Why is it important that they 
participate? 

• WHEN / TIMING – When should different citizens participate, how and why?  
The Espoo’s SPARCS Co-creation model for sustainable and smart urban areas fills 
the gap for developing sustainable and smart city districts in collaboration with the city 
organization, private companies, educational institutions, research organizations, 
associations, and citizens. The co-creation model, or toolbox, was influenced by the 
lessons learned from the development of the City of Espoo’s Kera area and the views 
of a wide network of actors. Case studies of the redevelopment of the brownfield Kera 
area into a new mixed use district and the Soukka area as a potential infill development 
area close to the developing Finnoo district were used as examples of how the model 
can be applied. Afterwards the model was further developed generalised to include a 
wider range of urban areas.  
Kera is to be redeveloped from a current brownfield area to a new urban district and 
will stand as an international example of circular economy solutions through active 
collaboration with different stakeholders. Kera will be transformed into an urban centre 
for approximately 14,000 residents and will offer employment opportunities for 10,000 
people, thus providing a unique opportunity to test and implement tailor-made solutions 
addressing local needs.  
The co-creation model is applicable to all urban areas and urban systems identified for 
development1. The purpose is to cover the whole life cycle of the area starting from the 
initial planning and moving to the in-depth design, construction, use and operation 
phases.  

2.2.1 Solutions developed in SPARCS 
The co-creation model for smart and sustainable urban areas has been developed 
through a service design process comprising of a series of case project reviews, 
benchmarking (national, European level), Design Sprint workshops, questionnaires, 
interactive webinars, and other activities that have been directed to different 
stakeholders at different stages to co-create the model. The stakeholders in question 
are city departments, companies, organizations, research institutions, other Finnish 
cities, landowners, and citizens. Development of the co-creation model began in 
December 2021 after a subcontractor was chosen through a tendering process to lead 
the model’s development. The model was completed in December 2022 and it is 
publicly available as an online toolbox (www.co-creatingsparcs.fi/en). See Figure 5. 

 

Figure 5: Co-creation model development timeline January 2022 – December 2022. 
Source: Co-creatingsparcs 

 
1 www.co-creatingsparcs.fi/en  

http://www.co-creatingsparcs.fi/en
http://www.co-creatingsparcs.fi/en
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The aim of developing a co-creation model was to provide insight for the 
(re)development process of urban areas and incorporate new innovative smart and 
sustainable solutions in the energy and mobility sectors with different stakeholders. 
Many technological and practical solutions exist today on these topics but the process 
of how these new solutions materialize in the planning and design processes is still 
less clearly defined. The model also took a system-thinking approach to the developed 
area, examining the developed area as a system of interlinking connections, practices, 
technologies and flows, which affect the development of the area and, for example, the 
optimization of different sustainable and smart solutions for the area.  
It is also essential to highlight here that the development of the co-creation model 
promoted ‘co-creation’ with the participating stakeholders by 1) Defining shared 
objectives and 2) Encouraging open communication. The model focused on the 
themes of energy, mobility and green-blue infrastructure (including land use 
development) all of which are critical to Espoo’s goal of becoming carbon neutral by 
2030.  
The City of Espoo also formed a steering and sparring group consisting of the SPARCS 
project team, Kera area development team and the city’s urban planning department 
to lead the development of the model and arranged regular meetings. In addition, to 
improve communication with the city departments, regular coffee mornings were held 
initially between January – March 2022 with the Centre of Excellence for Sustainable 
Development (city department) that is responsible for city level sustainable 
development and climate work. In total, 15 thematic experts (energy, mobility, 
construction, green and blue infrastructure, smart cities) were interviewed in the first 
stages of the process to provide up-to-date insights to the matter. 
The co-creation model utilized the method of Design Sprints. The definition of Design 
Sprint is rooted within the concept of Design Thinking that consists of: Understanding, 
Reframing, Ideating, Prototyping and Testing. This is an iterative process with steps 
that can be repeated to obtain the desired product based on the needs, wants and 
likes. The goal of prototyping is not to finish but to see the strengths and weaknesses 
and identify new directions to make the product even better. Design Sprints are intense 
4 to 5 days of participants working together with the aim to create and test solutions 
within a short timeframe. 
Online Design Sprint workshops were held between January and September 2022; 
three of the sprints arranged as two half-day events and the last sprint as a shorter 
event. The participants were employees of different organizations, policy makers, and 
also employees of the City of Espoo from various departments. The potential 
participants were approached through direct invites and also by open calls for 
participation were distributed to organizations. Many of the invited partners were the 
ones already actively participating in the development groups of Kera area. The Kera 
area is also a replication area within the project and provided a ground to test 
findings/results from the Design Sprints.  

• Design Sprint 1 (February 2022): Two half day online workshops to share 
information with all participants, get familiar with case studies, share previous 
experiences and good examples, and inform about critical steps. In total, 23 
people from different organizations participated.  

• Design Sprint 2 (March 2022): Two half day online workshops to develop a new 
concept of co-creation and build on the findings from the first sprint. In total, 17 
people from different organizations participated.  
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• Design Sprint 3 (April 2022): Two half day online workshops to apply the 
preliminary results in the context of Kera. This helped collect feedback on 
improvements to the model. In total, 15 people from different organizations 
participated. 

• Design Sprint 4 (September 2022): A half-day workshop to further identify and 
fit the model to different areas with distinct urban typologies (e.g. existing district 
heating infrastructure, public/private landownership, possibilities for RES 
integration). Ideas regarding application of the model to new, redeveloped, and 
infill development areas were also discussed. In total, 12 people from different 
departments of City of Espoo participated in this city’s internal workshop. 

The final model includes various steps and tools that support the co-creation of an area 
incorporating sustainable and smart urban solutions from the first Initial (strategic) 
planning and visioning phase to more Detailed planning and the construction phase(s), 
Utilization and maintenance phase(s), and the Re-development of the area (as a 
continuous process). The Design Sprints generated the insight and knowledge that 
form the basis of the identified tools and steps (Santala et al. D3.6, 2022). Six 
interactive webinars were also held during the active working process to present the 
interim and final results to the participants. The total number of unique participants to 
one or more event(s) in the co-creation process was around 140 from around 40 
different organizations.  
Citizens were reached by conducting an online survey during February-March 2022. 
The survey was shared via the social media network (Facebook page) of the City of 
Espoo and received 118 responses. The presented questions were mostly open-ended 
and provided valuable information about the citizens’ perspectives on current smart 
city and sustainable city development and their views on the possibilities for 
participation in different stages of urban development processes. Several responses 
claimed that the possibilities for participation still require improvement, an issue that 
has been commonly identified as a challenge for cities. A separate online event was 
also organized to present and further discuss these results with the citizens in March 
2022. A workshop on the results of questionnaire was also planned and scheduled for 
May 2022 to further work on the themes with citizens directly, but unfortunately due to 
low interest the event was cancelled. The Covid-19 situation might have also played 
part in the low interest for the participation in a face-to-face event. Municipal worker’s 
strike also had an effect on the workshop as the chosen venue closed due to strike. 
Another workshop for citizens was organized in September 2022 in collaboration with 
City of Espoo’s TUPA project, which utilized the pre-selected citizen group to co-
develop topics related to sustainable development. 17 citizens participated in the live 
workshop. (Santala et al. D3.6, 2022) 
The model has been approached as a dynamic model, open for futher development 
and enhancements. After the completion of the model creation process by the end of  
2022 and early 2023, additional workshops have been held both for Espoo city 
departments and SPARCS partners on further identifying utilization possibilities and 
topics (e.g. climate work), use cases (e.g. in connection with Digital Twins) and 
methods (e.g. additional citizen engagement tools and processes) during 2023. The 
model has also been introduced for all the City of Espoo’s district managers in spring 
2024, who are responsible of the general development of the Espoo’s districts. The 
key notions – including possible district-level use cases within the city – of these 
meetings have been collected together and act as a practical reference material for 
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both development of district-level energy and mobility solutions in different parts of 
Espoo, and developing the co-creation model further, through possible future projects. 
The co-creation toolkit has six themes that are key to the regional co-creation process.  

1. Prerequisites (for example, understanding the benefits of the project and 
knowing available skills and resources) 

2. Identification of starting points (for example, understanding the area and 
operators) 

3. Solutions development (energy, mobility, green-blue infrastructure and previous 
development experiences) 

4. Co-creation methods (recommended methods for different stages of the 
process such as interviews and gamification) 

5. Roles (for example, importance of city officials, landowners and residents) 
6. Thinking about the future (explore opportunities to co-create further) 

2.2.2 Impact of the solution in SPARCS 
The work on the co-creation model brought together the SPARCS technical partners, 
various units within the City of Espoo, local companies, other Finnish cities, 
organizations and citizens. However, keeping the actors engaged throughout the 
process was a key challenge. Design Sprints require large time-resource investments 
from the participants but can provide valuable and ‘deep’ insights required for the 
development of a complex topic as this. The interactive intermittent ‘coffee meeting’ 
webinars after each Design Sprint on the current stage of the process proved popular 
and good places for gathering more (though less ‘deep’) insight for the next phases. 
From the citizen engagement perspective, the topic is a bit conceptual and theoretical, 
which created some challenges for how to provide places for participation that are 
accessible and open to all. The questionnaire and the workshop for a pre-selected 
group proved to be the best ways to gather invaluable citizen perspectives on urban 
sustainable development. (Santala et al. D3.6, 2022) 
The toolkit describes a general model for urban co-creation, taking into account the 
conditions and different starting points. The steps also form a continuous improvement 
cycle which means that once the solution is in operation and monitored, a new cycle 
can begin, for example, when the solution is re-examined and further developed in the 
context of the dynamic and transforming operational environment.  
Participants gave positive feedback upon completion of the co-creation model. 
Participants believed that the model could help in proper identification of actors, 
designation of roles, planning both small and large-scale regional projects, and 
understanding what information is available, what is missing and what skills are 
needed. The toolbox is readily available online so that it can be picked up by any 
stakeholder for urban development purposes (Link to toolbox). The toolbox has had 
8400 visitors (in April 2024, calculated monthly) since its launch in February 2022.  

2.2.3 Recommendations 
Co-creation means working together on equal footing with a network to achieve a 
common goal. Commitment may be ensured through letters of intent and binding 
agreement at various stages of the process. A well-organized co-creation process can 
also speed up implementation and still be democratic and transparent. It is also helpful 
to not be anchored to a particular result but rather to focus on continuous improvement. 
The co-creation process can be initiated by anyone with a serious interest in 
implementation (city, business, landowners, residents). Resident participation must be 

http://www.co-creatingsparcs.fi/en
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ensured in the initial mapping, setting of objectives, and evaluation of solutions. Getting 
different stakeholders, e.g. utilities aboard may require identification of specific benefits 
for them in the desired outcome. Moreover, having a common understanding of the 
objectives and ensuring feasibility of new ideas is also key.  
Figure 6 shows the six recommended steps of the co-creation model that can be 
applied to any urban development project.  

1. Identify and define the changes/transformations needed and desired: 
Identify drivers behind the needed or desired change; identify and bring together 
the key actors. 

2. Identify the current state of affairs related to the developed topic(s): 
Identify specific areas or locations; identify opportunities or actions for the 
needed/desired change. 

3. Create a vision for the desired change and for the intended future state of 
the district: Identify the measures needed to achieve the objectives, identify or 
form necessary cooperation groups/networks; identify key 
issues/actions/targets that need to be agreed on or committed to.  

4. Identify the measures and actions that can be promoted jointly with 
different stakeholders: identify and define the roles and responsibilities of the 
different actors; plan the selected solutions in cooperation networks; plan the 
coordination of individual solutions with other solutions being implemented 
simultaneously. 

5. Create an action plan: Setup a suitable monitoring model based on the 
objectives; plan the implementation schedule and progress; establish a 
local/district level commitment agreement.  

6. Pilot and test the selected actions: Monitor the developed actions; Update 
the targets and measures if necessary; share the lessons learned.   

 
Figure 6: Co-creation model developed by Espoo together with stakeholders 
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4. REGULATORY AND LEGAL ASPECTS 

Local administrations face a plethora of challenges to develop smart and sustainable 
cities. While some may lack the necessary policies, others are unable to access fiscal 
incentives or are not responsible for the key local issues, for example, the responsibility 
of the road infrastructure may not be in the hands of the local municipality but might 
instead be a responsibility of the regional authorities. Moreover, in cases where public 
administration is very centralized, this may lead to delays in negotiations, highlighting 
that the power of the local authorities in Europe is very heterogeneous (Ferrer et al. 
2021).  
Stability of the regulatory environment is also of vital importance as without a stable 
policy framework, investors may start to look at other possible markets. The processing 
of permits may involve numerous state agencies and in certain cases, the project 
developer may be required to acquire noise, visual, spatial, ecological, heritage and 
drilling approvals which can cause significant delays in implementation if the 
administrations are fragmented (Ferrer et al. 2021). In addition, there may be 
restrictions imposed by the grid operator, such as types of renewables that can be 
connected to the grid, a fee for selling surplus energy or high taxation on certain 
renewables (in Finland, property tax for off-shore wind power turbines is three times 
higher compared to on-shore wind turbines) (Bartel, 2021).   
Within the project, the five Fellow Cities have claimed that lack of leadership in the 
energy sector, weak cooperation between the municipality and private service 
providers, lack of communication between departments and sectors, high individualism 
and most importantly, bureaucracy cause immense difficulties for local administrations 
to achieve and suggest changes (Fatima et al. 2022).  
Although knowledge of regulations and legal aspects is vital throughout the project, 
this becomes more critical in certain project tasks. The topic, for example, is strongly 
connected to Task 1.2 Urban Transformation, in particular D1.5 Recommendations for 
integrating Positive Energy Blocks in strategic and political city instruments including 
recommendations for the national and supra-national legislation. The deliverable will 
focus on providing recommendations on how to integrate Positive Energy Blocks in the 
cities’, national and supranational existing legislation, namely via policies & 
regulations, masterplans, infrastructure plans, budget, among other possible tools. For 
example, in Espoo, policy and regulations are necessary when working with blockchain 
enabled business cases and control strategies. Additionally, work related to battery 
storage, use of Virtual Power Plant and integration of renewables into district heating 
are some of the instances where regulations and legal are prominent.  

3.1 Challenge of significance: Overcoming regulatory barriers for integrating 
RES in existing energy grids (Lviv & Kladno) 

Construction and refurbishment of old buildings has been on the European agenda for 
quite some time as well as construction of more energy efficient buildings that follow 
the updated building codes in Member States. However, the recent changes in the 
political environment within Europe (mainly the War in Ukraine) has led to drastic 
measures being taken across countries, and to the prioritization of Energy Efficiency 
First and REPowerEU policies. 
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Already in 2021, Lviv introduced new building regulations for thermal insulation and 
energy efficiency of buildings. According to the new updates, all new buildings in Lviv 
now have the requirement to have alternative sources of energy (mostly from 
renewables) and to also have electric charging. This has been supported by the local 
and national authorities. However, the efforts to achieve the goal stretched over 
several months as the idea first had to be accepted by the local council and now due 
to the current political situation, this idea became a local and national strategy. 
The situation in the City of Kladno shows that the national level of legislation does not 
guarantee smooth application on the ground. Kladno pursues its Sustainable Energy 
and Climate Action Plan with the planned increase in RES installations by 30% until 
2030. However, it is the grid operator that determines the conditions for selling of 
production surplus and respective prices. Also, it is necessary to check and obtain 
permission from the grid operator before installing RES facilities and permission is 
required to sell to the grid. Installation on the roof requires one type of approval, while 
ground installation requires another, the latter being much more difficult because of 
associated problems such as limited space and land ownerships. Moreover, a separate 
agreement with the grid operator is needed for each building where the renewables 
will be installed, therefore in the case of powerplants, it is much more difficult to do. In 
terms of prices, there is no regulation in place that would favor selling the surplus to 
the nearby points of consumption. Increasingly, due to technical limitations the grid 
also does not favor large scale installations of renewables. The negotiations with the 
grid operator can be time consuming and they require good preparation to avoid risks 
of asymmetric information. Even if the regulation says that the operator is required to 
connect new PV plants, in practice this can be delayed by years due to extra 
investment on the side of the grid that needs to be organized and jointly covered by 
the newly connected energy producer and the grid operator. 
In addition to the challenges mentioned for Lviv and Kladno in relation to the electricity 
grids, in many of the countries where district heating is used, it is not liberalized, but a 
natural monopoly of the owner of the infrastructure, mainly due to the high costs and 
requirements for the infrastructure. This makes it difficult to come to an agreement of 
two-way heat trading, although this is starting to create interest among the DH 
companies, e.g. in Finland. The DH companies are starting to see the two-way heat 
trading as an economical way to increase the share of renewables and waste heat in 
their energy sources.  

3.1.1 Solutions developed in SPARCS 
Based on the discussion with City of Lviv, obtaining a license to install RES facilities in 
the building is mandatory and it is a lengthy process where the time period may stretch 
from two months to one year, depending on who owns the land (private individuals or 
the government). Once the building begins to operate and produce energy, the grid 
operator (who has a monopoly in Ukraine) will determine how much surplus energy the 
producer is able to sell and requires the producer to have a license to sell energy. 
Being a partner in the SPARCS project provided inspiration, support and enthusiasm 
needed to initiate use of renewables in new buildings and bring in knowledge from 
other SPARCS cities about how to integrate the technical solutions successfully.  
In anticipation of potential barriers during the implementation phase of PVs on 
individual buildings, Kladno decided to go for a “wholesale” approach, preparing the 
ground for maximizing the renewable production by assessing potential of all city 
owned roofs, while avoiding (at least for now) any ground installations. In the first 
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phase, the priority list was identified to highlight opportunities that require low 
investment (also due to the EU grants cofinancing) but provide a high yield. Out of over 
100 buildings, 30 buildings were selected. The municipal district heating operator was 
given the task of obtaining the license for production (required for installations over 50 
kWp) and license for trading. This organizational change was an important 
achievement in an institutional environment where no one had previous experience 
with large scale PV installations. 

3.1.2 Impact of the Solution 
Having alternate sources of energy supply for the buildings ensures tenant safety, 
energy security, and well-being. The new regulation in Lviv aims to maintain citizen 
safety despite the uncertain situation within the country. It is hoped that Lviv could lead 
the way for other cities in Ukraine by setting an example regarding how to implement 
energy efficient solutions and networking with other European cities and companies 
that could support the implementation process.  
In Kladno the city managed to send a powerful signal to the grid operator that the city 
had a long-term plan it wanted to gradually fulfill. The grid operator can now adjust 
both its technical infrastructure re-investment plan and its local processes with 
application procedures to accommodate to Kladno’s plan. However, continuous 
engagement by the city energy company is instrumental to successful implementation. 
At the same time, Kladno started discussion with the central power plant owner 
(providing both power to the grid and heat to the city’s district heating) about how to 
find better (more sustainable) solutions for the future. The power plant owner is also a 
part of the city energy platform (a coordination group of key stakeholders in energy 
sector). They are aware of the restrictions on fossil fuels, and are considering 
diversifying their energy production, for example by adding biomass. However, the 
issue remains how to build the new infrastructure and the level of motivation behind it. 
The heat distributor has requested the city to verify the feasibility plan for waste-to-
energy and involve all relevant partners, which signals a possible but slow change 
towards a diversified energy mix in the future.  

3.1.3 Recommendations 
• While energy efficient buildings are now part of the national strategy in Ukraine, 

to better resolve the energy instability and promote a more sustainable lifestyle, 
removal of the license requirement to sell surplus energy to the grid would 
make installation and use of renewables much more attractive than it is now. 
Instead, the license requirement could be applied to larger installations that 
produce electricity above a certain limit. In addition, having low interest rate 
credit for energy efficiency projects can also be an appealing incentive for 
the local companies in Ukraine.  

• Cities are in unique position towards grid operators. Their negotiation starting 
point is stronger with clearly stated long-term plans for RES implementation in 
municipal buildings that are specific enough to allow grid operators to adjust 
their local processes and infrastructure re-investment plans. Therefore, 
SPARCS recommends developing clear and phased RES (or just PV) 
development plans and speaking to the distributors early on to engage them 
in a common strategy. Among other important aspects, this will allow the grid 
operators to prioritize the refurbishment of local transformers according to the 
need of the newly installed capacity. 
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• The environmental impacts are largely still not reflected in the energy prices 
(OECD, 2019). To increase the motivation for switching from large, centralized 
fossil sources to decentralized clean sources of energy, taxes increasing the 
end price per unit of fossil fuel energy (“carbon taxes”) proved to be a powerful 
solution. These taxes work in addition to the EU Emissions Trading System (EU 
ETS) and they directly affect the price competitiveness of clean energy. 
SPARCS recommends watching closely the positive effects of the carbon 
taxes on RES uptake in countries that introduced them already (e.g. 
Finland, Netherlands, and many more) and introduce the appropriate levels 
across all European countries. Indeed, in times of energy crisis of (such as the 
one in 2022 to 2023) the tax buffer can provide a fiscal check to balance the 
spikes in market prices, safeguarding the social stability (“soft landing” 
opportunity). 

• Removing fossil fuels completely is theoretically easy from the technical 
perspective, but to provide the residents with a better, cost-friendly, and a 
resilient alternative is much more difficult. SPARCS recommends introducing 
regulations and support mechanisms to allow faster transfer of new RES 
technologies and solutions to the market and support their competitiveness. 

• Regarding the monopoly position of the district heating network owner, one 
solution could be to open the competition for heat distribution and 
provision. This would require governmental legislation. On the other hand, 
some DH companies are beginning to see the added value of two-way district 
heating and cooling, and this could solve the issue also without legislation. 

• Another way of facilitating the use of renewable sources for district heating 
would be changing the temperature requirements for the design of the district 
heating equipment in the building, as is done in the new update in Finland 
(Finnish Energy 2021). In the new regulation, the winter supply temperature for 
district heating, which is the basis for dimensioning, is reduced from the current 
temperature of 115 oC to 90 oC. This is expected to improve the efficiency of the 
entire energy system while diversifying the options for heat procurement. 

3.2 Challenge of significance: PV panels vs Protected buildings and areas 
(Leipzig & Kifissia)  

In many areas, regulations limit the shape, size and materials to be used for new 
buildings to keep the esthetical value of an area. While it is agreed that monuments 
must be preserved, many of the rules may be out of date and too restrictive, such as 
on the use of modern materials for energy efficiency or solar production (Ferrer et al., 
2021).   
Leipzig 
The city of Leipzig comprises of an outstanding number of cultural monuments. The 
'Department for the Preservation of Historic Monuments and Buildings' is responsible 
for the protection and preservation of cultural monuments within the district of Leipzig. 
This department provides advice on this topic to owners, developers, craftsmen, 
architects and citizens and deals with any enquiries about the protection and 
preservation of historic monuments and buildings. The protection of cultural 
monuments is approved in the Law and Ordinance Gazette of Saxony. All actions taken 
by the 'Department for the Preservation of Historic Monuments and Buildings' are 
based on the Saxon Monument Protection Act. (City of Leipzig, 2023) 
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Any work to be done in or on a cultural monument requires an authorisation permit in 
accordance with the Saxon Monument Protection Act. The obligation to obtain a permit 
applies to basic work as well, such as restoration or painting. Before the work 
commences, an informal written request is to be placed with the local authority 
responsible for the protection and preservation of cultural monuments (City of Leipzig, 
2023). Despite the strict regulations for monument protected buildings, there are 
already good examples where PV installations were feasible on such buildings. 
Especially large roofs of former industrial halls, where also a significant amount of 
energy can be produced, are favoured by the monument protection department despite 
small scale interventions. One should not forget that also the physical precondition of 
roofs of older buildings, especially statics and the existing technical equipment within 
in the building, might limit the use of solar potential.  
Within SPARCS, the City of Leipzig aims to enhance self-consumption of renewables 
and virtually connect all building assets to balance energy consumption & production 
and enable new services for reducing CO2 emissions. The strategy focuses on multiple 
aspects, from integrating RES into an existing and historic building stock to the 
integration of into newly constructed buildings, all connected to one smart energy grid.  
Kifissia 
A similar situation to Leipzig occurs in the municipality of Kifissia where many buildings 
are protected, and it is extremely difficult to obtain approval to install renewables on 
the roof. Although rooftop solar panels are very common in Greece due to the ongoing 
energy crisis and the fact that the weather conditions also provide a favourable 
environment, finding a suitable available area for PV installation in Kifissia is not an 
easy task.  
The municipality of Kifissia is a green suburb located about 12km away from the Athens 
city center. The green areas in Kifissia are protected as the trees are over a hundred 
years old. However, the trees obstruct the sunlight and reduce the solar power 
production capacity. Preservation of green space is without a doubt a must; however, 
the presence of tall trees is not compatible with the installation of PV panels for low 
height buildings (local building regulations do not allow the construction of high 
buildings, the usual height is 8 – 11m). 
According to the urban and architectural regulations in Greece, majority of the buildings 
are required to have an inclined rooftop with ceramic tiles, and this creates technical 
problems in the installation of PV panels. Additionally, this increases the cost and 
reduces the available area. Kifissia also has many historic buildings that prohibit any 
type of roof installation or modification, thus this also reduces the total solar power 
capacity that can be harnessed across the city.        
The municipality does indeed own many buildings that include horizontal terraces that 
create an ideal scenario for PV panels. However, the process for acquiring permits to 
install the panels is time consuming and requires approval from the city council and 
from other public authorities, depending on the type of property and the status of 
ownership.  
Moreover, once the panels are installed, it is another lengthy process to apply for a 
permit to connect to the grid (see previous challenge, presented in chapter 3). The type 
of permit that is needed depends on the PV panel size. Photovoltaic systems that are 
under 100kW of installed power are easier and faster to implement with lower cost. 
These panels require a smaller installation area and they do not have to be connected 
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to a substation, which would otherwise increase the cost and time for issuing the 
needed permit.  

3.2.1 Solutions developed in SPARCS 
Leipzig 
The Baumwollspinnerei (acronym Spinnerei) is a former cotton mill and a protected 
heritage site. The building was originally constructed in 1884 with a floor area of 
17,000m2. Over the years, it has been partly renovated. It is currently used as an office 
space for startups and also as an event location for cultural activities.   
Energy demand for the demo site is covered through a bio-CHP (combined heat and 
power), Solar Thermal plant and also through photovoltaics (PVs) located onsite. Air 
quality is also  monitored, and batteries are used as a buffer to store energy from PVs. 
The local electricity network is upgraded to the microgrid, which interacts with the 
Leipzig virtual power plant (VPP).  
However, as Spinnerei is a protected site, approval was required from the local 
department to install PV panels on the roof. In addition, there are challenges in the 
actual installation of PV panels as they must be positioned in such a way that they are 
not visible from any point on the street. Moreover, the local department has not 
identified a standard procedure for the assessment of buildings where renewable 
solutions are to be installed. Instead, the assessment process is conducted in an 
informal manner and the installation plan could be easily rejected by the department 
without detailed reasoning. 
To support the project work and also resolve the approval process, the SPARCS team 
in Leipzig developed a renewable energy map (“Energie Atlas Leipzig”) to illustrate 
the potential of renewable energy production on all buildings and the current expansion 
status of renewable energy plants in Leipzig. All information is shown in a geographic 
information system (GIS). In addition to the maps, a dashboard was also developed to  
visualize the current expansion status of photovoltaic plants in Leipzig, their historical 
expansion of the last years and also some ideas for the future. The map and the 
dashboard were shown to the local department at the end of 2023 and the development 
still continues. The map is currently only available for the City of Leipzig’s internal use, 
but there are plans to publish it.  

For developing the renewable energy map, a large-scale engagement process with all 
relevant departments was carried out (e.g. department of monument protection, 
environmental protection, climate neutrality, traffic, economic development, green 
spaces and waters, housing subsidies and urban restructuring). Through the 
workshops, it was realized that the departments need the renewable energy map for 
their daily work and the map can also be used for citizen engagement purposes, which 
will allow residents to see the renewable energy potential for their own houses. By 
visualising all information in one tool for administration and citizens it can contribute to 
a better understanding of the energy transition, support its planning and accelerate its 
implementation.  

Kifissia 
In order to increase the renewable energy production in the city, the municipality of 
Kifissia together with the local SPARCS team is preparing the formation of an energy 
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community that will be a collaboration between the municipality and citizens. The plan 
consists of an open call to the citizens to join the energy community. The proposal 
includes the construction of a photovoltaic park on a terrace of a municipal building.  
The installation of the PV park on a municipal building will give the opportunity to all 
the citizens/members of the energy community to profit from the production of green 
energy via virtual net metering. The citizens/members of the energy community can 
also benefit from the new law that enables them to join more than one community.  
The local SPARCS team considered many municipal buildings in Kifissia, examining 
the building structure, orientation and surrounding area. Finally, a municipal school 
building was considered suitable for PV installation. The selected building has a 
horizontal terrace of about 800m2. The total installed power of the PV system will be 
99kW and according to the initial feasibility study, the system will produce around 
150,000 kWh per year. The proposal for the formation of the energy community and its 
goals was presented to the city council and has received the approval.  

3.2.2 Impact of the solution in SPARCS  
In Leipzig, the SPARCS project activities provided a very strong basis to discuss the 
obstacles associated with protected buildings and installation of renewables on the 
roof. With the help of SPARCS, the Leipzig project team has built a strong case that 
will help fasten the approval process. More importantly, work done so far in Leipzig 
has helped the local administration and the project partners become more aware of 
regulations and legal aspects since the project requires implementation and 
monitoring, which means the ‘actual effect’ of the regulation on specific demo activities 
were not known before. It is hoped that the knowledge and momentum gained from 
SPARCS supports future work on the heritage buildings as the city has an abundance 
of monument-protected buildings, which will need to be retrofitted for energy efficiency 
in the near future and thus the existing regulations must be able to support the efforts.  
In Kifissia, different experts and members of the municipality are now collaborating to 
address the numerous challenges that the project has raised. The goal is to increase 
the energy produced by RES and at the same time to raise awareness by engaging 
citizens and to help promote energy transition. This work will also subsequently support 
the creation of the energy community. Moreover, work done through SPARCS helped 
realize that there is a need in promoting RES within the municipality.   

3.2.3 Recommendations 
• SPARCS recommends that State/local administration revise their 

procedure to assess the protected buildings in a way so that the process is 
more standardized. The procedure should clearly highlight the minimum 
requirements and conditions that need to be met (if any) and also allow a certain 
level of flexibility which will support the installation of renewables on the roofs. 
Bureaucratic procedures for awarding permits should also be improved and 
simplified. 

• Enabling tools such as a solar power map could support the decision-making 
process to assess gains and avoid unnecessary delays. Such tools represent a 
sustainable data base that combines information on the solar potential and 
highlights monument protected buildings. 

• According to a recent law in Greece, the minimum number of members required 
to set up an Energy Community is thirty (30). This number is too high and, in 
most cases, not applicable. This regulation also causes difficulties for citizens 
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of remote areas to participate in such communities. SPARCS recommends 
reducing the minimum number of energy community participants as a 
citizen group usually starts from 10 - 20 initial members.  

• There is a need for funding programs especially to enable energy communities 
and support municipalities. SPARCS recommends providing financial 
instruments to implement RES projects and energy communities to be 
provided with easy-to-join financing programs with favorable terms.  

• More incentives and funding options for net metering will also promote 
energy transition. 

• SPARCS recommends establishing a help desk through which the ministry 
(or relevant public authority) could give valid information and 
recommendations. Citizens, municipalities or other legal entities could refer for 
information and clarifications of the needed procedures to establish energy 
communities and implementation of RES, thereby saving valuable time and 
resources.  

3.3 Challenge of Significance for SPARCS cities: Blockchain solutions for P2P 
trade within Virtual Power Plant (Leipzig) 

The different showcases of the Leipzig virtual power plant were originally designed to 
heavily rely on blockchain-based systems. After developing blockchain prototypes to 
demonstrate energy transactions on live systems, the replication into real market areas 
posed substantial challenge in the central European and particular German regulatory 
environment. These challenges matter as blockchain was originally planned to support 
the tracking of energy amounts, individualized CO2 certificates and bonus tokens for 
private users. 
In this context the Leipzig virtual power plant has been subject to numerous challenges 
and barriers. Among the conventional and known issues (e.g., standardisation of 
interfaces, legacy system, data access rights, limitations of throughput), the use cases 
involving peer-to-peer (P2P) energy trade and blockchain were of specific concern.  
P2P energy trade is highly relevant for the future due to its potential to contribute to 
environmental sustainability, CO2 reduction, and enhanced energy flexibility. By directly 
connecting energy producers and consumers within local communities, P2P trading 
enables the integration of decentralized renewable energy sources, reduces reliance 
on fossil fuels, and minimizes greenhouse gas emissions. It promotes energy flexibility, 
allowing real-time balancing of supply and demand, optimizing the utilization of 
renewable resources. P2P trading empowers energy prosumers, fosters resilient and 
efficient energy systems, and plays a vital role in accelerating the transition towards a 
sustainable and low-carbon future. 
Sub-challenge 1: From the perspective of owners of small assets, Article 5 of the 
German Energy Industry Act (EnWG) sets out the requirement for energy trading to be 
conducted by authorised companies. This requirement can be seen as a barrier to P2P 
energy trading and blockchain use cases as it limits the ability of individuals to engage 
in direct energy transactions without intermediaries.  
Sub-challenge 2: For the context of energy taxation, Article 9 of the German Electricity 
Tax Act (StromStG) imposes a tax on the generation, transmission, and distribution of 
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electricity. This tax applies to all electricity transactions, including local P2P energy 
trades.  

Sub-challenge 3: Regarding different balancing groups,  Article 26 of the German 
Electricity Market Regulation (StromNZV) sets out the rules for the balancing of 
electricity supply and demand in the German electricity market. One issue with regard 
to P2P energy trading concerns the lack of clarity in how P2P transactions should be 
treated in different balancing groups. Balancing groups are responsible for ensuring 
that the electricity supply and demand in their respective areas are balanced in real 
time. However, the legal status of P2P energy trades with regard to different balancing 
groups is unclear, as the current regulations were not designed with P2P transactions 
in mind. 

Sub-challenge 4: Article 80 of the German Renewable Energy Sources Act (EEG) 
sets out the rules for the feed-in and priority dispatch of electricity generated from 
renewable sources. One aspect of this section concerns the prohibition of double 
selling, which prevents small, distributed energy resources (DERs) from participating 
in local markets. The prohibition of double selling means that electricity generated by 
small DERs, such as rooftop photovoltaic (PV) systems, cannot be sold twice to 
different parties. This restriction makes it difficult for small DERs to participate in local 
energy markets, as it limits their ability to sell surplus energy to others. The electricity 
must be supported by the EEG and fed into the grid. The prohibition of double selling 
can be seen as a barrier for small DERs to participate in local energy markets, as it 
restricts the potential revenue streams for these systems. This, in turn, may discourage 
investment in small DERs and limit the growth of decentralised energy production. 

Sub-challenge 5: The issue of immutability of many blockchain systems: Article 20 of 
the General Data Protection Regulation (GDPR) sets out the rights of individuals 
regarding their personal data. One issue regarding the use of blockchain technology 
for P2P energy trading is the lack of user data portability due to the immutability of the 
blockchain. The immutability of the blockchain means that, once data has been written 
to the blockchain, it cannot be altered or deleted. This is a key feature of blockchain 
technology which provides security and reliability, but it also creates challenges for 
data portability. Under the GDPR, individuals have the right to data portability, which 
means that they have the right to receive their personal data in a structured, commonly 
used, and machine-readable format, and to transmit such data to another controller 
without hindrance. However, the immutability of the blockchain makes it difficult to meet 
this requirement, as it is not possible to alter or delete personal data once it has been 
written to the blockchain. 

Sub-challenge 6: Setting partnerships for an EC (Energy Community), you need to 
tender your partners into EC. This is an entry barrier for municipalities. 

3.3.1 Solutions developed in SPARCS 
Due to the challenges and barriers faced by the VPP, LSW made several strategic 
decisions to navigate these obstacles and ensure progress: 

Adoption of Centralized Information Systems: Recognizing the limitations imposed 
by regulatory requirements, LSW temporarily put purely blockchain-based systems on 
hold. Instead, they focused on further developing the VPP using centralized 
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information systems. This approach allowed them to continue making advancements 
in the VPP's functionality and performance without being hindered by the regulatory 
challenges associated with blockchain technology. 

Collaboration with researchers and policy makers: LSW and the other SPARCS 
project members actively engaged in discussions with researchers and policy makers 
to address the regulatory issues encountered. By sharing their experiences and 
challenges, they contributed valuable insights that could help shape future regulations 
and policies. They identified potential ways to circumvent specific issues, such as 
exploring possible exemptions or modifications to regulatory requirements like §9 
StromStG2, which imposes restrictions on energy assets below 2 MW. Through these 
discussions, they aimed to influence regulatory reforms that would create a more 
favorable environment for their project and similar initiatives. 

Monitoring the development of future blockchains: Understanding that existing 
blockchain networks presented regulatory challenges, LSW disengaged from these 
networks. Instead, they decided to closely monitor the development of future 
blockchain technologies that could address the specific reasons behind these 
regulatory issues. By staying updated on the progress of different blockchains, they 
aimed to identify potential solutions that would allow for the integration of blockchain 
technology in their project while complying with regulatory frameworks. 

To provide a user experience that emulates the benefits of peer-to-peer energy trading 
without relying on blockchain technology, two project partners LSW and Cenero opted 
to simulate live P2P trade. Through advanced algorithms and sophisticated software, 
they created a simulated environment that mimicked the real-time dynamics of P2P 
energy transactions. This approach allowed them to showcase the advantages of 
decentralized energy trading to users and stakeholders while circumventing the 
regulatory challenges associated with blockchain-based P2P trading. 

3.3.2 Impact of the solution in SPARCS 
The requirement for authorisation may limit the potential for P2P energy trading, as it 
creates a barrier for individuals to participate in these types of transactions. 
Additionally, blockchain technology offers new possibilities for secure and transparent 
energy trading, but these opportunities may be limited by the need for authorised 
companies to participate in such transactions.  
The taxation of local P2P energy trading might reduce incentives for individuals to 
engage in these transactions, as it increases the cost of energy for both the buyer and 
the seller. This increase in cost can make P2P energy trading less attractive, as it 
reduces the potential financial benefits of such transactions. Additionally, the tax on 
local P2P energy trading can limit the growth of decentralised energy systems, as it 
discourages investment in small-scale renewable energy production and energy 
efficiency measures. This is because the tax reduces the potential financial returns 
from such investments, making them less attractive for individuals and companies. 
Regarding the different balancing groups, the lack of clarity in the legal status of P2P 
energy trades can create uncertainties for participants as it is not clear which balancing 
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group is responsible for ensuring the balancing of electricity supply and demand in P2P 
transactions. This can make it difficult for P2P energy trading to be implemented in 
practice and limit the growth of decentralised energy systems. 
LSW is actively developing and conceptualizing business models based on P2P trade. 
They plan to collaborate with residential homeowners who have renewable energy 
assets, such as solar panels. These models are aimed to empower homeowners by 
allowing them to sell their excess energy directly to their neighbors or nearby 
businesses, fostering a sense of energy self-sufficiency and reducing dependence on 
centralized grids. 

To support community-based renewable energy projects, LSW explored the idea of 
facilitating energy trading within specific communities. By developing the 
“Bürgerbeteiligung” platform, they aimed to connect residents who collectively owned 
and operated renewable energy assets. This localized energy marketplace would 
enable community members to buy and sell energy among themselves, enhancing 
energy resilience and promoting sustainable practices at a grassroots level. 

Looking ahead, LSW also prepares the launch of partnership programs with electric 
vehicle (EV) owners to integrate their flexibility into the VPP. By leveraging the growing 
EV market, LSW sought to optimize the utilization of renewable energy resources and 
support the transition towards electric mobility. 

Additionally, LSW is actively working on developing a robust and extensive VPP that 
integrates various assets and devices capable of participating in multiple energy 
markets. However, the implementation of live peer-to-peer energy trade faces several 
barriers, as the existing market infrastructure is not designed to accommodate such 
transactions. Nevertheless, LSW is committed to overcoming these regulatory 
challenges by exploring alternative solutions, such as making strategic technology 
decisions to ensure privacy protection and compliance. The applicability of the 
envisioned business models will be a key focus, with particular emphasis on 
understanding user acceptance. LSW recognizes that user engagement and 
acceptance play vital roles in the success of P2P energy trading initiatives. Through 
continuous evaluation, feedback, and adaptation, LSW aims to refine and optimize 
these business models to create a sustainable and user-centric energy ecosystem for 
the future. 

3.3.3 Recommendations 
• One approach is to lobby for changes in German and EU legislation that 

would enable P2P energy trading and blockchain use cases. This could 
involve engaging with lawmakers and industry stakeholders to raise awareness 
of the benefits of these technologies and to encourage the development of more 
supportive regulatory frameworks. 

• Another strategy is to identify and collaborate with companies that are 
willing to participate in specific P2P energy trading and blockchain use 
cases. This could involve negotiating clear agreements that would enable such 
transactions to take place within the existing legal framework. It may also be 
worth exploring alternative business models that do not rely on P2P energy 
trading or blockchain technology. For example, this could involve developing 
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solutions that leverage existing authorized companies, such as LSW, or 
adopting a more centralized approach to energy trading. 

• From the GDPR perspective (immutability vs. right to be forgotten) the 
anonymization can be done for P2P trade.    

• In addition, there is potential for developing new technologies that could 
help overcome some of the legal barriers. For instance, a blockchain-based 
system that is specifically designed to comply with regulations and address data 
portability issues could be developed. 

• Finally, working with legal experts who specialize in blockchain energy 
trade in the German jurisdiction may be helpful as they can provide guidance 
on how to mitigate the legal barriers. Their expertise could prove invaluable in 
navigating the complex legal landscape and identifying ways to achieve 
compliance with relevant regulations. 
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5. STORAGE SOLUTIONS (FROM SHORT-TERM TO SEASONAL) 

Storages are an essential element in facilitating flexibility in the energy system, helping 
to balance the energy demand and supply on the area. A plethora of solutions exist, 
both for short- and long-term application. Energy storage enables PEDs to store 
excess energy instead of exporting it and increase the onsite utilization of intermittent 
energy sources, such as solar and wind. This is particularly important for self-sufficient 
PEDs, so-called autonomous PEDs, as they are not allowed to import energy from the 
external grid. For dynamic PEDs, energy storage is not as crucial since they allow 
bidirectional interaction between the district and its surroundings and can thereby use 
the external grid to balance the energy demand during periods of low onsite energy 
generation (Lindholm et al. 2021). 
The heat energy can also be stored in PEDs and the heat storage can also interact 
with the district heating network of the city. The heat can be stored for both short and 
long term. In the urban environment, the use of heat tanks is very common for short 
term storage. For long term storage, heat can be stored e.g., in pit storage, sand 
storage and boreholes thermal energy storage. However, the losses from these 
storages can be high so the efficiency of the storage is low compared to battery 
storage. 

In SPARCS, two types of storage solutions are mainly used: 

• In Espoo - in Sello and Lippulaiva shopping centres - batteries are used for 
facilitating flexibility and participation in the electricity market. They work as part 
of the virtual power plant on these sites. In Lippulaiva, the boreholes work both 
as source of energy for the heat pumps, but also as thermal storage for the 
waste heat. 

• In Leipzig, a thermal energy storage supports the district heating system. In 
addition, the use of a battery energy storage in the citywide virtual power plant 
is simulated.    

4.1 Challenge of Significance for SPARCS cities: How to avoid major 
challenges in storage implementation? 

In SPARCS, there were mostly minor challenges related to storages, and such systems 
had only been operational for relatively short time during the interviews or even not 
started yet. Regulatory problems were identified as a general challenge for storage 
solutions, and they are discussed separately in chapter 4.3.  
In most of the BESS (Battery Energy Storage System) cases in SPARCS, there were 
challenges related to fire safety during the planning or installation phase. This was 
however quite easily solved in most cases. Also, the weight of the batteries caused 
some limitations for the placement of the system in several cases, which was not 
always anticipated by the actors involved. A typical offering for BESS is in a container, 
but this is not so easy to place e.g., in shopping malls. Additionally, auxilliary technical 
systems of BESS (transformers, battery management systems, grid connection points) 
as well as thermal storages and their auxilliary systems take up much space as well. 
This space also needs to be identified and allocated which becomes problematic with 
larger systems sizes and in more densely built-up areas. 
Another challenge regarding energy storage solutions is the complexity of it’s 
operation. The owner and investor might not be the most qualified institution to ensure 
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a sensible operation of the storage. Therefore, the identification of a qualified and 
sensible operator is necessary. Possible operators are e.g. the grid operator, a private 
company with a focus on storage operation or the local utility. However, identifying a 
viable storage operator depends on the business model or the goal of the storage 
solution. Potential goals for storage solutions include an economic optimization, the 
increase of community autarky or the stabilization of the grid. 
Specifically battery technology is also quite costly and therefore BESS is a costly 
energy storage solution.Furthermore, they are manufactured based on rare minerals 
and hard to recycle. These two challenges relate to the environmental sustainability of 
BESS.  
In several cases there have been challenges with the limitations of the IT systems: 
they were either not meant for the particular use, they were not interoperable, or some 
key functionalities were missing. In one case, the metering system was not compatible 
with the network operator’s system, which delayed getting the required permission 
from the local network operator for connecting the BESS to the grid. It also turned out 
that these requirements can vary from network operator to other. In new buildings the 
metering is usually easier to connect to the network operator’s system, but in older 
systems the two-way energy flows (electricity or heat) are usually not taken into 
account, requiring some additional installations or programming.     
The delivery times for batteries have been quite long. This is partly a challenge, but it 
also provided a lot of time to solve the other issues. 
In case of the thermal storage in Lippulaiva, the ongoing work for the new metro line 
in the area caused some changes to the original plans as the distance to the metro 
tunnel had to be kept at 10 meters minimum. This, however, caused only minor delays 
in the process. 
The most serious effects of the different challenges were the additional delays, which 
then caused financial damage in some cases as the investments were already made, 
but the system was not in operation, so it did not produce incomes.  

4.1.1 Solutions developed in SPARCS 
For the fire safety issues, there were several solutions, e.g., early communication and 
co-operation with the local fire department and clear signs to mark the spaces 
where BESS was located. It is essential to make sure that the fire fighters know how 
to address the battery fires, which require slightly different protocols than normal fire 
incidents due to the materials included in the batteries. 
In some cases, the original plan was to place the BESS on the roof of the building, but 
the weight of the system would have caused additional requirements for the structures 
and challenges for the installation, so the best solution was to place it on the ground 
floor.  
Possible solutions for the challenges with costs are subsidies in investments into 
BESS. Subsidies into research surrounding battery technology could help to improve 
the environmental sustainability of BESS. 
For the IT system challenges, the best solution for some partners was to do some of 
the programming tasks themselves. This is of course not possible for all actors in the 
same position.  
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4.1.2 Impact of the solution in SPARCS 
The co-operation with the fire department was found fruitful, as it will benefit them in 
the future with the increasing presence of BESSs. 
Taking the initiative for the programming in own hands gives more power to make 
changes, and also most often reduces the time for getting them done. One of the 
partners even managed to develop an IT product for BESS management and sold it to 
several customers already.  

4.1.3 Recommendations 
As there were no serious challenges related to the storages (excluding those related 
to regulations), we asked the interviewees’ views on the potential reasons for this 
success. These are their answers: 

• Starting from the planning phase, it is important to not only concentrate on the 
technical part, also on the rules of e.g. net operators regarding the exchange 
with the grid, and general rules and regulations.  

• In SPARCS demos, the storages are used both for increasing the self-
sufficiency and for providing flexibility services for grid operators and district 
heating companies. With such a complex system integration, the choice of the 
project team is very important as it must be highly competent, and 
documentation needs to be up to date and correct. It is also important for a 
smooth transfer to operational phase that the users are included already in 
the planning phase. It could be beneficial if the owner is the same as the 
constructor. 

• It will help mitigate the problems in implementation if the (building/ fire safety) 
inspectors are of high quality and involved early on in the process to point 
out the shortcomings already in the construction or even planning phase. In one 
case, it was a good solution to involve the inspector in the planning phase, when 
it was clear that some exceptions need to be done related to standards. 

• The anticipation of potential problems is important, and related provisions 
should be added in the contract, e.g. related to the availability of maintenance. 
This is relatively easy for an established actor but might be more challenging for 
a new actor in the field. 

• Simulations are highly recommended to support the dimensioning of the 
(storage) system.  

4.2 Challenge of Significance for SPARCS cities: Lack of regulations to install 
storage solutions 

One of the most significant challenges was related to unclarity or lacking regulations, 
which caused some extra work and need of active contacting with the authorities. This 
is a truly cross-cutting issue, related to the regulations. The regulations are not built for 
storage solutions everywhere, and in some cases they simply don’t exist. This might 
partly be due to the missing information of the specific features and requirements 
related to storage systems on the regulators’ side.  
A somewhat sensible amount of regulatory framework must exist for pilot projects or 
first movers to know which steps are necessary to reach the goal of implementing a 
storage solution. Without an existing regulatory framework, the need for stakeholder 
involvement (e.g. firefighters or customs) to ascertain the correct steps is much higher. 
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Sharing the gained knowledge is essential to simplify similar processes for second 
movers or to enable the regulator to construct a regulatory framework. Another issue 
is a fast-changing regulatory framework making it difficult for stakeholders to react and 
keep up. This applies especially to stakeholders whose main business focus is not the 
installation and operation of energy storage systems. 
Different regulatory frameworks might apply to different use cases. Resultingly, the 
business model has to be adjusted depending on the respective regulatory framework 
and use case. 

4.2.1 Solutions developed in SPARCS 
The main way to address the lack of regulations was to first study if they existed on 
European or global level, or in another European country, and then contact the 
regulatory instances to ask how to proceed. 

4.2.2 Impact of the solution in SPARCS 
Contacting the regulators helped in ensuring that the storage solutions would be 
aligned with the upcoming regulations as far as possible. It also gave a chance to give 
the actors’ own view on how the regulations should be formulated and why, and to give 
relevant information to the regulators about the specific features of the energy storages 
and their operation.  

4.2.3 Recommendations 
• As the regulations related to storage systems are largely missing, this would be 

a good opportunity to align them around Europe, as far as possible, when 
formulating them. This would also help the companies in developing their 
services and business models. 

• Keep regulators informed about the specific needs for the regulations 
regarding storage systems.  
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6. ELECTRO-MOBILITY 

Within the EU, the transportation volume has been steadily increasing from the year 
2000 to 2019 both in the passenger sector as well as in the freight sector. A significant 
decrease was observed in 2020 due to the COVID-19 pandemic, but the growth is 
expected to continue after recovering from the pandemic. While the greenhouse gas 
emissions of other sectors have decreased from the reference year 1990, the 
emissions originating from transportation are still growing. Hence, the relative 
importance of the transportation sector is increasing in the attempts to combat climate 
change. Existing policies will probably not be enough to meet the emission reduction 
targets of 90% compared to 1990 as projections show that the reduction will only be 
22% in the transportation sector.  
E-mobility solutions in combination with renewable electricity generation can greatly 
reduce the impact of transportation on global warming (Hung et al. 2021). Nitrogen 
oxides originating from burning fossil fuels can also be avoided by transitioning to e-
mobility. However, as battery-electric vehicles tend to be heavier than conventional 
vehicles, this may affect the air quality as the tires on EVs undergo more wear and tear 
and will thus release more particulate matter into the air. Hence, public transport and 
light mobility are of great importance in improving the air quality in cities. 
Battery-electric vehicles can conveniently be recharged while being parked as long as 
appropriate charging infrastructure is provided. Private cars are parked for 
approximately 95% of the time. Commercial vehicles are utilized more, particularly 
during daytime and the time required for recharging is short. Due to this, private cars 
can often rely on a lower charging power, and they can be rather flexible in the matter 
of where and when to charge. Commercial vehicles have much stricter schedules, and 
the optimal solution from an operational point of view would be to use the short natural 
breaks during loading and unloading of the vehicles for recharging. Hence, charging 
possibilities for commercial vehicles should be provided based on these constraints. 
The SPARCS Lighthouse City demonstrations have included the integration of EVs in 
the local energy systems, peak load monitoring and control, smart charging and bi-
directional charging and implementation of charging infrastructure for public 
transportation purposes. Furthermore, the needs of EVs have been taken into 
consideration when planning new urban areas. With regard to the Fellow Cities, the 
City of Reykjavik is constructing its first mobility hub, municipality of Kifissia is 
implementing its first bike sharing system and smart sensors and City of Lviv will be 
creating a digital Data-Driven Sustainable Mobility Plan.  

5.1 Challenges of Significance for SPARCS cities: Provision of charging 
infrastructure 

In Europe, more than 20% of cars sold during 2022 were electric and the sales of EVs 
increased by 15% from the year before. The increase of EVs is expected to continue 
during the upcoming years supported by new stricter rules for emission levels (Global 
EV Outlook 2023). The steadily growing number of electric vehicles naturally needs 
continuous investments in charging infrastructure to ensure charging availability for all 
users.  
Decarbonization of the mobility sector is still in an early phase, and there are many 
challenges ahead in the adoption of EVs despite the good sales figures. One of the 
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biggest hurdles for buying an EV is the high upfront cost, and EV ownership has been 
observed to correlate with a high socioeconomic status. The ability to purchase and 
use an EV also depends on the living conditions as charging typically is easier to 
organize when living in a single-family home. Besides the costs, range anxiety might 
prohibit people from switching to electric vehicles. Range anxiety is often considered 
as related to longer trips, and it should not be such an issue within cities. However, 
occasional need for longer trips might require a large and costly battery. The range 
anxiety also reflects the change in mindset and the different usage pattern of EVs in 
comparison to ICEs (Internal Combustion Engines). In the ideal case, the vehicle can 
be charged whenever parked and the user does not need to pay too much attention to 
technical details. With limited charging availability, this is currently not the case, and 
as the technology is quite new many potential users worry about where and when to 
charge and the implication on battery lifetime and costs.  
The scarce charging network and anticipated charging issues slow down the adoption 
of EVs. On the other hand, charging service providers cannot invest in infrastructure 
as long as there are not enough customers to utilize the service. Densely populated 
urban areas lack space for parking, and it is a true challenge to analyse the actual 
charging demand, create forecasts, determine the best locations and finally implement 
the charging infrastructure. Architectural requirements and lack of space might also be 
a problem when implementing charging infrastructure for heavy-duty vehicles, as high-
power charging equipment requires a substantial amount of space. 
The physical implementation of charging infrastructure is only one part of the issue. To 
fully utilize the possibilities that EVs could bring, smart charging and even bi-directional 
charging should be enabled. Uncontrolled charging of EVs might lead to high power 
peaks and undesired stress on the grid. So far, as the number of electric vehicles is 
low, this has not been an issue in most cities, but as the number of vehicles and 
charging stations increase, the impact on the grid should be considered. Smart 
charging services, and even more bi-directional charging services, require specially 
designed software to control the charging process and also development of relevant 
business and contract models. The smart charging software can provide a link between 
the user and the electric grid so that the energy usage is optimized without jeopardizing 
the true needs of the vehicle owner. 
Physical interventions in an urban environment easily becomes a long and tedious 
project. Multiple issues and stakeholders have to be involved in the process, and 
regulations and requirements from the city have to be met. The interlinkage between 
energy production and mobility introduces a new level of complexity when it comes to 
e-mobility. It is not sufficient to simply install chargers and wait for the customer to 
appear, instead, development of software for smart charging services and 
implementation of new business models have to run in parallel. The regulations 
needed for these new business models are also not fully formulated yet. 
While implementation of charging infrastructure is crucial in order to support the 
decarbonization of transportation, one should keep in mind the simple technical 
solution, which is light mobility (e.g. scooters or e-bikes) in combination with public 
transportation. Private vehicles provide a high level of comfort, and the challenge in all 
cities is how to convince people to switch to alternative mobility modes. This is not an 
easy task, and people should, of course, always have freedom of choice. However, 
successfully addressing this challenge could bring additional benefits in the form of 
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improved health and wellbeing. Therefore, these technically simple, but socially 
challenging solutions should not be overlooked. 

5.1.1 Solutions developed in SPARCS 
Several actions to address the challenges related to infrastructure have been 
undertaken within the SPARCS project. In Leipzig, one of the main focuses has been 
intelligent charging and preparations for bidirectional charging. In both Leipzig and 
Espoo, load management and integration of bus charging in the energy system have 
been targeted.  
In Leipzig, a mobile application enabling intelligent charging of cars has been 
developed. The software, including the back-end for controlling the charging and a 
user-friendly front-end has been developed in cooperation with private companies. The 
development work has required substantial knowledge related to multiple aspects, 
such as technical issues, tax regulations, charging protocols, and practical issues 
related to charging of vehicles.  
The aim of the e-mobility activities within SPARCS was also to integrate bus charging 
with the energy management system in both Leipzig and Espoo and to optimize the 
charging and manage peak load of the electric grid. The optimization of charging of 
buses was mainly carried out by means of data analysis and simulations. There is 
potential for improving the bus charging through optimization in both Leipzig and Espoo 
even though the possibility is not taken into use currently. The data analysis of bus 
charging in Leipzig showed a potential to reduce the charging capacity at the terminal, 
and the simulations of charging in Espoo revealed the possibility to minimize the peak 
power fee by altering the charging behaviour of the buses. However, the practical 
implementation of these applications has not been possible due to contractual issues. 
This highlights the need to involve all parties from the very beginning and to create 
business models that can incorporate new kinds of smart usage of energy. Optimized 
charging would be beneficial for both the transport operator and charging service 
provider in form of lower energy prices, but a mutual understanding of the targets and 
agreement on practical issues are required in order for the optimization to become 
reality. 

5.1.2 Impact of the solution in SPARCS 
The work carried out in SPARCS has created a basis for further development. The 
smart charging software provided in Leipzig has mostly received positive feedback as 
it has streamlined the charging service and improved the user experience. The 
potential to intervene in the charging session and optimize the energy usage has not 
fully been taken into use, hence, no negative feedback for example, interrupted 
charging has been received. However, the building blocks are there, and as soon as 
improved business models are created and there are good incentives for the user to 
participate in smart services, the capabilities of the developed software can be taken 
into full use. The electricity mix and the electricity price volatility vary greatly from region 
to region. As a consequence, the value of for example, bidirectional charging and 
participation in ancillary services will depend on the region. Hence, further work is 
needed to set the correct prices for smart charging services. 
Although the simulations for public transport needs have not yet led to concrete actions 
related to the provided service, the analysis itself has increased the understanding for 
optimized charging services. The highest potential of simulation methodologies is to 
use them prior to implementing charging services in practice. The simulation 
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approaches developed in combination with transportation data and vehicle data can 
be used as support in the decision making to avoid over or underestimation of the 
required charging need. 

5.1.3 Recommendations 
• Create e-mobility teams for long-term cooperation: Electrification of mobility 

involves multiple stakeholders and requires efficient communication and 
coordination. A long-term vision is needed to transform the city and enable the 
usage of zero-emission transportation solutions. A team consisting of 
representatives from the city, the electricity distribution company, charging 
service providers, mobility service providers, mobility experts and researchers, 
and transportation authorities among others should be formed to efficiently 
share information and boost the development. 

• Utilize private companies efficiently: While the coordination and certain 
mobility solutions can be handled by the municipality, involvement of private 
services is often preferred. Private companies can be agile by nature, and 
rapidly scale up as the uptake of the provided solutions increases. 

• Prepare in advance for upcoming phases: The transition to e-mobility 
solutions is very fast and the need for new charging infrastructure is constantly 
growing. The municipality should consider the needs of transportation that 
traditionally have been handled by private companies. For instance, early 
preparations for the needs of electric heavy-duty vehicles should be undertaken 
in order to ensure that they can be introduced in the urban environment as soon 
as possible.  

• Promote light mobility, public transportation and other affordable 
solutions: Prioritize traditional light mobility, such as walking and biking, in all 
stages of city planning. This includes infrastructure, parking, street 
maintenance, placement of schools and day care centers, etc. Improve the 
service level of public transportation and make sure that the mobility needs of 
the majority of residents can be fulfilled. Create incentives for car sharing and 
other affordable MaaS (Mobility as a Service)-solutions. 

• Provide support for EV users and promote automated solutions: Make the 
usage of an EV as simple as possible. Support the development of standardized 
e-mobility services including charging payment options, price visibility and 
accessibility. Support the development of automated solutions for charging 
scheduling and optimization. Make sure emergency support is easily available 
at all times. 
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7. EFFECTIVE BUSINESS MODELS FOR SUSTAINABLE SOLUTIONS 

Timeus et al. (2020) describe the ‘smart city business model’ as the way a city 
government organises its services to create and deliver value to its citizens that is 
economically viable, socially inclusive, and environmentally sustainable.  
Business models are necessary for sustainable/smart city solutions to ensure financial 
viability and long-term sustainability (Timeus et al., 2020). Effective business models 
allow cities to understand and visualise how changes in one or more elements would 
open new business opportunities and bring about new ways of creating and delivering 
value (Teece, 2010). Since sustainable/smart city solutions sometimes have high 
upfront costs, significant technological risks and a long-term payback horizon making 
it difficult to attract investment (Rivada et al., 2016), the goal for cities is to identify ways 
to finance them without prioritising large-business goals over social goals which could 
lead to inequality (Grossi & Pianezzi, 2017). 
Within SPARCS, one of the objectives is to identify, analyse and adopt innovative and 
effective business models, so that the developed tools and solutions can be scaled up 
to the city level and replicated in Fellow Cities and other European and Worldwide 
cites. Figure 7 shows the project development process led by BABLE.  

 
Figure 7: Connection of the three SPARCS challenges regarding Business Models as 

described in the following sections 

6.1 Challenge of significance to SPARCS Cities: Developing and finding 
financially viable business models for the projects 

Cities aim to identify financing methods that avoid prioritising large-business goals over 
social goals, as the former approach ultimately leads to inequality (Grossi & Pianezzi, 
2017). Therefore, it is critical to find a balance between generating economic benefits 
and addressing social needs when developing sustainable/smart city solutions. By 
establishing effective business models, cities can overcome these obstacles and 
ensure the financial viability and long-term success of their initiatives. 
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Evaluation approaches for smart city business models vary depending on the context, 
objectives, types of solutions/technologies/business sectors involved, and the intended 
users of the evaluation results. These approaches consider not only the financial 
aspects but also the public value and societal benefits derived from implementing 
smart city solutions. Additionally, the city government has a unique role in the value-
creation process (MAtchUP project, 2019). 
City council managers face several challenges during the implementation of smart city 
projects: (1) Unclear local system: there is a need for a transparent and well-defined 
local framework that allows for improved planning and mapping of various activities 
throughout the project's stages; (2) Non-financial impacts: emphasis on non-financial 
aspects requires city council managers to weigh the costs against the benefits of smart 
services meticulously which ensures that the broader implications of such projects are 
considered; and (3) Stakeholder identification: understanding and aligning with key 
partners, customers, and beneficiaries and recognizing their unique views on the 
project's risks and rewards could be complex (Timeus et al., 2020). 
Various business model evaluation frameworks exist but the Business Model Canvas 
by Osterwalder and Pigneur (2010) stands out as the most well-recognised. This tool 
provides a holistic view of a business model, and it can be applied to different private 
and public organisations allowing them to assess, redefine their strategies and explore 
new improvement opportunities in their processes (Osterwalder and Pigneur, 2010). 
The city model canvas developed by Timeus et al. (2020) is also a useful reference. It 
has been tested in Bristol (Lighthouse City in H2020 REPLICATE Project) to plan and 
design the city’s ICT platform.  
The Business Model Canvas (BMC) as developed in SPARCS, is recognised as a 
managerial tool designed to facilitate visualization of current or potential problems and 
challenges within an organization's business model. It doesn't provide solutions but 
offers valuable guidance to consider issues. Although not a definitive rulebook, this 
tool serves as guidance to help identify areas for improvement or innovation within the 
accompanying business model and to critically assess the project. The BMC 
encourages a strategic approach to thinking about the components of a business 
model, helping organizations to see where adjustments or focus is needed. 
The Business Model Canvas developed in SPARCS targets all the organizations that 
want to have a view of how a Positive Energy District Solution can create, deliver, and 
capture value. Within SPARCS, the targets on one hand are the cities and their 
municipal authorities who are responsible for managing the smart city solutions from 
product suppliers, service providers and investors and on the other hand, the 
companies owning and/or developing the smart city solutions. 

6.1.1 Solution developed in SPARCS: the SPARCS Business Model Canvas 
Template  

To build a Business Model Canvas in SPARCS, the following references were taken 
into consideration: 

• Social Business Model Canvas: Derived from the original Business Model 
Canvas, the Social Business Model Canvas specifically caters to the unique 
needs and goals of social enterprises. This tool helps to structure and 
organizing key components of a business model, creating a comprehensive and 
well-designed approach to deliver both social impact and financial sustainability. 

https://www.matchup-project.eu/wp-content/uploads/2021/07/MATCHUP_D6.1_Review-of-business-models-and-financial-instruments.pdf
https://socialbusinessmodelcanvas.swarthmore.edu/
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• MAtchUP Project: EU-funded Smart city project involving three lighthouse cities 
and four follower cities. The seven cities have developed and deployed 
innovative solutions in the fields of energy, mobility, and ICT. The deliverable 
D6.1 "Review of business models and financial instruments" provides an 
extensive literature review on smart city business models and introduces an 
assessment framework. This framework is designed to analyse smart city 
business models and can be used to assess their effectiveness from both a 
private and broader public point of view. 

• MOVE2CCAM Project: An EU-funded project, consortium of 10 participants, 
seeks to establish a wide 'Satellite' network for CCAM (Cooperative, connected, 
and automated mobility) stakeholders. Additionally, this project aims to develop 
a tool to model scenarios and evaluating the effects of upcoming CCAM 
measures. 

A meticulous selection was made to identify the segments that are of utmost 
significance and are necessary for the work within SPARCS. The 12 segments are 
presented in Table 4 and the canvas is shown in Figure 8.    

Table 4: Elements of SPARCS Business Model Canvas 

SPARCS Canvas Segments Explanation 

City Government role Overview of the control that the city government has on the different 
actions: Design/Management/ Performance and collaboration with 
the private partners/ Finance and funding/ Necessary policy and 
regulatory framework/ Taxes and economic incentives/ Engaging 
with the citizens. 

Asset Ownership Indication of actors that own or possess the assets used by the 
different actions (if assets are present). Asset ownership can be held 
by different types of organisation such as companies (physical assets 
such as lands, buildings, and intangible assets such as patents or 
intellectual property) and governments (infrastructure, lands, 
buildings). 

Business Model Typology Main Business Model typologies which support the action bundle: 
Public own/operate, Energy performance Contracting (EPC), Public 
Private Partnership (PPP), Concession, Crowdfunding and 
Outcome-based Contracting. 

Value proposition (Customer, 
Impact Measures and 
Beneficiary) 

Description of the real value that this action intends to create for the 
citizens/city-users/local government/other stakeholders.  

Funding/Financing Determination, identification, and measurement of resources needed 
to implement and execute the project (National funding, 
regional/state funding, EU funding, loans, etc.). 

Cost Structure Divided in capital expenses of the action bundle, expenses that a 
business requires to improve and preserve long-term assets 
(property, buildings, equipment) and operating expenses, expenses 
that a business requires to maintain its operations (rent and utilities, 
salaries, marketing, professional services, etc.). 

Revenue Streams Identification and measurement of the different sources of incomes 
or revenue streams associated with the action bundle (economic 
efficiencies in terms of cost savings, payments/fees for the use of the 
services, asset transfer, other). 

Social & Environmental 
Costs 

Non-financial aspects of the business model that are detrimental to 
the city. Social costs such as mental health impacts, concerns about 
privacy and data security, reduced human interaction due to over-

https://www.matchup-project.eu/wp-content/uploads/2021/07/MATCHUP_D6.1_Review-of-business-models-and-financial-instruments.pdf
https://www.matchup-project.eu/wp-content/uploads/2021/07/MATCHUP_D6.1_Review-of-business-models-and-financial-instruments.pdf
https://move2ccam.eu/
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dependence on technology, job losses, etc. Environmental costs 
such as increased energy consumption and greenhouse gas 
emissions, depletion of natural resources, electronic waste, loss of 
biodiversity, etc. 

Social & Environmental 
Benefits 

Non-financial aspects of the business model that are beneficial to the 
city. Social benefits such as Job creation, social inclusion, efficient 
and convenient services, citizen engagement, increased safety and 
security, sustainable practices, etc. Environmental benefits such as 
increased energy efficiency, green infrastructures, sustainable 
transportation, reduction of greenhouse gas emissions, smart waste 
management, etc. 

Partners and Key 
Stakeholders 

Besides partners, the key stakeholders that are/ should be involved 
in the project should be included. Key stakeholders are organizations 
that have a particular and special interest in the project and could 
have the ability to influence its success or failure. Customers and 
beneficiaries as part of this segment. 

Target users/Customer 
Segments (Customer and 
Beneficiary) 

Description of key target users or customers of the product or 
service. There are two relevant groups: the customer and the 
beneficiary. Customer is an individual or organisation that purchases 
goods or services in exchange for payment. The beneficiary is a 
person or organisation who benefits from the value created by your 
product or service, though they might not be the ones paying for it. 

Surplus (Reinvested in other 
services for the citizens) 

Description of where and how you plan to reinvest the profits in 
support or give more benefits to the communities; for example, other 
activities or services to benefit the citizens such as educational 
workshops. Filling this section may present challenges for completion 
without insight from C-level executives within an organisation. It is 
crucial to engage with colleagues across different departments to 
accurately fill this section to ensure the completeness of the BMC 
and help fostering a collaborative environment. 

The segments that add differential value to the SPARCS Business Model Canvas are: 
(1) Customer segment, (2) Surplus segment, (3) Social & Environmental costs, and (4) 
Social & Environmental benefits. These four segments give a better approach to how 
this framework could assist City Council managers and Use Case owners in outlining 
the ways they can generate and provide public value via their smart city initiatives and 
have better acceptance and participation by citizens, which is also considered one of 
the bottlenecks at the time of implementation.  
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Figure 8: SPARCS Business Model Canvas (BABLE Smart Cities, 2023) 

Before embarking on the business model exercise, organisations and city 
administrations must carefully consider the relevance and potential value of applying 
this framework to specific cases, products, or services. There exists a spectrum of 
scenarios where the practicality of developing a full business model might vary. In 
some instances, e.g for less commercially driven initiatives the benefits might not justify 
the effort.  

6.1.2 Impact of the solution in SPARCS 
The SPARCS Business Model Canvas was developed during spring 2023 and it was 
tested with the partners in a 3-hour workshop during the consortium meeting in June 
2023. The focus was on the Use Case Owners, which can either be the Lighthouse 
City, Fellow City or the technical partner.  
 
A Use Case is an application of technology to reach a specific goal in a specific context 
and whose impacts can be measured independently and also replicated. Each Use 
Case has various supporting factors such as lessons learned, financial details, 
providers, end users, results, and additional benefits that enable its implementation in 
a specific setting. For Lighthouse Cities, the Use Cases explain information about the 
planning, implementation and monitoring of each demonstration action.   
 
An example of a Use Case is the “Charging options at new mobility hub” being built by 
the City of Reykjavik together with the technical partner OR. This will serve as a 
prototype for future mobility hubs and improve the availability of services. This 
pioneering approach to neighbourhood planning will be illustrated by using one of two 
main bus terminals at Strætó bs in Reykjavík. This Use Case was inspirational and 
relevant to the City of Kladno as they are also implementing a project related to EV 
charging infrastructure.  
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Prior to the workshop, the Use Case owners were requested to pre-fill the template 
based on the assigned Use case. During the workshop, the participants had more time 
to discuss and reflect on the challenges of each use case. 
It was observed that since cities are between the planning and implementation stages 
of their projects, the full benefit of using the Business Model Canvas would have been 
more visible had it been done at an earlier stage in the project. Nonetheless, the 
canvas serves as a planning tool for cities as it allows to review the Use Case before, 
during and after implementation, thereby allowing corrective and complementary 
actions to be taken when needed.The aim of the SPARCS canvas is to help all cities 
build the most fitting technical solutions that yield social, environmental, and economic 
outcomes backed by a validated business plan. It is important to have a validated 
business plan that encompasses all three pillars of sustainability, not just the financial 
aspect, as the business model should incorporate all three aspects for long-term 
success. 
At the same time, it is important to support the Fellow Cities in identifying crucial actions 
and partners to further their project development. This canvas offers a holistic and 
practical view of the main actions that municipalities and supporting partners should 
consider for the implementation of these smart city initiatives. The best practices 
established by the owners of the Use Case and respective city representatives were 
selected after further analysis. Additionally, any gaps that needed to be addressed and 
reformulated in the canvases were also treated.  
Some of the insights found in this analysis were: (1) interdepartmental insights, 
including innovation, finance, and marketing, are necessary, thus a pre-meeting is 
required in order to complete the canvas; (2) BMC as a tool used for planning and 
updating throughout the project; (3) useful for both private and public organisations, 
but separate versions for each would be more meaningful; (4) collaboration on the 
model can mature your project concept; (5) local authorities may not be used to 
thinking in a Business Model, a more detailed explanation could be useful for any city 
or municipality; (6) strong dependency on funding; and (7) data and insight-driven 
projects and energy saving projects with large potential do not rely exclusively on public 
funding. 
A typical understanding of a Business Model is the orientation to the economic impacts 
(costs and benefits). In other words, when people think of a Business Model, they 
mostly think about costs (how much money is required to launch and run an initiative) 
and benefits (how much profit or revenue an initiative can bring in). But this approach 
is limited, especially for Smart city initiatives. The implementation of these projects 
must be truly effective and sustainable in a way that the initiatives are balanced and 
benefit the city and its residents in multiple dimensions. The canvas is an iterative tool 
by which the canvas owner (typically the city or a solution provider) refines the level of 
detail in each iteration. 
Beyond internal strategic benefits, actively participating in business model creation 
enhances an organisation's reputation and credibility towards private-sector actors. By 
applying business models that resonate with real-world economic principles, 
organisations validate their role in the marketplace, enhancing their standing, and 
facilitating meaningful collaborations with industry partners. 
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6.1.3 Recommendations 
• Use of the SPARCS Business Model Canvas allows thinking from multiple 

perspectives and avoids the typical ‘profit and loss’ approach. Both use cases 
and business models are dynamic entities requiring continual re-evaluation and 
redesign as new learnings emerge. The SPARCS BMC should be embraced 
not only as a documentation tool but as a living framework that evolves 
throughout the project lifecycle. 

• The canvas allows continuous iteration and integrates the co-creation approach. 
About the engagement with citizens in the BMC creation, working with citizens 
on specific elements rather than developing the canvas with them could be the 
way to go. Municipal companies are not close to citizens and fail to represent 
their needs, thus engaging with the community is crucial.  

• This collaborative approach ensures that we create a solution that truly meets 
their needs and aspirations.To successfully complete the Business Model 
Canvas, all cities and technical partners must understand the different 
segments. Start with the Customer Segment by identifying potential customers 
and understanding their demographic, economic, and social characteristics to 
help guide the implementation of the project. Continue with the segment for 
Value Proposition by identifying the problem that will be solved and the 
opportunity for improvement. The order of these two segments may vary 
depending on the stage of the project. However, once these two segments are 
identified, the remaining segments may be completed more easily. 

• Implement the canvas at the project's outset to serve as a foundational 
planning tool. This early adoption allows for iterative improvements, 
incorporating learnings about technology, communication strategies, and 
human-to-human relationships, all of which are crucial for the project's success. 

• Assigning the role of the ‘canvas owner’ will result in better input during the 
various phases of the project (planning, implementation, monitoring and 
maintenance). The canvas owner will oversee the final completion of the canvas 
and will continuously need to interact with the project design team to complete 
all technical and non-technical segments of the canvas.  

• Close link to monitoring to evaluate progress. Depending on outcome 
initiate iteration process. Enable a dynamic creation of the BMC including all 
relevant stakeholders. This process should be supervised by the canvas owner. 
Integrate local rules and official regulations on pricing. When developing 
different BMCs, canvas owners should get together to oversee possible 
interlinkages between the created BMCs and consider how they complement 
each other, rather than just focusing on a single model. 

• Recognise the integral connection between the business model and 
marketing strategies. A well-defined business model informs both 'push' and 
'pull' marketing tactics, facilitating better engagement with citizens and general 
markets 

• In publicly funded projects, the emphasis often lies on learning and technology 
testing rather than on developing a business model for end products. For 
companies, the development of a viable business model usually occurs outside 
the scope of these projects. Integrating the SPARCS Business Model Canvas 
into a publicly funded projects enhances credibility towards private sector 
actors as well as transferability in other contexts. 
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• Cities and municipal companies may face regulatory and operational 
constraints that limit the development of new business or service model. 
Identifying these beforehand can help navigate challenges. 

6.2 Challenge of Significance to SPARCS cities: Inefficient procurement 
processes in cities 

The 2014 Procurement Directive was designed in response to the procurement 
challenges faced by authorities within the European Union. The use of different 
national procurement portals by cities has led to insufficient knowledge exchange 
between cities regarding procurement plans. In addition, the procurement processes 
were observed to consume more resources than necessary. The effort and work 
required to complete each procurement had to be repeated by authorities in other cities 
(i.e. cities did double work), even though they were purchasing similar products but 
because each member state had very different regulations, the extra work was 
unavoidable. In an attempt to join efforts and find more efficient ways to carry out these 
needed processes in the cities, the idea of joint cross-border procurement processes 
emerged.    
The joint cross-border procurement process (JCBP) targets the contracting authorities 
within the EU. These contracting authorities include but are not limited to 
municipalities, government offices and their representatives.  

6.2.1 Solution developed in SPARCS: the market consultation tool 
The joint cross-border procurement process (JCBP) was enabled in the 2014 
Procurement Directive to allow contracting authorities from EU member states to 
collaborate in procurement. The JCBP allows contracting officers in one country to use 
public contracts already awarded by another member state in their procurement 
procedure. Member states can also set up joint entities for procurement purposes 
under EU or national laws (Ponzio, 2017)  
According to BABLE, the experiences of JCBP are mainly limited to processes 
between countries sharing borders, health sector procurements and partnerships 
between national governments. Furthermore, there is no expert consensus whether 
the benefits outweigh the costs. 
Although this solution produced limited success, it faced several challenges when 
trying to implement it as seen within SPARCS below: 

1. The countries had different existing procurement processes. 
2. There are language and cultural barriers. 
3. The need for substantial coordination and agreement is required. 
4. Defining standard technical requirements is a highly complex task when very 

diverse cities are involved. 
Consequently, the research by BABLE found that most of the expected benefits of the 
JCBP could be achieved through a formal joint market consultation. Market 
consultation serves the dual function of informing a tender preparation process and 
notifying suppliers and service providers about the procurement plans by the city or 
other public authority.  
BABLE then created a new tool to simplify the process for cities to reach a wider market 
early in the project. The BABLE market consultation tool informs public sector 

https://www.bable-smartcities.eu/bable/my-bable/app/market-consultation-tool.html


PAGE 58 OF 156 

 

representatives about the smart city solutions they intend to procure and then 
automatically alerts suppliers in such fields about this intention (See Figure 9, Figure 
10 and Figure 11). It allows cities to reach suppliers/service providers from markets 
they might not have explored. This mechanism is particularly beneficial for pre-
commercial procurement (PCP) and public procurement of innovation (PPI). Table 5 
shows the details to be filled.  

 
Figure 9: Benefits of the Market Consultation Tool 
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Figure 10: Getting started with the Market Consultation Tool (1) 

 
Figure 11: Getting started with the Market Consultation Tool (2) 
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Table 5: Fields to be filled in to create a Market Consultation invitation 
Fields to be filled 

City/Region 
Title  
Description 
Link to existing page for Market Consultation with more 
information 
Link to event (sign-up) on external page 
Link to survey on external page 
Deadline 
Deadline for responses 
Event date 
Other details 
Estimated value of contract 
Is it divided into lots? 
Expected duration of Project 
Expected Start Date of Delivery 
Expected Date of Tender Publication 
I am running this consultation with these other organisations: 
Media 
Images (Upload a file) 
Video 
Attachments (Upload a file) 

6.2.2 Impact of the solution in SPARCS  
The BABLE market consultation tool was developed and released in the BABLE 
platform at no cost for all cities. The tool was piloted by Maia (Portugal) to implement 
building-integrated photo voltaic (BIPV) in a demo site. Using the tool, Maia provided 
a detailed description of the required solutions, describing a clear goal of the project, 
system specifications, mandatory requirements, architectural plans, and pictures to 
help prospective providers understand the city’s needs and minimum expectations. 
These details were published on the BABLE platform, to which a large community of 
providers had access. In this way, only providers who met all the listed requirements 
would be registered to participate in the market consultation.  

The municipality of Maia, one of the most industrialised municipalities in Portugal and 
an important transportation hub, intends to implement a BIPV demo site at Maia City 
Hall within the scope of the SPARCS project. The work was coordinated with the Porto 
Energy Agency (AdEPorto).  
The purpose was to study the viability of BIPV technology in existing buildings, creating 
the possibility of replicating the solution on a large scale. The aim of this project was 
to install PV films on the existing windows without having to replace any elements on 
its facade structure. 
According to feedback from the Maia team, using the tool ensured significant time 
savings, as they did not need to contact possible suppliers/service providers 
individually for their smart city solution. Instead, interested parties who were perfectly 
fit with the needed products registered to participate in a joint event with the 
procurement team.  
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Using the Market Consultation tool for Maia:  

“Before using the Market Consultation, we identified possible technology providers 
and contacted them individually ourselves. By using the Market Consultation tool, 
the process became easier and only the organisations who were interested would 
register to participate at the event. We then did only one event with all the interested 
parties which saved us a lot of time as well. Additionally, BABLE has a large 
community, so they were able to go further and identify different companies from the 
ones we originally targeted. However, we couldn’t find a Photovoltaic (PV) film 
technology provider immediately as most of the available technologies were not 
mature enough to test in real environment.” 

6.2.3 Recommendations 
1. If your city wishes to start a procurement process to implement its smart city 

initiatives, the best way to optimise this process is with a Preliminary Market 
Consultation to interact with the market in the early stages of procurement.  

2. This tool does not replace any official tendering process but rather exists as a 
complement that will increase the number of suppliers that respond on the cities’ 
tendering portal. Think about how you can improve your tendering process 
through the Preliminary Market Consultation. 

3. The starting point to use the tool should be based on an evaluation of a 
number of factors, including the complexity of the solution to be procured, 
your own team’s expertise, the market complexity and maturity, the goals of the 
procurement procedure such as policy or innovation objectives, and the 
expected value of the contract. 

4. Initiate the market consultation process with clearly defined procurement 
evaluation criteria that extend beyond price to include innovation, 
sustainability, and the potential of long-term value. This approach ensures a 
more holistic selection of solutions, promoting quality and efficacy alongside 
cost-effectiveness. Adhere to local regulatory requirements. 

5. Through the Market Consultation tool, cities can initiate this preliminary process 
where relevant smart city companies in BABLE’s community will be informed 
about the city’s intention of procurement. It is recommended to provide as 
much information as possible because in this way the tool can help to match 
with suppliers/service providers that meet these requirements.  

6. A representative of the BABLE team will be in charge of guiding the city 
during this process that starts with the registration of the city on the BABLE 
platform followed by the creation of the Market Consultation Invitation consisting 
of three steps: (1) See overview of providers according to the solution area, (2) 
Create Market Consultation post on the platform, filling out the necessary fields 
about the solution you require, and (3) Receive feedback from providers or 
request for more information from providers, as well as promote it on the BABLE 
platform publicly to other providers. This process should be around 3 weeks.  

7. To maximize success in the consultation invitation, cities should take into 
consideration: (1) Clarity: ask clear and concise questions, (2) Call for action:  
define clearly how collaboration will be done (3) Language: specify the 
language(s) of the consultation, (4) Context: provide any supporting materials, 
and (5) Expertise: invite suppliers/service providers to involve relevant staff. 
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8. Utilise the platforms provided by smart city innovation clusters, such as 
the BABLE Smart Cities Platform3 that facilitate private/public organisation 
collaboration. Such platforms can automate notifications to organisations when 
solutions addressing their challenges are posted, enhancing engagement and 
solution matching. 

9. Through the use of the SPARCS Market Consultation, mentioned platforms and 
e.g. BABLE, expand market consultations to consider global solutions, not 
just local offerings. This encourages the discovery of innovative, tested 
solutions from beyond local boundaries, potentially bringing enhanced value 
and efficiency as well as increased collaboration with smart-city network actors. 

6.3 Challenge of significance to SPARCS Cities: How to engage local 
businesses in sustainable solutions?  

Smart city solutions are complex and require the input of a variety of stakeholders, 
including businesses, government, academia, and civil society. Implementing these 
solutions can help to expand the economy, attract investment, and boost productivity. 
Businesses are often at the forefront of innovation, and by collaborating with 
businesses, cities can gain access to new technologies and ideas that can help to 
create a more vibrant and prosperous economy. 
The challenge for cities is to create a more open and collaborative environment for 
businesses and researchers. When businesses and researchers can share data and 
ideas, they can develop new solutions that can address the challenges cities face. By 
collaborating with businesses, cities can leverage the expertise and resources of the 
private sector to develop and implement solutions that are both effective and 
sustainable. Engaging with local businesses is essential for the successful 
implementation of smart city solutions as they are often the ones who will be 
responsible for implementing and operating smart city solutions and can ensure that 
smart city solutions are tailored to the needs of the local community. 
The SPARCS Lighthouse cities organized two startup smart city challenges during 
2021: The Sustainable Mobility Challenge, implemented by KONE and Gaia 
Consulting, and supported by the city administration in Espoo; and the Smart city 
Challenge, implemented by the Digital City Unit of the City of Leipzig, and supported 
by the Smart Infrastructure Hub in Leipzig. Both competitions were inspired by 
traditional pre-commercial procurement processes, based on stages of development 
and implementation of services. However, both competitions opted for more flexible 
organisational programs. (Villegas de la Ossa et al. D7.4, 2022) 
The SPARCS project provided the thematic framework, geographic focus, and support 
in linking and comparing the start-up competition in the two Lighthouse Cities. 

6.3.1 The solution developed in SPARCS 
Sustainable mobility challenge Espoo 
The goal was to find innovative solutions for sustainable urban flow and future mobility. 
The project partner KONE sub-contracted Gaia Consulting to facilitate the start-up 
competition (see Figure 12). The topics included micro-mobility, shared mobility, and 
multimodal navigation. KONE also established a list of already identified specific user 

 
3 See online: https://www.bable-smartcities.eu/explore/use-cases.html 
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challenges based on the user research done in Espoo that should be addressed for 
example, lack of safe and trusted parking, big barriers for giving up cars, citizens' 
mobility needs and desires vary depending on the day, and lack of knowledge about 
different mobility modes (Villegas de la Ossa et al. D7.4, 2022).  
The evaluated criteria were 1. Sustainability, 2. Differentiation, 3. Scalability, 4. 
Customer value, 5. Trustworthiness, 6. Inclusiveness, and 7. Implementation effort 
(Table 6). The evaluation was carried out in collaboration with KONE and the City of 
Espoo to bring city perspective and the already identified challenges in the city 
environment into the review criteria.  

 
Figure 12: Sustainable Mobility Challenge, stakeholders & partners (Source: Villegas de 

la Ossa et al. 2022, D7.4) 
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Table 6: The four phases of Sustainable Mobility Challenge (Villegas de la Ossa et al. 
2022, D7.4)  

Phase 1 Phase 2 Phase 3 Phase 4 

Game plan (setting 
rules, contacting and 
recruiting etc.) 

Pitchings and 
Matchmaking (briefing 
session with jury, first 
pitching event etc.) 

Mentoring and 
selection (mentoring, 
second round of 
pitches etc.) 

Piloting  

In total, 140 startups were contacted via communication channels and directly by Gaia 
and KONE out of which ten submitted successful applications. Finally, eight startups 
were selected to continue to Phase 2 Pitching and Matchmaking after which four teams 
qualified for Phase 3: (MOPRIM: Smart mobility app; URVIS: e-cargo bikes; 
SHAREWAY: renting and sharing parking spaces; COLOSSUS FINLAND: cargo bikes 
as a public service). Eventually the jurors selected MOPRIM as the chosen pilot 
project. MOPRIM is a software development company that proposed a community-
based platform with an application to track the sequence of trips that a user makes on 
a given day, i.e. travel chains. 
Annual Smart City Challenge Leipzig 
Every year, the City of Leipzig organises the innovation competition "Smart City 
Challenge Leipzig". The competition invites founders, startups, students, and 
established companies to come up with innovative digital solutions for predetermined 
questions and challenges in the areas of civil society and municipal administration. The 
Smart Infrastructure Hub collaborates with the city to run the competition (Stadt 
Leipzig, 2023). The competition helps the municipality to consult the market for 
innovative solutions and to adopt them to their real needs within prototypes and pilot 
development. Furthermore, the local startup system benefits from the close 
collaboration process with the municipality to further develop their products and 
services (Figure 13). 

The Leipzig Smart City Challenge has three phases: Idea collection, Development 
phase and the Implementation phase.  
 Phase 1: During the idea collection, a challenge description coming from the 

city departments is published and companies, startups, but also NGOs or NPOs 
are encouraged to turn in a short description of their service or solution that 
would help to solve the challenge. 

 Phase 2: In the development phase, the three best ideas for each challenge are 
further developed over a period of two months. Each of the three selected 
applicants per challenge receives 2000 EUR (gross price) for the qualification 
and further development of the proposed solution. In this phase, the solutions 
are developed together with the city administration, and the further developed 
solutions will be presented and evaluated in a pitch event. 

 Phase 3: In the implementation phase, depending on the maturity level, 
complexity, probability of implementation, expected follow-up costs, and 
verification potential of the presented solution, there is the option of 
implementing one pilot project per challenge. A period of 6 months and a 
maximum budget of 25000 EUR (gross price) is available for the pilot project. 
External experts from Leipzig's startup ecosystem and the Smart City 
Infrastructure Hub Initiative cooperation partner are also involved in both 
phases. 
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Table 7 shows the three categories for the Leipzig competition in 2021: Digital urban 
tourism, Urban environmental data, Civil society and participation models.  

Table 7: Leipzig competition categories 

Digital urban tourism 

• Digitalisation in the form of apps;  
• Create new onsite experiences;  
• In combination with gamification, edutainment and storytelling;  
• Attract families to Leipzig’s city centre;  
• Interactive and child- and adult-friendly;  
• Considering the central tourism data base of the Tourismus Marketing Gesellschaft Sachsen. 

Urban environmental data 

• Innovative and interactive way of conveying invisible urban data to the public;  
• Citizen-orientated administration;  
• Barrier-free digital solutions and strategies for digital communication for the public;  
• User-orientated;  
• Expandability to include additional environmental topics;  
• Spatial-temporal data, sensor data or modelled data;  
• Focus on air quality or urban climate as a test example;  
• Development of low-threshold, media-didactic tools (e.g. app, portal);  
• Consideration of sustainable data structure;  
• Integration with municipal geodata infrastructure;  
• Low maintenance;  
• Link to the website of the City of Leipzig. 

Civil society and participation models 

• Innovative and inclusive digital tools that enable participation “bottom-up” processes;  
• At the interface between urban actors such as business and science;  
• In cooperation with local democracy and city administration;  
• Testing new forms of democratic processes;  
• Obtain a market overview of digital analogue solutions for strengthening civil society 

exchange, participation, and co-production in the context of bottom-up processes in urban 
development and discuss possible interfaces to expand the city’s own participation 
infrastructures;  

• Models to be tested in two specific areas in Leipzig;  
• Motivation of communities;  
• Intuitive usability;  
• Online and offline participation;  
• Open-source solutions preferred;  
• Presentation of costs, follow-up costs as well as technical knowledge for operation, transfer 

of knowledge about the tool in organisations. 

The evaluated criteria were: 1. Idea; 2. Degree of innovation; 3. Realisation potential; 
4. Overall understanding of the challenge; 5. Team behind the startup; 6. Overall 
impression of the pitch; 7. Progress from the development phase (only applied in 
Round 2); 8. Were the conditions and tasks addressed (only applied in Round 2); 9. 
Realist/feasibility (only applied in Round 2); and 10. Scalability (only applied in Round 
2).  
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Figure 13: Smart City Challenge, stakeholders and partners (Source: Villegas de la Ossa 

et al. 2022, D7.4) 
The challenge providers were the different administrative departments of the City of 
Leipzig that supervised each topic. Thirty-two participants submitted proposals for the 
Smart City Challenge 2021. Three proposals were selected for each category, 
therefore there were nine proposals altogether.  

• DroidSolutions, a Leipzig-based company specialising in augmented and virtual 
reality, qualified for the challenge with its "Sticker Safari Leipzig" app. This app 
guides users through Leipzig, enabling them to discover escaped zoo animals 
while providing quizzes, texts, audio, images, augmented reality elements, and 
selfie points to enrich the experience and promote exploration of the city (Digital 
Campus Leipzig & Stadt Leipzig, 2023). 

• Hawa Dawa, a specialised team, qualified for the challenge, employing various 
data sources, including satellites and stationary measurements, to produce 
comprehensive environmental insights. They intend to present easily 
comprehensible air quality, weather, health, and pollen data through a city 
website and app, offering recommendations to avoid high-emission areas, 
alternative routes, and background information about emissions and city 
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measures. The goal is to cater environmental information to all user groups' 
individual needs (Digital Campus Leipzig & Stadt Leipzig, 2023). 

• The startup Cityscaper from Aachen qualified with their augmented reality (AR) 
app, allowing citizens to experience and discuss project ideas in real-time, 
enabling informed opinions and active engagement in city design. The app's 
playful AR visualisation and concise explanations enhance participation and 
involvement in developing project proposals for district budgets, fostering 
transparency and democratic urban development (Digital Campus Leipzig & 
Stadt Leipzig, 2023). 

6.3.2 Impact of the solution in SPARCS 
The start-up competition offered the opportunity to move away from conventional 
commercial procurement procedures. Furthermore, it offered a wider scope for 
creativity and also gave entrepreneurs an opportunity to gain visibility.  
Competition has proven to be a significant catalyst for the growth and innovation 
ecosystem. Competition ignited a surge of economic activity by fostering the creation 
of new businesses and opportunities. The influx of innovative start-ups also leads to 
job creation and enhanced economic vitality. 
The event served also as a dynamic platform for networking and collaboration. It is a 
platform that allows for cross-pollination of ideas and partnerships that extend beyond 
the competition's scope. In essence, startup competitions unleash a wave of positive 
transformation and contribute to the creation of an evolving landscape of innovation 
and entrepreneurship. 
The winner of the Espoo Sustainable Mobility Challenge Moprim was implemented as 
a pilot for two basketball teams in Espoo, whose aim was to study the mobility footprint 
of sports teams by collecting location-based mobility data and understanding the effect 
of the individuals’ mobility behaviours together. The app allowed team members to 
register data on their daily journeys and mobility choices and calculate carbon 
emissions. The study lasts two months. (Santala et al. 2022)  
Leipzig has also continued to collaborate with the three winners on new projects.  

6.3.3 Recommendations 
• SPARCS recommends integration of start-up competitions in the overall 

urban planning: The regular use of these processes is a successful way for 
bringing different actors and contributing to the development of new solutions 
for the city, increasing community engagement and fostering a sense of 
ownership over the city progress. A successful startup challenge will evaluate 
four topics: organisation; criteria and coefficients; maturity of the startup; and 
sustainability within the challenge. 

o Organisation: The design of an entire work plan early in the project 
will allow participants to better understand expectations. Timeframes, 
schedules, and programmes must be created at the beginning of the 
process to limit unforeseen situations to a minimum. A successful 
competition requires at least a year, with challenges that are clearly and 
concisely presented to encourage the development of feasible solutions. 

o Criteria and coefficients: When defining the evaluation criteria for 
selecting successful proposals, it is recommended to consider the use 
of weighted criteria and make the criteria clear from the beginning. 
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Weighted coefficients allow for more differentiated judgments of different 
project aspects.  

o Maturity of the startups: A first round of qualification prize money is 
recommended to keep small companies interested. Otherwise, 
participants can be separated according to their ability to ensure fairness 
and tailored support.   

o Startup competitions are particularly valuable for fostering new creations, 
while their utility for startups already established in the market may be 
limited. Tailoring competitions to encourage innovation at various 
stages of business development can maximise their benefit across 
a broader spectrum of participants 

o Secure enough internal resources for the co-creation process: This 
may happen when it comes to a joint development of a prototype 
between the municipality and the startup, therefore additional resource 
need to be blocked and commitment is needed from the municipality in 
this time-consuming process.  

• Secure municipal budget: Within the municipalities, startup competitions can 
be financed by the overall municipal budget as in the case of Leipzig. Budgets 
can be allocated on a yearly basis for these activities.  

• Additional support for the process: As city units are usually deeply engaged 
in their daily labour, they lack resources and competences to successfully carry 
out such smart city competitions. It is useful to have one unit from the city or an 
external service provider to take care of the management process of the 
competition and also guide the participating departments through the process.  

• Secure follow-up: The startup competition is only the starting point for 
integrating new solutions or services into the municipality. As the competition is 
only financing this initial phase, it is necessary that by the end of the pilot phase 
the city creates a plan regarding how to continue the cooperation and provide 
further financing to the pilot. 

• Outreach strategy:  The outreach strategy for contacting the ideal startups 
should involve the efficient use of social media and online search engines, 
engaging accelerators and incubators, and leveraging the platform 
provided by startup events. Once potential startups have been identified, take 
some time to research their goal and objectives, strengths, and track records. 
Better information collection about the startups improves the chances of 
successful contact. Furthermore, highlight the benefits of your competition. This 
could include prize money, access to mentors or investors, or the opportunity to 
showcase their product or service to a wider audience.  

Further guidelines on startup competitions are provided in D7.13 How to Implement a 
Startup Competition – Toolkit of Guidelines and Recommendation (publicly available 
on SPARCS project website) to guide cities in approaching local businesses and 
working with them in various during the duration of a project.   

8. CITIZEN ENGAGEMENT, GENDER AND SOCIOECONOMICS 

The themes of gender and socioeconomics are approached, in this deliverable, as 
complementary to the subject of citizen engagement, forming together a fundamental 
aspect to take into consideration when aiming at co-creating and co-developing 
solutions with and for the public. In this respect the present chapter focuses on the 

https://sparcs.info/wp-content/uploads/D7.13_How-to-Implement-a-Start-Up-Competition-Toolkit-of-Guidelines-and-Recommendations.pdf
https://sparcs.info/wp-content/uploads/D7.13_How-to-Implement-a-Start-Up-Competition-Toolkit-of-Guidelines-and-Recommendations.pdf
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challenges of promoting overall citizen and stakeholder engagement, as well as 
representativeness and behavioural change through public engagement activities, 
providing examples and recommendations that are crosscutting to the aforementioned 
themes. 

Citizen engagement, also known as public participation, is a process that seeks to 
secure direct and active involvement of citizens in decision-making. It ranges from 
consultation, where citizens' opinions are sought to empowering citizens for influencing 
decision-making. This process not only aids in enhancing democratic legitimacy but 
also improves public trust and ensures that decision-making processes are inclusive 
and reflective of the diversity of interests within the community (Anrstein, S.R, 1969).  
In the context of sustainable urban development, it has become essential to incorporate 
the voices of the public, given the socio-economic and environmental complexities of 
urban environments and the impacts of the resulting changes in people’s day-to-day 
living. In this sense, citizen engagement is a mechanism that allows citizens to be part 
of designing and implementing solutions for the urban problems they face, resulting in 
policies that are more effective, more accepted, and more likely to lead to sustainable 
outcomes (Fung, A, 2006). 

SPARCS cities are committed to be “fair – open, just equal, humane and tolerant – and 
aim for a socially, ecologically, and economically sustainable development” (SPARCS 
Grant Agreement). To achieve this premise, the SPARCS project takes into 
consideration aspects such as gender and diversity as well as socio-economic 
perspectives in all dimensions and phases of the project.  

To achieve this, SPARCS project aims at promoting a “citizen-centric approach for 
enabling inclusive, integrated, and sustainable urban development, planning and 
management practices and governance models.” One of the main objectives of the 
project is to have a community engagement strategy that involves and empowers 
citizens by involving them directly in urban management, providing open access to 
data, fostering sustainable behaviours, and engaging them in the design and 
implementation of solutions that contribute to climate neutrality. Furthermore, the 
solutions should be co-created with the public and end-users based on a collaborative 
approach that caters to their specificities, needs and aspirations, reflecting these into 
the attributes of future urban landscapes. 

7.1 Challenge of Significance for SPARCS cities: Where and how to start with 
citizen engagement? 

Involving citizens and stakeholders in the process of developing smart city solutions is 
part of good practice in this field and is a key element for the EU Missions in Horizon 
Europe. In this sense, there is a high variety of tools, techniques and recommendations 
for engagement activities which are more or less adequate depending on the context, 
conditions and purpose for which they are used. 

In the SPARCS project, social and community engagement activities should be 
conducted across all the project tasks in order to promote co-ownership by the citizens 
and stakeholders. These tasks focus on different levels of intervention and scales, 
varying from specific sustainable energy or mobility solutions, all the way to a co-
creation model for smart city planning towards a carbon neutral future. 
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Considering the diversity of scope and scale of these tasks, it is necessary to provide 
cities with access to the right engagement tools and techniques and to also support 
cities to assess the quality and outcome of each interaction and/or activity conducted. 

As some of the engagement activities developed under SPARCS project occurred 
during COVID-19 pandemic-associated restrictions, the cities and partners faced the 
challenge to find alternative approaches to the traditional face-to-face participation and 
engagement methods. The subsequent increase of online activities required new ways 
of reaching people and the need to adapt to alternative techniques and tools.  

7.1.1 Solutions developed in SPARCS 
The Citizen Engagement Database was designed by the Fraunhofer Center for 
International Management and Knowledge Economy (IMW) as part of the SPARCS 
project (Figure 14). It was intended to assist cities participating in the project in 
promoting citizen and relevant interest group engagement in the energy transition 
process. The impetus for its design came from the ambitious 2030 climate and energy 
targets set by the EU, the recognition of the critical role of citizen involvement in 
achieving these targets, and the need to prevent delays or failures in urban 
development projects due to insufficient public participation. Hence, the toolbox serves 
as a guide to bolster social participation and foster the successful implementation of 
energy system transformation.  

The database describes over 90 different participation formats derived from the 
analysis of past and on-going SCC1 projects and their citizen engagement activities 
as well as other projects outside of this scope considered relevant for the purpose. 
SPARCS also held internal discussions with the seven project cities to understand their 
experiences and gather ideas.  

The database allows to filter the information using a set of criteria: target group, number 
of participants, duration, budget and implementation (live, virtual, hybrid events). A 
short summary and further links are provided for the selected formats. 
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Figure 14: Citizen Engagement Toolbox (Source: Pollmer, 2021) 

The tool is intended for all interested municipalities and supporting partners who aim 
at a stronger citizen engagement and are in search for suggestions for the 
implementation. With the help of the filter function and the short description, a pre-
selection of engagement activities can be made, which can be narrowed down with the 
help of further links to find the appropriate format (Pollmer, 2021).  
One of the main challenges of the database is that there is a wide variety of formats to 
choose according to purpose and target groups. The framework conditions for each 
project are very different, so the planning requires a high degree of flexibility and a 
certain willingness to experiment (Pollmer, 2021). 
In addition to the database, launched in 2020, a Quality Assessment Template (QAT) 
was developed and made available for the project cities and consortium partners. This 
tool supported the cities in assessing the quality of the engagement activity. The QAT 
consisted of several feedback questions that the activity host should answer, for 
example: 

• What was the main purpose of the activity?  
• What participatory process did you use? (World café, Focus group, Walking tour 

etc.)  
• How many sessions of activity did you arrange? (Two half-day workshops, 3 

world cafes etc.) 
• Who was the main participant? (Citizens, EU policy makers, NGOs etc.) 
• Was the engagement activity gender balanced?  
• How was diversity taken into account?  
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7.1.2 Impact of the solution in SPARCS 
By April 2024, over 50 engagement activities were reported by the project partners 
through the use of the QAT, showcasing a wide variety of tools and techniques utilized. 
Figure 15 showcases the types of engagement activities held.   

 

Figure 15: Types of engagement activities held by the project partners  
During the over four years period of reported activities, citizens and citizen organization 
representatives were involved in over 55% of the engagement activities developed. 
Additionally, discussions on city-wide topics (spatial and strategic dimension) were the 
focus of 71% of the engagement activities. All the cities held workshops with regard to 
the City Vision 2050, which was one of the key project tasks. These workshops asked 
citizens and stakeholders how the city should look like in the future and what was 
needed to get there, allowing a significant involvement and compromise of the 
participants. 

In the case of Kifissia’s City Vision process, to have a better understanding of the 
citizen views, the city invited citizen representatives to a virtual open discussion prior 
to the workshop. For the actual workshop, the city also invited students from local 
elementary schools to draw their vision of the city for 2050. The drawings were 
subsequently displayed during the workshops.  

7.1.3 Recommendations 
• The engagement process should be considered in different/all stages of 

the project – e.g. when defining the solutions – by engaging citizens in co-
creating the solution you are building connection, interest, and commitment that 
can result and/or be helpful in further engagement activities along the 
development and implementation of the solutions. 

• When preparing citizen engagement activities, it is important to priorly identify 
your target group and the message that you want to convey and, 
accordingly, adjust the type of engagement activity to be developed.  

• When promoting citizen-driven research and co-design processes, diverse 
channels, platforms and networks for reaching citizens and participants 
should be used, in order to effectively reach a broader scope of citizens.  

• When defining an activity for specific groups or groups with specific needs or 
difficulties (e.g. minorities, elderly people) the channels used for promoting 
the activity should be fine-tunned according to the specific groups’ needs. 
It’s important to understand in which ways the groups can be effectively 
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reached, namely through pivotal points (e.g. social workers that personally know 
the people and their needs; people whose opinion is taken into consideration by 
peers) that can be debriefed and asked for assistance. And also, building trust 
and commitment from the organizers and participants is paramount for these 
activities to succeed. 

• When engaging specific groups with specific needs or difficulties (e.g. 
minorities, elderly people), it may be useful/necessary to personally offer 
them assistance in using the engagement tools that are required to fulfil the 
goals. 

• In order to encourage participation, it's important to not only offer some form 
of compensation for participants' time, but also to consider other potential 
benefits that could be attractive to them. These benefits could include 
opportunities for learning or gaining deeper knowledge about the topic at hand; 
the chance to connect and network with others; or the possibility to influence 
issues that are of personal importance to them such as buddy class activities 
previously mentioned. 

• The engagement activities can be easy, effortless, and fun, but they require 
good preparation and, in some cases, prior sharing of information or small tasks. 
Asking the participants to share their interests before the activities can be 
useful to find a common denominator and also to plan the discussion 
beforehand. The resulting suggestions and ideas can serve as a reference and 
be used in follow up workshops.  

• When choosing the format for promoting the citizen engagement activities, it is 
important to take into consideration the benefits and difficulties related to 
different forms of engagement – e.g. online or in person – and choose the 
format accordingly. The online format can be advantageous for its flexibility, but 
it can also make it harder to build long-term engagement relationships with the 
participants. 

• To successfully conduct online participation activities, it is crucial to employ 
specific skills such as the ability to clearly articulate ideas via virtual 
platforms, use digital tools such as polling features or shared documents for 
interactive engagement, and effectively moderate online discussions to ensure 
everyone's voice is heard. 

7.2 7Challenge of Significance for SPARCS cities: Ensuring diversity of end 
users (Espoo) 

While developing solutions aiming at a sustainable and cohesive urban and social 
fabric it is critical to go beyond the “easy to reach” and/or socially integrated groups 
who may already have access to services, benefits and a good quality of life. For this, 
it is essential to promote an engagement strategy that reaches a variety of citizen 
segments and engages them in the co-development of the solutions. 

7.2.1 Solutions developed in SPARCS 
With the aim of understanding Espoo citizens’ current mobility needs and experiences, 
an eight-week mobility ethnographic study was conducted with ten citizens from 
Leppävaara and Espoonlahti (project demo areas in Espoo, Finland). The recruitment 
process focused on diversity, namely in terms of age, mobility behaviors and attitude 
towards sustainability. The recruitment for the micro mobility study conducted by 
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KONE and Citycon in Espoonlahti and Leppävaara districts in Spring 2021 was carried 
out through online surveys distributed via social media channels. Specifically, the 
surveys were posted in the city Facebook groups for Espoonlahti, Greater Espoonlahti 
areas, and Leppävaara areas. In total, they received responses from 79 residents in 
Espoonlahti and 41 residents in Leppävaara. The survey questions covered various 
aspects, including demographic information, daily distances and mobility modes to 
school/work, experiences with existing micro mobility vehicles, motivations, hindering 
aspects, and suggestions for improvements. After the initial survey phase, four 
qualitative online interviews were conducted with residents from Espoonlahti. The 
participants in these interviews were chosen to represent varying life situations and 
different age groups to understand the diverse needs of the area's residents. The 
selected participants were both men and women, and the study also included families 
in the final group. The decision to utilize the city Facebook groups as the primary 
platform for distributing the survey information was also due to its wide reach and ability 
to engage a larger audience within the target areas. The mobile probing method used 
allowed citizens to actively generate information by documenting their everyday life. 
Together with the subsequent interviews and co-design workshop, this method 
provided extensive insights into Espoo citizens’ behaviors and needs concerning 
mobility in the city. 

Besides mobile probing, Buddy class activities promoted in Espoo sought to actively 
involve young people in the city’s activities and thus get the youngsters to think about 
sustainability and how they can influence their city’s future. Buddy class activities 
involved two classes during their upper secondary school. The classes and students 
were the same during the whole period; one class from Maininki school and one from 
Espoonlahti school (both located in Espoonlahti area near Lippulaiva demo site). 
Altogether there were 40 students involved about 4 times a year for 3 years. The City 
of Espoo was responsible for one class and Citycon was responsible for another class. 
The main themes were sustainable lifestyle, city visioning and engagement. The 
students belonged to age groups between 13 – 16 year old and participated in the 
engagement activities between 2020 and 2023. A variety of workshops and 
discussions promoting sustainable lifestyle were organized, for example, an art lesson 
for designing waste bins and an energy lesson concerning renewable energy and how 
to save energy at home. It is important to acknowledge that when conducting research 
involving young, underage individuals as part of educational activities, a research 
permit is necessary. The application for this permit was jointly prepared by Espoo and 
Citycon with assistance from VTT to ensure compliance with ethical guidelines and 
GDPR regulations, particularly regarding anonymity in the creation of visual material 
from the events. Prior to commencing the Buddy Class activities, the students' parents 
were notified about the upcoming events, and appropriate permits were obtained to 
secure the students' participation. 

7.2.2 Impact of the solution in SPARCS 
The mobility ethnographic study conducted in Espoo provided a solid foundation for 
shaping mobility related solutions that address the needs and challenges identified by 
the recruited citizens. Together with the subsequent workshops and design sprints, the 
study contributed to the identification and development of specific mobility concepts, 
reflecting the needs and current difficulties of Espoo citizens. Furthermore, 8 mobility 
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concept solutions were formed and developed in a co-design process involving diverse 
stakeholders, to provide answers to the identified end-user challenges and identify 
potential direction for the future smart and sustainable cities under the themes of micro 
mobility, shared mobility, navigation & hybrid travel chains, and autonomous mobility 
(Figure 16). (Santala et al. D3.6, 2022) 

  
Figure 16: Co-designed eight final sustainable mobility concepts. (Source: KONE) 

Furthermore, the insights gained from this study were extremely relevant as they 
formed a basis for the development of the co-creation model [for more information see 
2.2 Challenge of Significance for SPARCS cities:  How to co-create PED solutions in 
the old and new city districts (Espoo).  
The Buddy Class activities also yielded positive feedback and engagement from 
participants. The students reported feeling a sense of contribution and being heard 
during the activities. The Buddy Class experience shows that listening to the students 
with a sensitive ear and let them influence the choice of the topic is essential as a way 
of raising commitment and active participation on the young person’s part. 

7.2.3 Recommendations 
As a result of Espoo community engagement activities performed under SPARCS, the 
following recommendations stand out as references for further activities: 

• Communication is an essential aspect for the success of engagement activities 
and should be addressed before, during and after the activities. Participants 
need to know that their participation was useful and beneficial for the 
development of the work to fulfil their participation experience. For this, it is also 
essential for the activity organizers to reflect on the goals of the activities and 
prepare adequate and clear ways to convey the message to the participants. 

• For activities such as the Buddy Class to succeed, the work requires 
persistency, building trust, and long-term commitment both from the 
organizer and the participating school and pupils. 
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• Inclusive language should be employed, and aspects such as tone of voice and 
communication channels used needs to be moulded to match the sensitivity 
of the target group / citizen segment in question. 

• In order to promote commitment and a more active engagement in the activity 
on the part of the participant it is important to tailor the message according to 
the specific needs and concerns of the audience. The message can be more 
effective if it resonates with the person’s life. It is important to go beyond the 
mainstream messages that often promote stereotypes resulting in gender, age 
group, or social imbalances.  
 

The fact that the participants in the community engagement activities in Espoo were 
not always part of relevant citizen groups in terms of diversity was justified in some 
cases, but in other cases it was considered that a wider demographic sample would 
have been beneficial to represent a greater variety of people with different 
demographic characteristics. In the case of the mobile ethnographic study 
conducted, one of the participants pointed out: 

“Now the participants were educated adults from the local population, unlike the 
future urban dwellers, who are young adults from a migrant background. They 

should be studied and involved more instead of us.” 
(Mobile ethnographic user study participant) 

Regarding this issue, the city and partners reflect that there should always be an 
understanding of who has been included and who has not been represented in an 
engagement activity, and what impact this has on the outcome. (Santala et al. D3.6, 
2022) 

7.3 Challenge of significance for SPARCS cities: How can behavioural change 
be supported in different social groups? (Leipzig) 

For the effective implementation of smart city solutions, especially in cases where 
active participation of the end users is required, it is essential to involve and engage 
the people affected by the solutions. This effort proves especially challenging when the 
solution requires the use of modern technical tools and the target groups consist of 
citizen groups facing difficulties or barriers in the use of these technologies, such as 
elderly people, refugees, and asylum seekers, or people whose interest is not primarily 
on the subject in question. Special effort may also be required to even reach these 
groups.  

In the Duncker district demo site in Leipzig, to engage communities and individuals in 
energy saving behaviours and data collection, the local consortium designed and 
distributed two Apps (MeineLWB App and SPARCS App). In the case of MeineLWB 
App, the target users were residents of a block of houses in Duncker district, containing 
social housing with inhabitants with socially critical solutions and migration history 
whose personal focus is typically not on climate related issues. Furthermore, in some 
cases, the heating bills of the residents are covered by the social system, lowering the 
incentive to reduce consumption and consequently the leverage to use the apps. 
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7.3.1 Solutions developed in SPARCS 
Having understood the difficulty in reaching the target groups and engaging them in 
the use of the developed Apps, the Leipzig consortium realized the need to focus on 
reaching the population and gaining their trust and interest first, and afterwards 
introducing the topic of the Apps and its benefits. 

In this respect, the city promoted live events to provide further opportunities for the 
residents of Duncker district to engage with climate change issues and to learn about 
energy saving tips, and also to engage children from the neighbourhood in learning 
about climate change and other challenges for which SPARCS is seeking solutions. 
These events were combined with engaging activities such as an interactive table 
(DIPAS) in which the participants could input ideas and suggestions for their 
neighbourhood sustainable development or a drawing competition for children, where 
the awards, which were based on age-group, were made from recycled materials and 
related to ecological and environmental topics. Furthermore, the residents were given 
the opportunity to engage with the SPARCS App, presenting them with the features 
and benefits of this tool. 

The Children Cinema was also a solution for approaching SPARCS related subjects 
with the Duncker district population as it consisted of inviting families for the screening 
of a movie promoting environmental topics and afterwards promoting a discussion 
about the subject with the children. 

To enhance the engagement and support for residents in the Duncker neighbourhood, 
a dedicated "Energy Advisor" was introduced facilitated by a local partner, Seecon. 
This Energy Advisor played a pivotal role in offering free desk support and advice to 
residents, guiding them on a myriad of topics including energy efficiency, renewable 
energy sources, integration into the Positive Energy Community, and the adoption of 
energy-conserving habits. Not only was the Advisor’s role informational, but it also 
encompassed showcasing the innovative technological solutions developed by 
SPARCS such as the MeineLWB-App and the SPARCs-App. As an extension of this 
initiative and to ensure residents had a consistent touchpoint, Seecon made sure to 
include direct contact details in every communication medium from flyers to published 
articles, with a dedicated email address, sparcs@seecon.de, for more streamlined 
communication. The SPARCS initiative is further bolstered by its dedicated manager 
who is omnipresent at every event, handling an array of responsibilities from event 
organization to report writing. This manager, in collaboration with a robust team of 
SPARCS energy experts, ensures that all technical and non-technical inquiries are 
addressed promptly. It is worth noting that while Seecon employees actively 
participated during events, their commitment extended beyond these, making 
themselves available for regular interactions even outside the scheduled occasions.  
(SPARCS, D4.3, D4.6). 

7.3.2 Impact of the solutions in SPARCS 
Although the challenge of behavioural change is difficult to measure over short 
timespans, the preliminary results concerning Leipzig interventions, including data 
collected between September 2022 to February 2023 show that 80% of participants in 
the events promoted in the Duncker district became aware of the presented solutions 



PAGE 78 OF 156 

 

and 130 participants reported feeling that they were able to affect and participate in the 
ideation of future directions. On the other hand, the full target of including the hard-to-
reach group (young families with low income, older people, minority groups, socially 
excluded groups) was not fully reached (only 25 out of 50 people, refer to Ntafalias et 
al. D2.6). The decision to set a target of reaching 50 individuals was born out of the 
estimation that a minimum of 300 individuals resided in the SPARCS demo district 
apartments. Given the nature of the target group, the goal was set at a plausible 50 
people per year, accounting for potential attendance constraints at meetings. To 
ensure these groups were effectively reached, a participation concept was devised 
which distinguished between communication and active participation. Communication 
aimed at informing and raising awareness, serving as a foundational platform for more 
involved activities. The participation strategy was further segmented into various co-
involvement approaches, which spanned informational and awareness levels (both 
under communication) and an engagement level (under participation).  

In the case of the cinema for children, over 40 visitors attended the event, having 
displayed their interest in participating in future events of the same nature. This was 
also an opportunity to share informational material about SPARCS as well as a film on 
the subject of climate change for subsequent use and awareness raising in children 
(SPARCS, 4.6). 

7.3.3 Recommendations 
• In cases where the level of commitment and participation of the target groups 

are lower, promoting an in-depth engagement of the citizens, focusing on 
continuous communication and feedback, and/or providing long-term, clearly 
defined, incentives or rewards for their participation can prove beneficial. This 
can also serve as a way to promote the bilateral trust between citizens and 
municipality. 

• When promoting inclusive activities, it’s also important for the entities to be 
aware of the power dynamics happening during the activities: the citizens 
should be seen as active participants that can influence the matters 
relevant for them, instead of targets that need to be transformed to reach 
a certain goal. 

• Raising awareness concerning climate issues or the change of behaviour 
are also investments in the future, thus it is important for the entities 
promoting the activity to avoid focusing only on the data collecting part, but 
also to aim at clarifying the direct benefits of these changes in behaviour 
and collaboration, when applicable – detailed examples about the savings that 
will result – and/or to focus the bigger picture – rising awareness regarding 
the common/shared benefits and consequences of the proposed changes in 
behaviour and contributions.  
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9. IMPACT MONITORING 

Impact monitoring in the field of smart city interventions involves the systematic 
evaluation and measurement of the impacts and results of various initiatives and 
projects implemented in the context of the smart city. It involves carefully monitoring 
and evaluating how these interventions affect various aspects of urban life, including 
the environment, the economy, social equity, governance, and the overall well-being 
of residents (Ntafalias et al. 2022).  
The primary objective of impact monitoring is to collect valuable data and information 
that can be used to assess the effectiveness, efficiency, and sustainability of smart city 
interventions. It is important to note that data collection alone is insufficient – it must 
be used effectively in project management for mitigation and compensation or as a 
predictive tool in the impact assessment process for improvement and better outcomes 
(Carley, 2012). By leveraging impact monitoring data, decision makers can make 
informed decisions, implement the necessary measures to mitigate negative impacts, 
and enhance future interventions to benefit the city and its residents. 

Figure 17: Interventions mapping 
Espoo and Leipzig, as the Lighthouse cities in the SPARCS project, have set ambitious 
goals to become leading examples in the smart city transition, aiming to inspire other 
cities worldwide. Through the project, they have implemented over 40 interventions 
together with their local technical partners, focusing on various aspects such as 
building and district interconnection, efficient management of renewable energy, 
energy storage, electromobility, business model development, and Positive Energy 
Districts urban planning (Figure 17) (Ntafalias et al., 2021 – D2.2).  
To evaluate the effectiveness of these interventions and track progress towards the 
project's sustainable objectives, an impact monitoring and assessment framework is 
crucial. This framework allows decision-makers to gather data, analyse impacts, and 
make informed decisions, thereby refining strategies and allocating resources more 
effectively. Impact monitoring involves systematically assessing and measuring the 
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effects and outcomes of smart city interventions, encompassing various dimensions of 
urban life such as the environment, economy, social equity, governance, and overall 
quality of life for residents. 
However, several challenges are associated with impact monitoring in smart cities 
interventions. Firstly, defining appropriate indicators that accurately capture the 
desired outcomes can be complex. Secondly, ensuring data availability and proper 
collection from diverse sources pose challenges in creating a comprehensive 
monitoring system. Additionally, establishing baseline conditions and tangible targets 
to measure progress can be demanding. Lastly, effective stakeholder coordination and 
collaboration are essential for successful impact monitoring efforts.  

8.1 Challenge of Significance for SPARCS cities: Defining appropriate 
indicators with Lighthouse City partners  

Indicators should be defined in such a way that they provide critical and valuable 
information about the areas under consideration. However, the multifaceted nature of 
impact analysis as well as the balancing of simplicity and complexity are perspectives 
that must be considered in defining lists of KPIs (Key Performance Indicators). 
On the one hand, having a simple and concise set of indicators allows easy 
communication, understanding and monitoring of progress. It allows stakeholders to 
understand the essence of the impact being measured without overwhelming them 
with too many metrics. 
On the other hand, capturing the complexity of impact requires considering multiple 
dimensions, outcomes, and indicators. The impact is often interconnected and can 
have both intended and unintended consequences. Failure to account for these 
complexities can lead to oversimplification and loss of valuable information. 

8.1.1 Solution developed in SPARCS 
To strike the right balance, it is crucial to identify a core set of key indicators (Ntafalias, 
et al. 2021 – D2.2) that capture the most essential aspects of impact while still 
acknowledging the interconnectedness of the desired outcomes. This involves 
carefully selecting indicators that are representative of the broader impact framework 
and provide a comprehensive view without overwhelming stakeholders with an 
excessive number of metrics. 
Impact monitoring should consider the perspectives and needs of various 
stakeholders, including city councillors, energy experts, and technical departments. 
Balancing these diverse perspectives and ensuring that KPIs reflect the expectations 
and interests of different stakeholders is important.  
One approach is to have a combination of both high-level indicators that provide an 
overview of impact across different dimensions and specific indicators that delve into 
the details of each dimension. This allows for a simplified representation of impact 
while ensuring that the most critical aspects are captured. For example "Greenhouse 
gas emissions per year” (i.e. the total amount of greenhouse gases emitted by the city) 
can be considered as high-level indicator while “Total emissions reduced since 
baseline year” (i.e. the absolute decrease in emissions since a designated starting 
point) can be considered as specific KPI. 
Regular review and refinement of the chosen indicators is essential to ensure that they 
remain relevant and aligned with the evolving goals and context. It is also important to 
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consider the capacity and resources available for data collection, analysis, and 
reporting when striking the balance between simplicity and complexity. 

8.1.2 Impact of the solution in SPARCS 
The approaches used to define KPIs in SPARCS proved to be useful in introducing a 
holistic impact assessment framework. The top-down analysis of the interventions 
provided the first understanding of the city's needs, the metrics to be collected, and 
laid the foundations on which the evaluation framework would be based. 
Subsequently, the detailed bottom-up analysis of their explicit actions carried out gave 
the opportunity for stakeholders, partners, and energy experts of the city to examine in 
detail each action and intervention in order to document the expected impact of each 
activity. 

As Figure 18 presents, initially the KPIs were defined from city objectives, and after 
incorporating feedback from city representatives and experts, second and third 
versions of the KPI lists were created. Individual calls were held with partners to finalize 
the KPIs based on data availability and responsibilities. These interactions facilitated 
knowledge sharing and collaborations among partners. The meetings also sparked 
discussions on measuring citizens' awareness and involvement in the interventions. 
In this way, we managed to capture all aspects of the needs of the smart city and more 
specifically the needs of the SPARCS project by addressing several categories of the 
multifaceted nature of impact assessment. Energy, economic, social and technological 
dimensions were defined and examined, as well as environmental, governance, citizen 
engagement and mobility. Furthermore, a comprehensive assessment of impacts was 

Figure 18: Involvement of Lighthouse partners on KPIs definition 
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conducted by considering both qualitative and quantitative perspectives, ensuring a 
well-rounded evaluation. 

8.1.3 Recommendations 
Considering the importance of defining the proper KPIs to assess the impact of 
interventions in smart cities projects the following key-suggestions are summarised:  

• Engage stakeholders: Involve relevant stakeholders, including beneficiaries, 
experts, and community representatives, right from the outset of the process to 
define KPIs. Their insights and perspectives can help identify the most critical 
aspects of impact and ensure that the chosen indicators are meaningful and 
relevant to all. In addition, stakeholders may provide the data needed for 
indicator development and calculation, therefore, involving them in the process 
from the beginning ensures that they are kept informed and engaged. 

• Prioritize impact framework: Develop a clear impact framework that outlines 
the desired outcomes. This framework serves as a guide for selecting indicators 
that capture the core aspects of impact. It should be aligned with the mission 
and goals of the city/project and provide a comprehensive view of the intended 
change. 

• Balance high-level and specific indicators: Use a combination of high-level 
indicators that provide an overview of impact across different dimensions and 
specific indicators that delve into the details of each dimension. This approach 
allows for a simplified representation of impact while ensuring that the most 
critical aspects are captured. The high-level indicators can serve as key 
summary measures, while specific indicators provide more granular insights. 
Additionally, it is important to check for existing KPIs or monitoring processes 
that cities may already have in place. This is crucial to avoid overlaps and to 
identify potential synergies. 

• The scope of the intervention should be clear to all engaged stakeholders: 
By clearly outlining the specific goals and objectives of the smart intervention 
(e.g., reducing traffic congestion, improving energy efficiency), stakeholders can 
choose KPIs directly tied to those goals. This ensures the chosen metrics 
measure the actual impact of the intervention. 

• Use the most relevant KPIs from EU pool and initiatives: Leverage existing, 
standardized KPIs developed by the EU for smart cities. This ensures 
comparability with other initiatives and potentially opens doors for future funding 
opportunities aligned with the EU's strategic goals (e.g., the "Fit for 55" package 
promoting climate neutrality). 

• Concise list of KPIs: Focusing on a smaller set of highly relevant KPIs avoids 
information overload and allows for a more focused analysis. It makes it easier 
to track progress and identify areas needing improvement without struggling 
with too much data. 

• Selection of “combined” KPIs: The use of a combination of metrics 
encompassing different aspects - environmental, social, and economic – helps 
to get a holistic view of the intervention's impact. This provides a more complete 
picture of how well it's meeting overall project requirements and achieving its 
intended targets. 

• KPIs Prioritisation: Rank the KPIs based on their importance to the specific 
intervention. This prioritization helps stakeholders focus on the most critical 
metrics for effective impact assessment. 
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• Continuously review and refine the chosen indicators: To ensure their 
relevance and alignment with evolving goals and context. Regularly assess 
whether the indicators are capturing the desired outcomes and whether any 
adjustments or additions are necessary to improve monitoring and evaluation 
efforts. 
 

In the process of defining KPIs, more than 35 meetings were held with city 
representatives. These discussions focused on strategizing effective metrics for 
evaluation, and on capturing citizens’ awareness and involvement in SPARCS 
interventions. The aim was to create valuable pipelines to meet the project's needs 
and benefit the stakeholders of the cities involved. 

8.2 Challenge of Significance for SPARCS cities: Target setting and data 
availability in Lighthouse Cities 

An important aspect of impact assessment in smart cities is target setting because it 
provides focus, measurement, and direction for achieving specific goals. Targets 
enable cities to assess progress, allocate resources effectively, engage stakeholders, 
and promote accountability. They guide decision-making processes and help cities 
prioritize actions that drive sustainable and inclusive urban development. By setting 
targets, cities can track their performance, collaborate with stakeholders, and 
continuously improve their smart city initiatives, leading to positive impacts and 
enhanced quality of life for residents. 

However, setting targets for smart city interventions can present several challenges as 
illustrated in Figure 19. One of the main challenges is the complexity and diversity of 
smart city initiatives. Each city has its unique context, priorities, and challenges, making 
it challenging to establish standardized targets that can be applicable in other cases. 
Moreover, smart city initiatives involve multiple stakeholders, including government 
agencies, private sector organizations, community groups, academia, and citizens. 
Each stakeholder has their own interests, goals, and expertise, which adds complexity 
to the decision-making and implementation processes. Effective collaboration and 
alignment of diverse stakeholders' interests are crucial for successful smart city 
initiatives. 
Data availability, quality and collection can also pose challenges, as obtaining accurate 
and timely data for monitoring and evaluation purposes may be challenging. Through 
the proper collection and analysis of data, objective and reliable information about 
performed actions are gathered and potential inefficiencies and misguided strategies 
are avoided. In addition, ensuring the quality, relevance, and timeliness of data is 
crucial for reliable impact monitoring. While KPIs are defined during the initial stages, 
it is common for cities to face difficulties in obtaining the necessary data or discovering 
that the available data lacks the required level of detail. Moreover, in some cases, 
usually in big cities, data is often scattered across different tools and departments, 
which leads to data silos and a lack of communication between stakeholders. This can 

Figure 19 Challenges on target setting and monitoring 
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make it difficult to access and use data effectively, which can hinder efforts to achieve 
sustainability goals. 
Lastly, balancing the ambition of targets with the feasibility of implementation and 
resource constraints can be a delicate task. On one hand, cities strive to set ambitious 
targets that drive transformative change and address pressing urban challenges. 
Ambitious targets can inspire innovation, mobilize resources, and push cities to reach 
new levels of sustainability, efficiency, and liveability. Nevertheless, it is equally 
important to consider the feasibility of implementing these targets and the resource 
constraints that cities face. Implementing smart city initiatives often requires significant 
financial investments, technological capabilities, infrastructure development, and 
human resources. Cities need to assess whether they have the necessary capacity, 
expertise, and funding to undertake the initiatives required to achieve the ambitious 
targets. 

8.2.1 Solution developed in SPARCS 
Facing the challenges of target setting in Lighthouses requires a proactive and 
systematic approach. First and foremost, it is crucial to engage diverse stakeholders 
in the process. This collaborative approach ensures that different perspectives and 
expertise are considered, fostering ownership and alignment among stakeholders. 
Additionally, cities are encouraged to invest in robust data collection and management 
systems to overcome data availability and quality challenges. This involves 
establishing data protocols, leveraging technology and innovation, and engaging in 
partnerships to access relevant data sources.  
Regular review and refinement of targets are essential to account for changing 
contexts and emerging challenges. Flexibility and adaptability in target setting allow 
cities to respond to evolving needs and opportunities.  
Finally, cities are urged to learn from best practices and experiences of other smart 
city initiatives in relevant projects, leveraging knowledge sharing platforms and 
networks to gain insights and guidance in addressing target-setting challenges.  

8.2.2 Impact of the solution in SPARCS 
During the implementation phase of the SPARCS project, the challenge of setting 
targets emerged as part of the impact assessment process. Lighthouse city 
stakeholders and partners, with their expertise and deep understanding of the local 
context, actively collaborated to establish feasible targets that accounted for the 
technical specifications of the installed systems and the unique characteristics of the 
implementation areas.  
However, this endeavour was not without obstacles. Data availability and resource 
constraints presented significant challenges throughout the target-setting process. 
Data collection proved to be a particularly intricate task with issues encompassing the 
definition of data parameters, determining capturing intervals, undertaking extensive 
data collection efforts, and ensuring data accessibility, standardization, and 
consistency.  
Another issue that emerged during the impact measurement process was the presence 
of many other factors affecting the large, constantly developing LHCs, beyond the 
project itself. It was also difficult to determine which indicators to measure to track the 
project's impact, especially since the available data did not clearly show the extent of 
the project's influence on the city. 
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Moreover, there was a mismatch between the project's goals and how well they could 
be measured. Some indicators used to track progress for the entire city could only be 
reliably measured in the smaller demonstration areas. This meant it wasn't always 
clear how well the project was meeting its city-wide objectives. As a result, in some 
cases, project partners focused on improving the specific results they could measure, 
rather than acknowledging that the overall goals might have been too ambitious. 
It is evident that further efforts are necessary to enhance monitoring mechanisms and 
refine target-setting approaches, encompassing improved data collection processes, 
robust data standardization and accessibility measures, and a more comprehensive 
alignment of project impact with the broader sustainability objectives set by the city. 
Such advancements will ultimately contribute to a more comprehensive understanding 
of the SPARCS project's effects and its integration within the overall development 
framework of all cities. 

8.2.3 Recommendations 
In order to guide SPARCS stakeholders and technical partners to more effectively 
monitor and evaluate its impact and align it with broader sustainability goals, the 
following recommendations could be pursued:  

• Ensure that partners understand that not achieving certain objectives is 
acceptable: Set realistic expectations for stakeholders, especially partners who 
may be unfamiliar with the research nature of the project. Emphasize that the 
primary goal is to learn and test the intervention, and not necessarily achieve 
specific numerical targets. This fosters a more open and collaborative 
environment for experimentation and improvement. 

• The targets should have a broader scope, capturing the overall trend: 
Instead of focusing on specific numbers, use broader, direction-oriented targets. 
This allows for flexibility while still providing a clear indication of the desired 
impact. 

• Baselining to be part of the early stages of a project: A baseline assessment 
provides a critical reference point for assessing changes and impact over time, 
establishing a basis for comparing the situation before and after interventions, 
and making inferences as to the effectiveness of the initiative. 

• Strengthen data partnerships: Identify key stakeholders and initiate early 
discussions to build collaborative data partnerships and regularly engage with 
partners to maintain a healthy and productive data-sharing relationship. Data is 
a critical asset for cities and stakeholders to collaborate effectively and bring 
numerous benefits to the monitoring and evaluation of sustainable targets. For 
example, it can help to improve the precision of monitoring and reporting of 
sustainability indicators and make it easier to identify best practices for 
achieving sustainability objectives. Partnership agreements should explicitly 
mention data collection, use, and sharing practices to ensure transparency, 
trust, and accountability. Strategic agreements should also include provisions 
for data sharing to facilitate innovation and joint problem-solving. 

• Improve data collection processes: Streamline data collection efforts by 
leveraging automation, sensor technologies, and digital tools. Invest in 
advanced sensor technologies and digital tools to automate data collection 
wherever feasible and ensure that data collection tools and methods are 
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standardized to maintain consistency. This can reduce manual data collection 
efforts, minimize delays, and ensure real-time data availability. 

• Foster collaboration and knowledge sharing: Establish platforms for 
collaboration and knowledge sharing among cities and projects working on 
similar smart city initiatives. Organize regular workshops and webinars to 
facilitate in-person knowledge exchange and networking. This can facilitate the 
exchange of best practices, lessons learned, and innovative approaches to 
target setting, data collection, and monitoring. Encourage the documentation of 
successful case studies and best practices to be shared with others. 

• Clear Scope of the intervention will help to the right target setting: As with 
KPI selection, a well-defined intervention scope is crucial for setting appropriate 
targets. By understanding the specific goals and limitations of the project, 
stakeholders can set realistic and achievable targets that align with the 
intervention's capabilities. 

SPARCS developed a powerful data management platform to collect data, visualize, 
and track the specific KPIs defined in the project (more than 110 KPIs already 
incorporated). By streamlining in many KPIs automatic data collection processes, 
SPARCS is able to provide real-time data availability enabling stakeholders to make 
informed decisions and drive sustainable progress. 
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10. BIG DATA, DATA MANAGEMENT AND DIGITALISATION 

In the rapidly evolving landscape of smart cities, managing big data and digitalisation 
is a significant challenge due to the rapid advancement of technology. Devices like 
sensors and IoT (Internet-of-Things) gadgets generate diverse data streams that need 
effective handling. For example, the SPARCS cities face issues with inconsistent and 
incorrect data from these devices. Environmental factors or malfunctioning equipment 
can cause erroneous or missing sensor readings. Different devices may use various 
formats, complicating data integration and analysis. Another crucial issue in the context 
of big data, data management, and digitalisation for smart cities is the storage and 
retrieval of huge amounts of real-time data streams. In the case of smart cities 
enormous volume of data is generated in real-time; as a consequence, storing and 
efficiently accessing this massive volume of data is a major technical challenge.  
Traditional data management approaches may struggle to handle such high-velocity 
data streams and may lead to performance issues or data loss. Addressing these 
issues requires robust strategies and technologies. Data governance frameworks need 
to be established to ensure the quality, integrity, and consistency of the ingested data. 
This includes data validation processes, data cleaning techniques, and error detection 
mechanisms to identify and rectify inconsistencies or incorrect data.  
Cities should adopt scalable and distributed storage systems, like cloud-based 
architectures or edge computing, to manage high data volumes. Researchers and 
industry initiatives are exploring innovative solutions, such as data fusion techniques 
and scalable storage, to improve big data management in smart cities. 
The SPARCS Data Management Platform addresses these challenges by providing 
mechanisms for data validation, cleansing, and integration. It uses advanced 
technologies for scalable storage and retrieval, enabling continuous monitoring and 
assessment of project activities in the Lighthouse cities. 

9.1 Challenge of Significance for SPARCS cities: How to deliver data to the 
Data Management Platform? 

One of the prominent challenges encountered in the context of SPARCS was to 
efficiently provide data to the platform from the Lighthouse Cities. SPARCS 
Lighthouses generate data from a wide range of sensors, devices, systems, and 
applications, each with its own format, structure, and interface. Ensuring seamless 
data collection, integration, harmonisation, and standardisation becomes crucial for 
efficient analysis and decision-making. 
Consequently, connected challenges are related to: 

• Data Quality and Consistency: The data collected from the diverse the city 
sources vary in quality, accuracy, and consistency. Discrepancies in data 
formats, missing values, and inconsistencies can hinder the reliability and 
effectiveness of data analysis, impacting the accuracy and reliability of the 
insights derived from the data. Thus, data validation and data cleansing 
processes are necessary to ensure the accuracy and reliability of the collected 
data and provide high quality and integrity data that can be used for analysis 
and decision-making. 
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• Scalability and Performance: The Lighthouses generate big volumes of data 
also in real-time, which can strain the capabilities of any data management 
platform. Thus, ensuring scalability and high-performance data processing 
becomes essential to handle the ever-growing influx of data. This includes 
optimising both storage and processing resources, along with retrieval 
mechanisms to support the increasing demands of data collection. 

• Interoperability and Compatibility: Smart city ecosystems comprise of 
multiple stakeholders, each employing different technologies, systems, and 
protocols. Ensuring interoperability and compatibility between these systems 
and the data management platform can be a complex challenge; thus 
standards, protocols, and APIs need to be established to facilitate seamless 
data exchange and integration among the diverse smart city sources. 

• Data Storage and retrieval: The sheer volume of real-time data streams 
generated by smart city systems presents a significant data storage and 
retrieval challenge. As the data flows into the platform continuously, there is a 
need for robust infrastructure and efficient data storage mechanisms. The 
platform should be capable of handling large-scale data storage, retrieval, and 
processing in real-time to enable timely decision-making and response to the 
dynamic nature of smart city operations. 

• End-user adoption, user experience: As with any software system addressed 
to end-users, a very important challenge is to ensure the success and adoption 
of the data management platform from its end-users. Thus, it is essential to offer 
a user interface (UI) that is tailored to the needs of its users, intuitive to navigate, 
and provides the necessary functionalities for effective data management. 

The importance of effectively using and adopting the SPARCS data management 
platform for collecting data from diverse sources from the project’s Lighthouse cities 
(and any city in general) and their efficient management, lies in several key reasons: 

• Informed Decision-Making: Cities rely on data to address urban challenges 
and improve services. The SPARCS platform integrates data from various 
sources, providing comprehensive insights for better decision-making by 
administrators and policymakers. 

• Improved Efficiency and Resource Allocation: By integrating diverse data, 
cities can optimize resource use and operational efficiency. Analyzing data on 
energy use, traffic, and waste management helps identify areas for 
improvement and more effective resource allocation. 

• Enhanced Urban Planning and Development: Data from city sources offers 
valuable insights for urban planning. Analyzing demographics, transportation 
patterns, and use of infrastructure helps planners make informed decisions, 
leading to more sustainable and livable cities. 

• Mitigation of Urban Challenges: Cities face issues like congestion, pollution, 
and public safety. Collecting and analyzing diverse data enables proactive 
mitigation of these challenges, such as optimizing traffic routes to reduce 
congestion and improve air quality. 

• Continuous Improvement and Innovation: Efficient use of the platform 
facilitates ongoing improvement and innovation. By analyzing data and 
evaluating interventions, cities can learn from experiences and make data-
driven decisions, fostering innovation and addressing emerging urban 
challenges. 
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Overall, effectively utilising a data management platform for collecting data from 
diverse city sources is crucial for evidence-based decision-making, efficient resource 
allocation, sustainable urban planning, enhanced service delivery, and continuous 
improvement. It empowers cities to address challenges, meet citizens’ expectations, 
and create more liveable, resilient, and intelligent urban environments. 
The target audience would likely include professionals, researchers, policymakers, and 
stakeholders involved in the development, implementation, and management of smart 
city projects. Specifically, individuals who are interested in the cross-cutting issues 
related to big data, data management, and digitalisation in the context of smart cities 
would find all this information relevant, as it aims to inform and guide professionals and 
stakeholders engaged in the planning, development, and management of smart city 
projects, focusing on effective data handling and digitalisation strategies to optimise 
the benefits and impact of smart city initiatives. 
This audience may consist of: 

• Smart city Planners and administrators, who typically are responsible for 
conceptualising, designing, and overseeing the implementation of smart city 
initiatives; and who would benefit from understanding the challenges and best 
practices related to big data, data management and digitalisation in smart cities. 

• Data scientists and analysts, involved in smart city projects need to be aware of 
the challenges related to data collection, harmonisation, and data quality 
assurance to effectively analyse and extract insights from the vast amounts of 
generated data. 

• Technologists and software developers, and in general professionals engaged 
in building smart city platforms and applications would find the 
recommendations on user interface design, agile development, and data 
storage solutions relevant for creating efficient and user-friendly systems. 

• Researchers and academics researching topics related to smart cities, big data, 
and digitalisation can benefit from the insights and references provided to 
enhance their understanding of the challenges and solutions in this domain. 

• Policymakers and Government officials, who are involved in shaping regulations 
and governance frameworks for smart city data management would gain 
valuable insights into addressing data privacy, security, and data sharing 
concerns. 

• Private Sector Entities, such as private companies and organisations involved 
in providing smart city solutions, data analytics, and IoT technologies may also 
find relevant information on data management challenges and best practices. 

9.1.1 Solutions developed in SPARCS 
As mentioned previously, to address the SPARCS Lighthouse data collection, data 
management, storage and retrieval needs, the SPARCS Data management platform 
has been developed addressing as practicable as possible many of the challenges and 
which are described below with the key ones focusing on:  

• Data Quality and preparation: The SPARCS Data Management Platform has 
successfully addressed the challenge of data quality and data preparation by 
encompassing all required data collection mechanisms (such as file upload, 
upload through REST APIs, provision of KAFKA mechanism for streaming data 
collection) and putting emphasis in identifying problematic patterns of data 
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streams. In addition, the platform provides data validation and cleaning 
mechanisms enabling data owners to clean and correct their available data. 

• Data Integration and Interoperability: The SPARCS Data Management 
Platform has successfully addressed the challenge of integrating data from 
heterogeneous sources by developing mechanisms for data harvesting, 
harmonisation and standardisation. Through the use of established protocols, a 
common information model (namely the SPARCS CIM), aligned with different 
relevant standards, and the provision of REST APIs for data retrieval, the 
platform ensures interoperability and compatibility between various Lighthouse 
sources, facilitates seamless data integration, enabling subsequent usage of 
the collected data for comprehensive analysis and insights. 

• End-user adoption, increased User experience: The SPARCS Data 
Management Platform has been tailored to the specific Lighthouse 
requirements; during its design phase, user research and analysis was carried 
out to understand the requirements, preferences, and expectations of the 
platform users. Engagement with the cities’ stakeholders took place gathering 
the functional requirements that reflect their identified needs. Mock-ups of the 
platform’s interface were also created to collect feedback of the early UI, while 
iterative design cycles took place to refine the final design based on the 
feedback received, incorporating usability principles and best practices. Agile 
development practices were also followed, along with quality assurance 
processes to ensure the platform’s reliability, stability, and usability of the UI. 
This involved also comprehensive testing, including functional testing, usability 
testing, and performance testing, to identify and resolve any issues or bugs. 

All this knowledge was applied within the SPARCS data management platform 
towards: 

• Addressing Data Collection Challenges: During its design phase, the 
SPARCS data management platform considered the challenges related to data 
volume, variety, and quality. Thus, it implements a scalable infrastructure and 
different collection mechanisms capable of handling the high-velocity data 
streams from various sources.  

• Data Harmonization: As the SPARCS project involves collection of data from 
diverse city sources from the two Lighthouses, each with its own data sources 
and systems. Thus, establishing a common information model and harmonising 
data is crucial. In this direction, a standardized data scheme is developed 
(namely the SPARCS CIM) utilised within the platform which also provides 
functionalities for mapping concepts and fields across different devices and 
sensors thus supporting data integration and harmonisation.  

• Data Cleaning and Preparation: The SPARCS data management platform 
incorporates data cleaning and data preparation functionalities towards 
ensuring the accuracy and reliability of the collected data. Through these 
mechanisms users can identify and address problematic data patterns, such as 
missing values, outliers, and inconsistencies, 

• User-Friendly UI: Creating a user-friendly and intuitive user interface for the 
SPARCS data management platform was a priority during its design phase to 
enhance its usability and adoption from the cities’ stakeholders. User research, 
creation of mock-ups, feedback gathering, and incorporation of iterative design 
processes assisted in ensuring that the platform provides the necessary 
functionalities in an easily accessible manner. 
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9.1.2 Impact of the solution in SPARCS 
The SPARCS Data Management platform is currently being utilised in the context of 
the project by the cities of Espoo and Leipzig with the purpose to gather diverse data 
from these cities' various sources into a single, secure, and privacy-preserving 
location.  
Both cities are using the platform for data collection and as a secure repository for 
assessing the impact of key performance indicator (KPI)-relevant data streams; also 
aiming to enhance the cities' capacity for publishing open data. User accounts have 
been established for each city's organisation, allowing members to access and view 
the data assets specific to their respective organisations; upon successful 
authentication, while ensuring that their data is protected according to the established 
access policies. In addition, users can also utilise the platform’s data cleaning 
mechanisms, to harmonise and enhance the quality of their data once these are 
uploaded to the platform. 
Through the correct and efficient utilisation of the SPARCS Data Management Platform 
the following impacts are foreseen for the Lighthouses: 

• Informed Decision-Making: Through the platform, the SPARCS Data 
Visualisation framework (as described in D1.6) obtains input and the analytics 
provides cities with comprehensive and accurate data insights. This enables 
informed decision-making in various domains, including urban planning, 
resource allocation, service optimization, and policy development. By 
leveraging high-quality data, cities can make evidence-based decisions that 
lead to improved efficiency and sustainability. 

• Continuous Improvement and Innovation: The use of a data management 
platform encourages cities to adopt a continuous improvement mindset. By 
monitoring data, analysing outcomes, and measuring performance indicators, 
cities can identify areas for improvement and drive innovation. This iterative 
process leads to the development of smarter, more efficient solutions, and 
enables cities to stay at the forefront of technological advancements. 

• Targeted Interventions: Data collected and managed through the platform will 
allow all seven cities to identify specific areas or segments that require targeted 
interventions; by analysing patterns and trends, which can lead to the 
implementation of precise measures to address their challenges. This targeted 
approach optimises resource allocation and enhances the effectiveness of 
interventions. 

• Engagement and Empowerment: In the context of SPARCS, the developed 
data management platform facilitates the cities’ engagement by providing 
opportunities for data sharing, feedback, and participation. In the event such a 
platform becomes publicly open, (as with any public platform) it is anticipated 
that even citizens can contribute with their data, insights, and concerns, allowing 
cities to create more citizen-centric solutions and services. This engagement 
empowers citizens to actively participate in shaping their urban environment and 
fosters a sense of ownership and collaboration. 

9.1.3 Recommendations 
Based on the challenges associated with big data, data management, and digitalization 
in smart cities context, fostering efficient and effective data management platform is 

https://sparcs.p.blends.be/wp-content/uploads/D1.6-Visualization-framework-for-assessing-city-performance-v1.0.pdf
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key in meaningfully utilise cities’ data for improving urban services, sustainability, and 
citizen well-being. A non-exhausting list of recommendations can include the following: 

• Embrace scalable and distributed storage solutions: Such as cloud-based 
architectures or distributed databases, to handle the vast amounts of real-time 
data streams generated by smart city applications. These technologies can 
provide the necessary computational resources and flexibility to store, process, 
and retrieve data efficiently. 

• Align with data harmonisation standards: By adopting common information 
data models and standards to facilitate data harmonisation across different 
devices, sensors, and systems used in cities. Establishing standardized data 
formats, protocols, and ontologies will enhance interoperability, integration, and 
analysis capabilities. 

• Prioritise data quality and cleaning processes: Implement robust data 
validation, cleaning, and preparation processes to address inconsistencies, 
errors, and inaccuracies in the ingested data. Develop AI supported automated 
algorithms and tools for identifying and rectifying problematic patterns in the 
data streams, ensuring high-quality and reliable data for analysis. 

• Enhance user interface (UI) and user experience (UX): By focusing on 
developing user-friendly interfaces for data management platforms; conduct 
thorough user research, early design mock-ups, and usability testing to gather 
feedback and iterate on the UI design. 

• Implement advanced analytics capabilities: To extract and leverage valuable 
insights from the available data, enabling cities to make more informed and 
strategic decisions. By employing sophisticated data analysis techniques, 
cities can uncover patterns, trends, and correlations that might otherwise remain 
hidden. 

Finally, cities’ stakeholders shall continuously aim to monitor and embrace the various 
technological advancements in the field of big data, data management, and 
digitalization; staying informed about emerging technologies, tools, and frameworks 
that can enhance data collection, storage, processing, and analysis capabilities in 
smart city contexts. 
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11. DATA SECURITY/PROTECTION 

Smart cities leverage advanced technologies to improve the efficiency, sustainability, 
and quality of life for their citizens. However, alongside the numerous benefits that 
smart cities bring, data security emerges as a paramount concern. With the vast 
amount of data collected from various sources such as sensors, and IoT devices, 
safeguarding this information becomes imperative. The implementation of robust data 
security measures is crucial to ensure the privacy, integrity, and confidentiality of the 
data generated within smart cities. Encryption, authentication protocols, and secure 
data storage are some of the key elements in fortifying the digital infrastructure of smart 
cities. Moreover, strict regulations and policies must be in place to govern data 
handling, access, and sharing practices. By prioritising data security, smart cities can 
foster trust among their residents, businesses, and government bodies, enabling them 
to fully embrace the potential of technology while minimising the risks associated with 
data breaches or misuse.   
Notably, the development of the SPARCS Data Management platform (developed to 
serve the project’s data, storage and data availability needs) is strongly connected with 
the aspects of data security and protection in the context of smart cities. As a result, 
the design, development and ultimately the utilisation of the data platform for the 
project’s Lighthouse Cities and Fellow Cities brought crucial points that needed to be 
considered: 

• Secure Data Transfer, Storage, and Retrieval: Ensuring the secure transfer of 
data between the various cities’ sources and the SPARCS Data Management 
platform is of utmost importance. Encryption protocols, secure communication 
channels, and robust authentication mechanisms are implemented to safeguard 
data during transit. Similarly, the storage and retrieval of the Lighthouse and 
Fellow Cities data within the platform are protected through access controls, 
private tokens and regular security audits. 

• Data Privacy and End User-Related Concerns: Smart cities rely on the data 
shared by organisations and citizens for analysis and decision-making. 
However, it is essential to address user concerns regarding data privacy. Thus, 
the SPARCS Data Management platform implements transparent data usage 
policies, providing clear opt-in and opt-out mechanisms. 

SPARCS project acknowledges the importance of data security and protection, 
ensuring compliance with national regulations, privacy laws, and the General Data 
Protection Regulation (GDPR). To this end, the project provides a regularly updated 
data management plan (internal project deliverables D9.8 – D9.1; Kousouris & 
Papadopoulos 2020, Tsitsanis 2022 and Papadopoulos 2023) and an internal ethics 
guideline (D9.6; Ikonen 2020) to guide the overall approach followed. Additionally, the 
project emphasises the need for practical solutions enabling data interoperability, big 
data management, and addressing issues related to data security and protection, 
which are (as practically as possible) covered by the SPARCS Data Management 
platform. 

Overall, data security and privacy concerns are addressed throughout the project's 
activities, particularly in terms of accurate monitoring, calculation of indicators (KPIs), 
and decision-making processes. Safeguarding data protection, security, and privacy is 
an integral part of the project's integrated security and ethics management policy, 
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encompassing technology and data management practices. To this end, the SPARCS 
Data Management platform is shaped based on functional requirements addressing 
the high concerns about data privacy and security, also adhering to all relevant data 
protection recommendations e.g. ‘data protection by design and by default’ (Art. 23 
GDPR) or ‘security of processing’ (Art. 30 GDPR); also adopting existing standards 
(within the SPARCS CIM) to ensure the scalability and replicability of the platform. 

10.1 Challenge of Significance for SPARCS cities: How to ensure secure 
transfer, storage and retrieval of data?  

The use and adaptation of the SPARCS Data management platform for collecting data 
from diverse smart city sources present challenges related to:  
Data Privacy and Security: Collecting data from diverse smart city sources brings 
forth concerns about data privacy and security. The data management platform must 
adhere to stringent data protection regulations and implement robust security 
measures to safeguard sensitive information. Where applicable, user authorisation 
techniques, access controls, encryption, and secure communication channels are vital 
to protect data privacy and prevent unauthorized access or breaches.  
Governance and Data Ownership: The diverse sources of data in smart cities involve 
multiple stakeholders, including government entities, private organizations, and 
citizens. Establishing clear governance frameworks and data ownership models 
becomes crucial to address legal, ethical, and privacy concerns. Transparent policies 
and consent mechanisms should be in place to define the rights and responsibilities of 
data owners, data users, and citizens. 
The importance of effectively using and adopting the SPARCS data management 
platform for the secure transfer, storage and retrieval of data deriving from diverse 
sources of the project’s cities lies in several key reasons: 

• Informed Decision-Making: Smart cities rely on data-driven decision-making 
processes to address urban challenges, improve services, and enhance the 
quality of life for citizens. By collecting and integrating data from various 
sources, the SPARCS data management platform enables comprehensive and 
holistic insights into urban operations, enabling informed decision-making by 
city administrators, policymakers, and stakeholders. 

• Improved Efficiency and Resource Allocation: The integration of data from 
diverse sources allows smart cities to optimise resource allocation and improve 
operational efficiency. By analysing data related to energy consumption, traffic 
patterns, waste management, and other aspects, cities can identify areas of 
improvement, implement targeted interventions, and allocate resources more 
effectively to enhance sustainability and optimize service delivery. 

• Enhanced Urban Planning and Development: Data collected from smart city 
sources provides valuable insights for urban planning and development 
initiatives. By analysing data on population demographics, transportation 
patterns, land use, and infrastructure utilization, city planners can make 
informed decisions about zoning, transportation infrastructure, public services, 
and urban design, leading to more sustainable and liveable cities. 

• Mitigation of Urban Challenges: Smart cities face various challenges, such as 
congestion, pollution, energy consumption, and public safety. The collection and 
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analysis of data from diverse sources enable proactive identification and 
mitigation of these challenges; for example, real-time data on traffic patterns 
can be used to optimise transportation routes, reducing congestion, and 
improving air quality. 

• Continuous Improvement and Innovation: A data management platform 
facilitates continuous improvement and innovation in smart cities. By analysing 
data, identifying patterns, and evaluating the effectiveness of implemented 
interventions, cities can learn from past experiences and make data-driven 
decisions for future enhancements. This iterative process fosters innovation, 
leading to the development of new technologies, services, and solutions that 
address emerging urban challenges. 

Overall, effectively utilising a data management platform for collecting data from 
diverse smart city sources is crucial for evidence-based decision-making, efficient 
resource allocation, sustainable urban planning, enhanced service delivery, and 
continuous improvement. It empowers cities to address challenges, meet citizens’ 
expectations, and create more liveable, resilient, and intelligent urban environments. 

The target audience for utilising and adopting the SPARCS data management platform 
can include: 

• City Administrators and Government Officials: These stakeholders play a crucial 
role in decision-making processes related to urban planning, policy 
development, and resource allocation; and can benefit from the insights derived 
from a data management platform to make informed decisions, optimise 
services, and enhance the overall functioning of their cities. 

• Policymakers and Regulators: Policymakers and regulators shape the legal and 
regulatory frameworks governing smart cities. They can benefit from data 
collected through a data management platform to identify areas that require 
policy interventions, assess the impact of existing regulations, and ensure 
compliance with data privacy and security standards. 

• Technology Providers and Solution Integrators: These stakeholders, play a 
critical role in developing and implementing data management platforms and 
associated technologies used in smart cities. They can leverage insights from 
diverse data sources to improve their solutions, develop innovative applications, 
and address specific challenges faced by cities. 

• Researchers and Academics: Researchers and academics studying smart 
cities, urban planning, and data science can utilise the data collected from 
diverse sources to conduct research, develop models, and gain insights into 
urban dynamics; contributing to advancements in the field and support 
evidence-based policymaking. 

• Citizens and Community stakeholders: Ultimately, the benefits of utilising a data 
management platform extend to the citizens and community stakeholders of 
smart cities. By leveraging data to enhance services, optimise resource 
allocation, and improve quality of life, citizens can enjoy an overall enhanced 
urban experience, better access to public services, reduced environmental 
impact, etc. 
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10.1.1 Solutions developed in SPARCS 
Based on existing best practices and relevant standards, the project leveraged the 
consortium’s knowledge to design and develop the SPARCS Data Management 
platform specifically tailored to the needs of project, which enabled the collection and 
integration of data from the cities and fulfilling the objectives of secure data transfer, 
storage and data privacy. The knowledge of data security and protection was applied 
to ensure the secure handling of data within the SPARCS data management platform. 
Advanced security mechanisms, such as access controls, secure communication 
channels, and private tokens were implemented to safeguard the data during transfer, 
storage, and retrieval. Also, by incorporating industry-standard user 
authorisation/authentication and security protocols and practices, the platform ensures 
the confidentiality and integrity of the collected data. 
Moreover, considering the importance of data privacy, particularly in the context of 
smart cities, the project team applied their knowledge of privacy regulations, such as 
the General Data Protection Regulation (GDPR), to ensure compliance. Data handling 
practices, consent mechanisms, and privacy policies were also developed and 
implemented to address user-related concerns and protect the privacy rights of 
individuals whose data was collected and processed within the project. 

10.1.2 Impact of the solution in SPARCS 
Currently the SPARCS data management platform is used in the context of the 
project’s demonstration and evaluation phases from the cities of Espoo and Leipzig to 
gather into one secure and privacy preserving location the various data deriving from 
the cities’ diverse sources. Both cities are utilising the platform as a secure data 
repository for impact assessment of KPI-relevant data streams, improving both cities’ 
open data publication capacity. Appropriate user accounts have been created from 
both cities’ organisations, where the members of each organisation can see and 
retrieve the various data assets from their organisation that are stored in the platform 
and protected from the respective access policies. 
Overall, cities that adopt a data management platform to address security and data 
privacy impacts can anticipate positive outcomes such as:  

• Enhanced data security since adopting a robust data management platform will 
strengthen data security measures, reducing the risk of unauthorized access, 
data breaches, and cyber threats. By adopting appropriate access controls, 
cities can protect sensitive information and maintain the integrity and 
confidentiality of their data. 

• Improved Data Privacy as the adoption of a data management platform enables 
cities to establish transparent data privacy practices. By implementing 
mechanisms for user consent, and data protection by design, cities can address 
privacy concerns and ensure compliance with privacy regulations. Also fostering 
trust among citizens and stakeholders, encouraging them to upload their data 
for the benefit of the city while respecting individuals' privacy rights. 

10.1.3 Recommendations 
Based on the gathered knowledge we list below a non-exhausting list of 
recommendations which can be followed towards ensuring a robust and privacy-
preserving data management approach within organisations. 



SPARCS ● D6.7 Recommendations on cross-cutting issues - updated version  

 

• Incorporate privacy considerations from the early stages of a data 
management platform development, addressing these needs through the 
platform’s functional requirements. Implement privacy-enhancing technologies 
and access control mechanisms to protect individual privacy rights and ensure 
compliance with privacy regulations.  Additionally, incorporate functionality to 
securely delete data, which is crucial for complying with regulations such as 
GDPR. 

• Establish a robust data governance framework that clearly define roles, 
responsibilities, and guidelines for data management, security, and privacy. 
This will ensure consistent and compliant practices throughout the organisation 
and promote trust among stakeholders. 

• Conduct regular security audits and assessments to identify vulnerabilities, 
address gaps, and ensure that the data management platform's security 
remains robust. Stay updated with the latest security best practices and 
technologies to proactively mitigate emerging threats. 

• Provide ongoing training and awareness programs for employees and 
stakeholders involved in data management. Educate them about data security, 
privacy regulations, and best practices to ensure responsible data handling and 
foster a culture of data protection. 

• Introduce traceability features to enable data owners to verify data 
integrity and monitor data usage. These features will allow owners to track 
who accessed the data and when, ensuring transparency and accountability. 
This capability not only enhances data security but also builds trust among 
stakeholders by providing a clear audit trail of data interactions. 

In the future, advancements in technologies such as artificial intelligence (AI), machine 
learning (ML) and blockchain will play a significant role in enhancing data security, 
privacy, and management. Thus, embracing these emerging technologies and 
exploring their potential applications is crucial for strengthening data protection privacy. 
Additionally, ongoing monitoring of regulatory developments (e.g. updates to privacy 
laws and regulations), can ensure compliance and early adaptation of data 
management practices accordingly.  Lastly it is important for organisations to stay 
informed about evolving industry standards, guidelines, and frameworks related 
to data security and privacy to maintain a proactive and up-to-date approach. 
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12. SUMMARY 

The deliverable has discussed the challenges encountered during the first 55 months 
of the project and presented recommendations on 10 cross-cutting issues. The 
developed recommendations have been reviewed by the seven SPARCS cities and 
their respective coordinators in order to be as clear and practical as possible so that 
they can be applied in local contexts and shared across the city administrations and 
other relevant stakeholders. It is envisioned that the recommendations also guide and 
inspire the ongoing sister projects in their efforts to also develop recommendations 
based on their own project experiences. Table 8 illustrates the recommendations for 
each cross-cutting issue and the most relevant target groups for those. The detailed 
descriptions for the challenges and recommendations can be found in the chapters 
referred to in the table with the CoS (Challenge of significance) numbering. Some 
recommendations appear relevant for many of the cross-cutting issues: 

• Introduce and align the regulations at least nationally, and preferably on EU-
level, as far as possible. At least learn from those countries where they are 
already applied. (Enablers) 

• Lobby for the regulations that are needed for the efficient implementation and 
operation of PEDs, giving the regulators professional insights on what is 
needed. (Decision makers, Implementers and Multipliers) 

• Engage/ communicate with the stakeholders early on in the project, especially 
the final users of the buildings and equipment. Provide information in a format 
suitable for the target group. Continue the communication and education of the 
users and stakeholders during the operational phase. (Decision makers, 
Implementers) 

• Pilot and test the solutions in smaller scale. Share the learnings with other 
similar actors. (Implementers, Multipliers) 

 
Table 8: Summary of recommendations (CoS=Challenge of significance, ER=Enablers; 
Regulatory and policy making authorities; DC/DI=Decision makers; City leaders and 

strategic planners/Private investors, IP=Implementers; Project management and 
implementation teams; MR=Multipliers; Researchers; see Figure 2) 

Positive Blocks Target group 

CoS 2.2: Detailed interpretation of PED concept in SPARCS cities (ch2.2) 

SPARCS Recommendations:  ER DC DI IP MR 

R2.2.1 Consciously declare the relevant aspects of each PED, 
already in the prefeasibility design stage  ✔  ✔  

R2.2.2 Define PED on the EU and national level ✔ ✔  ✔ ✔ 

R2.2.3 Identify the energy market situation, population, 
economy, climate, and availability of the resources  ✔  ✔  

R2.2.4 Use the VPP concept for PEDs  ✔  ✔  

R2.2.5 Use the ‘onion model’ to construct PED networks  ✔  ✔  

R2.2.6 Diversify the intermittent renewable energy generation  ✔  ✔  
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R2.2.7 Consider the benefits and limitations of the RES options 
when designing the local PED solution (details in ch 2.2)  ✔  ✔ ✔ 

CoS 2.3: How to co-create PED solutions in the old and new city districts (Espoo) 

SPARCS Recommendations:  ER DC DI IP MR 

R2.3.1 Identify and define the changes/transformations 
needed and desired  ✔  ✔  

R2.3.2 Identify the current state of affairs related to the 
developed topic(s)  ✔  ✔  

R2.3.3 Create a vision for the desired change and for the 
intended future state of the district  ✔  ✔  

R2.3.4 Identify the measures and actions that can be promoted 
jointly with different stakeholders 

 
✔  ✔  

R2.3.5 Create an action plan  ✔  ✔  

R2.3.6 Pilot and test the selected actions  ✔  ✔  
 
 

Regulatory and legal aspects Target group 

CoS 3.2: Overcoming regulatory barriers for integrating RES in existing energy 
grids 

SPARCS Recommendations:  ER DC DI IP MR 

R3.2.1 Remove the license requirement to sell surplus energy 
to the grid ✔     

R3.2.2 Develop clear and phased RES development plans  ✔ ✔ ✔  

R3.2.3 Reproduce the positive effects of the carbon taxes on 
RES uptake in countries that introduced them already  ✔ ✔ ✔ ✔  

R3.2.4 Introduce regulations and support mechanisms to allow 
faster transfer of new RES solutions to the market  ✔ ✔ ✔ ✔  

R3.2.5 Open the competition for heat distribution and 
provision to solve the challenges caused by the 
monopoly position of the district heating network 
owner 

✔     

CoS 3.3: PV panels vs Protected buildings and areas  

SPARCS Recommendations:  ER DC DI IP MR 

R3.3.1 Local administration should revise their procedure to 
assess the protected buildings   ✔ ✔   

R3.3.2 Develop of enabling tools such as a solar power map ✔ ✔ ✔ ✔  

R3.3.3 More incentives and funding options for net metering  ✔  ✔   
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R3.3.4 Limit the minimum number of energy community 
participants to 10 - 20 initial members ✔  ✔   

R3.3.5 Provision of financial instruments to implement RES 
projects and energy communities ✔  ✔   

R3.3.6 Establish a help desk through which the public authority 
can give valid information and recommendations ✔  ✔   

CoS 3.4: Blockchain solutions for P2P trade within the Virtual Power Plant 

SPARCS Recommendations:  ER DC DI IP MR 

R3.4.1 Lobby for changes in local and EU legislation that enable 
P2P energy trading and blockchain use cases  ✔ ✔ ✔ ✔ ✔ 

R3.4.2 Identify and collaborate with companies that are willing 
to participate in specific P2P energy trading and 
blockchain use cases  

 ✔ ✔   

R3.4.3 Develop new technologies that could help overcome 
some of the legal barriers   ✔ ✔   

R3.4.4 Work with legal experts who specialize in blockchain 
energy trade   ✔ ✔ ✔  

 
 

Storage solutions Target group 

CoS 4.2: How to avoid major challenges in storage implementation? 

SPARCS Recommendations:  ER DC DI IP MR 

R4.2.1 Starting from the planning phase, it is important to not 
only concentrate on the technical part  ✔ ✔   

R4.2.2 Include users already in the planning phase  ✔ ✔ ✔  

R4.2.3 Try to involve high quality building and fire safety 
inspectors, preferably early on in the process   ✔ ✔ ✔  

R4.2.4 Use simulations to support the dimensioning of the 
(storage) system  ✔ ✔ ✔  

CoS 4.3: Lacking or missing regulations 

SPARCS Recommendations:  ER DC DI IP MR 

R4.3.1 Set and align regulations for storage systems ✔     

R4.3.2 Keep regulators informed about the specific needs for 
the regulations regarding storage systems  ✔ ✔ ✔ ✔ 

 
 
 
 
 



SPARCS ● D6.7 Recommendations on cross-cutting issues - updated version  

 

Electro-mobility Target group 

CoS 5.2: Introduction of smart mobility services 

SPARCS Recommendations:  ER DC DI IP MR 

R5.2.1 Utilize private companies efficiently  ✔ ✔ ✔  

R5.2.2 Prepare in advance for upcoming phases  ✔ ✔ ✔  

R5.2.3 Promote light mobility, public transportation and other 
affordable solutions  ✔ ✔ ✔  

R5.2.4 Create e-mobility teams for long-term cooperation  ✔ ✔ ✔ ✔ 

R5.2.5 Provide support for EV users and promote automated 
solutions    ✔  

 
 

Effective Business Models for sustainable solutions Target group 

CoS 6.2: Developing and finding financially viable business models for the projects  

SPARCS Recommendations:  ER DC DI IP MR 

R6.2.1 Use of the SPARCS Business Model canvas  ✔ ✔ ✔  

R6.2.2 Collaborate with internal and external representatives 
from different sectors including citizens  ✔ ✔ ✔  

R6.2.3 All cities and technical partners must understand the 
different segments of the canvas  ✔ ✔ ✔  

R6.2.4 Use of the canvas from the very start of the project and 
assign the role of the ‘canvas owner’  ✔ ✔ ✔  

R6.2.5 Business model development is an iterative process. 
Close link to monitoring to evaluate progress.   ✔ ✔ ✔  

R6.2.6 Recognise the integral connection between the business 
model and marketing strategies  ✔ ✔ ✔  

R6.2.7 Integrating the SPARCS Business Model Canvas into a 
publicly funded projects enhances credibility towards 
private sector actors 

 ✔ ✔ ✔  

R6.2.8 Identify in beforehand regulatory and operational 
constraints   ✔ ✔ ✔  

CoS 6.3: Lengthy procurement process in cities 

SPARCS Recommendations:  ER DC DI IP MR 

R.6.3.1 Use Preliminary Market Consultation (PMC) tool in the 
early stages of procurement.  ✔  ✔  

R6.3.2 Think about how you can improve your tendering 
process through the PMC  ✔  ✔  
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R6.3.3 Evaluate a number of factors including the complexity 
of the solution  ✔  ✔  

R6.3.4 Provide as much information as possible      ✔  

R6.3.5 BABLE team to guide the city    ✔  

R6.3.6 Aim for high clarity of the consultation invitation    ✔  

R6.3.7 Utilise the platforms provided by smart city innovation 
clusters    ✔  

CoS 6.4: How to engage local businesses in sustainable solutions? 

SPARCS Recommendations:  ER DC DI IP MR 

R6.4.1 Organisation: design the work plan early in the project     ✔  

R6.4.2 Integration in the overall urban planning  ✔    

R6.4.3 Outreach strategy: efficient use of social media and 
online search engines    ✔  

R6.4.4 Criteria and coefficients: consider the use of weighted 
criteria     ✔  

R6.4.5 Maturity of the start-ups: keep small companies 
interested    ✔  

R6.4.6 Secure enough internal resources for co-creation 
process  ✔  ✔  

R6.4.7 Ensure additional support for the process  ✔  ✔  

R6.4.8 Secure follow-up  ✔  ✔  

R6.4.9 Secure municipal budget  ✔    
 
 
 

Citizen Engagement, Gender and Socioeconomics Target group 

CoS 7.2: Where and how to start with citizen engagement?   

SPARCS Recommendations:  ER DC DI IP MR 

R7.2.1 Clearly articulate ideas via virtual platforms  ✔  ✔  

R7.2.2 Ask the participants to share their interests before the 
activities   ✔  ✔  

R7.2.3 Take into consideration the benefits and difficulties 
related to different forms of engagement (e.g. online or 
in person) 

 ✔  ✔  

R7.2.4 Use diverse channels, platforms and networks for 
reaching citizens and participants  ✔  ✔  

R7.2.5 Offer some form of compensation for participants' time  ✔  ✔  
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CoS 7.3: How to ensure diversity of end users?  

SPARCS Recommendations:  ER DC DI IP MR 

R7.3.1 Address communication before, after and during the 
activities   ✔ ✔ ✔  

R7.3.2 Buddy Class: persistency and long-term commitment is 
required from both sides   ✔ ✔ ✔  

R7.3.3 Match communication with the citizen segment reached  ✔ ✔ ✔  

R7.3.4 Tailor the message according to the specific needs and 
concerns of the audience   ✔ ✔ ✔  

CoS 7.4: How to support behavioral change?  

SPARCS Recommendations:  ER DC DI IP MR 

R7.4.1 Focus on the energy monitoring activities, provide 
incentives or rewards   ✔ ✔   

R7.4.2 Aim for the bigger picture, avoid focusing only on the 
data collecting part   ✔ ✔   

 
 

Impact Monitoring  Target group 

CoS 8.2: Defining appropriate indicators with Lighthouse City partners 

SPARCS Recommendations:  ER DC DI IP MR 

R8.2.1 Engage stakeholders  ✔ ✔ ✔  

R8.2.2 Prioritize impact framework   ✔ ✔ ✔ ✔ 

R8.2.3 Balance high-level and specific indicators   ✔ ✔ ✔ ✔ 

R8.2.4 Continuously review and refine the indicators     ✔ ✔ 

CoS 8.3: Target setting and data availability in Lighthouse Cities 

SPARCS Recommendations:  ER DC DI IP MR 

R8.3.1 Clear Scope of the intervention to the right target setting    ✔  

R8.3.2 The primary goal is to learn and test the intervention, 
not necessarily achieve specific numerical targets    ✔  

R8.3.3 A baseline assessment provides a critical reference 
point for assessing changes and impact over time    ✔  

R8.3.4 Strengthen data partnerships    ✔  

R8.3.5 Improve data collection processes     ✔  

R8.3.6 Foster collaboration and knowledge sharing     ✔ ✔ 
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Big Data, data management and digitalization Target group 

CoS 9.2: How to deliver data to the Data Management Platform?  

SPARCS Recommendations:  ER DC DI IP MR 

R9.2.1 Embrace scalable and distributed data storage 
solutions  ✔ ✔ ✔ ✔ 

R9.2.2 Align with data harmonisation standards  ✔ ✔ ✔ ✔ 

R9.2.3 Prioritise data quality and cleaning processes  ✔ ✔ ✔ ✔ 

R9.2.4 Enhance user interface and user experience   ✔ ✔ ✔  

R9.2.5 Implement advanced analytics capabilities, enabling 
cities to make more informed and strategic decisions  ✔ ✔ ✔  

 
 

Data security/protection Target group 

CoS 10.2: How to ensure secure transfer, storage and retrieval of data? 

SPARCS Recommendations:  ER DC DI IP MR 

R10.2.1 Incorporate privacy considerations from the early 
stages   ✔ ✔ ✔  

R10.2.2 Establish a robust data governance framework   ✔ ✔ ✔  

R10.2.3 Conduct regular security audits and assessments   ✔ ✔ ✔  

R10.2.4 Provide ongoing training and awareness programs for 
employees and stakeholders   ✔ ✔ ✔  

R10.2.5 Introduce traceability features to enable data owners 
to verify data integrity and monitor data usage.  ✔ ✔ ✔  

R10.2.6 Stay informed about evolving industry standards, 
guidelines, and frameworks  ✔ ✔ ✔  
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13. ACRONYMS 

4GDH  4th Generation District Heating 

AI  Artificial Intelligence  

BESS  Battery Energy Storage System  

BIPV  Building-integrated photovoltaic  

BMC  Business Model Canvas 

CCAM  Cooperative, Connected, and Automated Mobility  

CHP  Combined Heat and Power 

CoS  Challenge of Significance 

DC/DI Decision makers (City leaders and strategic planners/Private investors) 

DER  Distributed Energy Resources 

DH  District Heating 

EBRD European Bank for Reconstruction and Development 

EC  Energy Community 

EEG  German Renewable Energy Sources Act 

EERA European Energy Research Alliance 

EIB  European Investment Bank 

EnWG  German Energy Industry Act 

EPBD  European Building Directive  

EPC Energy performance Contracting  

ER Enablers (Regulatory and policy making authorities) 

EU ETS  EU Emissions Trading System 

EV  Electric Vehicle  

FC  Fellow City 

GDPR  General Data Protection Regulation  

GDR  German Democratic State  

GIS  Geographic Information System 

ICE  Internal Combustion Engine 

ICT  Information and Comminication Technology 

IMW Management and Knowledge Economy 

IoT  Internet-of-Things 

IP Implementers (Project management and implementation teams) 

IT  Information Technology 

JCBP  Joint Cross-Border Procurement Process 
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JPI Joint Programming Initiative 

KPIs  Key Performance Indicators 

LHC  Lighthouse City  

MaaS Mobility as a Service 

ML  Machine Learning  

MR Multipliers (Researchers) 

NGO Non-Governmental Organisation 

NPO Non-Profit Organisation 

NZEB  Net-zero-energy Building  

OER  Onsite Energy Ratio  

P2P  Peer-to-Peer 

PCP Pre-Commercial Procurement  

PEB  Positive Energy Block 

PEB  Positive Energy Building  

PED  Positive Energy District 

PMC  Preliminary Market Consultation  

PPI Public procurement of innovation 

PPP Public Private Partnership 

PV  Photovoltaic 

QAT Quality Assessment Template 

RES  Renewable Energy Sources 

SCC1 Smart and Scalable Cities 

SCIS  Smart city Information System 

SET Strategic Energy Technology 

StromNZV  German Electricity Market Regulation  

StromStG  German Electricity Tax Act 

TUPA  The Future Workshop for Sustainable Development project 

UI  User Interface  

UX User experience 

VAWT  Vertical axis wind turbine 

VPP  Virtual Power Plant  
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Sustainable energy Positive & zero cARbon CommunitieS demonstrates and validates technically and 
socioeconomically 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. SPARCS facilitates 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). Seven cities will demonstrate 100+ actions 
turning buildings, blocks, and districts into energy prosumers. Impacts span economic growth, improved quality 
of life, and environmental benefits towards the EC policy framework for climate and energy, the SET plan and 
UN Sustainable Development goals. SPARCS co-creation brings together citizens, companies, research 
organizations, city planning and decision making entities, transforming cities to carbon-free inclusive 
communities. Lighthouse cities Espoo (FI) and Leipzig (DE) implement large demonstrations. Fellow cities 
Reykjavik (IS), Maia (PT), Lviv (UA), Kifissia (EL) and Kladno (CZ) prepare replication with hands-on feasibility 
studies. SPARCS identifies bankable actions to accelerate market uptake, pioneers innovative, exploitable 
governance and business models boosting the transformation processes, joint procurement procedures and 
citizen engaging mechanisms in an overarching city planning instrument toward the bold City Vision 2050. 
SPARCS engages 30 partners from 8 EU Member States (FI, DE, PT, CY, EL, BE, CZ, IT) and 2 non-EU countries 
(UA, IS), representing key stakeholders within the value chain of urban challenges and smart, sustainable cities 
bringing together three distinct but also overlapping knowledge areas: (i) City Energy Systems, (ii) ICT and 
Interoperability, (iii) Business Innovation and Market Knowledge. 
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POLICY RECOMMENDATIONS PATHWAYS OVERVIEW 

This Addendum to D1.5 and D6.7 represents a practical handbook for SPARCS 
partners and ambassadors who engage with policy-makers. 
From policy recommendation to reality there can be a long way. The SPARCS project 
brought together a unique set of partners who – throughout the five years of the project 
– gathered considerable experience with practically implementing green transition 
interventions. SPARCS experience was translated into 37 policy and regulatory 
recommendations on the city level, national level, or the EU level. SPARCS partners 
continuously collaborated on policy engagement through various networks and forums. 

 
Figure 20: Recommendations and pathways to impact  

For each of the 37 recommendations that were collected from D1.5 and D6.7, we 
outline a pathway defined by five-year ambition, key stakeholders for a given context, 
and a place where project partners engage with them.  
The five-year ambition represents the desired state-of-the-art in 5 years after 
SPARCS is concluded. The ambition was defined by SPARCS partners and can relate 
to single or multiple national contexts as well as to the whole EU.  
The stakeholders include all levels from local administration (in some cases, they are 
represented by SPARCS partners), through businesses, expert associations, research 
organizations, national policy entities (ministries, energy agencies, etc.) to international 
groupings such as the Covenant of Mayors, IEA Annexes and other initiatives. 
The places of engagement range from expert forums and publications to more direct 
forms of engagement, such as direct negotiations with policy bodies amounting to 
advocacy activities. 
For communication purposes, the policy recommendations are clustered into 8 
categories. 

1. Regulating innovation (4) 5. Finance/funding (3) 
2. RES made easy (5) 6. Green buildings (3) 
3. Energy sharing (12) 7. Clean mobility (2) 
4. Advisory & Support tools (5) 8. E-mobility (3) 
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Figure 21: SPARCS Policy Recommendations, A Quick Overview  
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1. REGULATING INNOVATION 

1.1. Define PED on the EU and national level (R2.2.2) 

 

 
In a snapshot: It will help to have the PED defined on the EU and national level. The 
definition should include the overall aim of the PED, the components of the energy 
balance (energy demand & supply, inclusion of e-mobility, etc.), and the physical and 
operational boundaries. These could include, e.g., the sectors and life-cycle phases to 
be included in the balance and the potential requirement for flexibility or environmental 
and economic viability (e.g., embodied emissions). A useful approach could also be to 
have basic PED concepts such as Level 1: Basic PED, Level 2: PED+, and Level 3: 
PED Advanced. This will support the municipality in moving forward in small steps 
rather than planning a very large project and facing too many obstacles. In addition, 
this will acknowledge the different layers of complexity. Since each city has a different 
starting point, one concept and one way to achieve PED could be discouraging. 

 
SET Plan Action Goal 3.2 
Stakeholders. 
COST Action PED-EU-NET. 
DG Energy. 
JPI Urban Europe. 
IEA EBC Annex 83. 
IEA Cities TCP Task “Climate 
Neutral Districts”. 

Publications by collaborative 
networks with SPARCS partners’ 
participation feed into an 
updated definition by JPI Urban 
Europe that is adopted by DG 
Energy to be taken up by national 
regulatory bodies.  
Similar strategies worked in the 
past with terms such as Zero 
Emission Buildings. 
Working on standard models for 
climate just district 
development.  

PED is a clearly defined term, 
sanctioned on the EU level. 
Realising PEDs or PED 
preconditions are starting to be 
standardized nationally thanks 
to clear requirements.  
 
 

 
  

City level Country level EU level 
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1.2. Introduce regulations and support mechanisms to allow faster transfer 
of new RES solutions to the market (R3.2.4) 

 

 
In a snapshot: Removing fossil fuels completely is theoretically easy from the 
technical perspective, but to provide the residents with a better, cost-friendly, and 
resilient alternative is much more difficult. SPARCS recommends introducing 
regulations and support mechanisms to allow faster transfer of new RES technologies 
and solutions to the market and support their competitiveness. 

 
Regulatory bodies (local and 
national level). 
Private energy 
companies/utilities. 
Bodies implementing the New 
Leipzig charter. 
Research organisations. 

The research organisations  will 
focus on the following tasks: 
Create focus groups between 
research/private energy 
companies to accelerate 
innovative products/services in 
the market; 
Disseminate at conferences 
aiming at policy-makers where 
the bottlenecks of the transfer 
are; 
Approach relevant ministries, 
engage with the Urban Agenda 
for the EU at their meetings, e.g. 
Urban Agenda Technical 
Preparatory Group (UATPG), EU 
bottom tier of urban agenda 
(below Urban Development 
Group, UDG, Directors-General 
on Urban Matters, DGUM). 

The decision-makers on 
national/EU level responsible 
for ecotech are aware and are 
tackling the barriers in the RES 
technology transfer that need to 
be addressed. 
 
 

 
  

City level Country level EU level 
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1.3. Set and align regulations for storage systems (R4.3.1) 

 

 
In a snapshot: As the regulations related to storage systems are largely missing, this 
is a good opportunity to align them around Europe, as far as possible, when formulating 
them. The goal is to keep regulators informed about the specific needs for the 
regulations regarding storage systems. 

 
State regulators and 
Standardization bodies. 
Expert associations (CZ: 
AKUBAT, etc.). 
Fire departments. 
 

Working groups focusing on 
storage associated with 
ministries and funding schemes. 
SPARCS partners contribute to 
the implementation of policy-
oriented projects focusing on 
storage. 

Regulations of storage are 
aligned across the EU while 
keeping storage technology 
open to new innovations (not to 
fix or prescribe by regulation 
any specific types of storage, 
thereby limiting future 
technologies). 

 
  

City level Country level EU level 
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1.4. Develop technical and security standards for the evaluation of supplier 
contracts (5.1.6a-CMM1b) 

 

 
In a snapshot:  Legal and regulatory framework for decentralized production, energy 
communities, and market organization pose considerable challenges, further 
exacerbated by the bureaucracy concerning licensing procedures and the technical 
illiteracy and unpreparedness of technical actors. Developing technical and security 
standards for evaluation of supplier contracts should contribute to simplify and optimize 
the procedures. The standards need to emphasise alignment with sustainability, data 
interoperability, and EU security guidelines 

 
Local and national authorities / 
Regulatory bodies . 

Reach out to national authorities 
and regulatory bodies, 
presenting the needs and 
benefits and relevant references 
of successful cases. Engage local 
authorities in the co-creation of 
guidelines of regulatory 
standards. Support the 
integration of standards in 
relevant national regulations 
(PT). 

Standards developed and 
implemented at the national 
level allow for the optimization 
of processes concerning the 
implementation of PED-related 
initiatives. This will contribute 
to accelerating urban and 
energy transformation. 

 
  

City level Country level EU level 
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2. RENEWABLES MADE EASY 

2.1. Develop a specific, clear and stable regulatory framework aimed at 
promoting RES in buildings in line with the EPBD recast (5.1.3b-KFS2a) 

 

 
In a snapshot: Develop a specific, clear, and stable regulatory framework aimed at 
promoting RES in buildings in line with the EPBD recast, which promotes solar energy 
in buildings and requires that buildings are designed to optimize their solar energy 
generation potential and simplify the permit-granting procedure for the installation of 
solar energy equipment. 
Lot assignment procedures by cities can be updated to speed up the RES uptake in 
general. 

 
Local administrations, urban 
planning departments. 

Develop an urban plan (or 
general city plan) with pre-
selected areas for RES system 
installation (GR). 
 

On both city and state levels, 
everyone has an opportunity to 
(easily) apply to install the RES 
system. 

Local administration and city 
leaders deciding about lot 
assignment. 
Investors in construction and 
energy. 
Technology companies. 
 

For cases where the city is the 
land owner (e.g., the Finnoo area 
of Espoo, FI), support the update 
of the lot assignment rules 
through direct interaction 
between experts and local 
administration. 
Technology companies (e.g., 
Siemens) take part in co-
defining common rules with 
public administration and 
standards for energy 
information sharing. 

Lot allocation (or construction 
permit approval respectively) 
process: land use 
agreements/construction 
permits (both private and public 
land) conform to ambitious 
energy criteria and goals (high 
efficiency, share of RES, smart 
grid readiness, etc.) as part of 
the lot allocation process. 
  

  

City level Country level EU level 
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2.2. Remove the license requirement to sell surplus energy to the grid 
(R3.2.1) 

 

 
In a snapshot: While energy efficient buildings are now part of the national strategy in 
Ukraine, to better resolve the energy instability and promote a more sustainable 
lifestyle, the removal of the license requirement to sell surplus energy to the grid would 
make installation and use of renewables much more attractive than it is now. Instead, 
the license requirement could be applied to larger installations that produce electricity 
above a certain limit. 

 
National RES regulator (UA). 
 

Engage at relevant city-
government policy fora. 

License requirement for small 
installations to sell surplus 
energy to the grid removed. 
 

National RES regulator (D). Use, test, and improve the new 
regulation GGV 
(Gemeinschaftliche 
Gebäudeversorgung; common 
provision of energy for 
buildings), and support adapting 
it further to the needs of RES 
installing building co-owners, by 
presenting adaptation needs in 
city fora and on conferences (D). 

Various ownership forms can 
easily regulate their assets and 
integrate potential surplus to 
the grid without endangering 
grid stability. 

 
  

City level Country level EU level 
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2.3. Local administrations should revise their procedure to assess the 
protected buildings (R3.3.1) 

 

 
In a snapshot: SPARCS recommends that state/local administration(s) revise their 
procedure to assess the protected buildings in a way that the process is more 
standardized. The procedure should clearly highlight the minimum requirements and 
conditions that need to be met (if any) and also allow a certain level of flexibility that 
will support the installation of renewables on the roofs. Bureaucratic procedures for 
awarding permits should also be improved and simplified.  

 
Monument (heritage) protection 
authorities (MPAs) on federal, 
state, and city levels (CZ: 
National Monument Protection 
Authority, Ministry of Culture, 
DE: Federal MPA). 
Local departments of monument 
protection. 
Working group for RES in 
monument-protected buildings 
(CZ). 
Research organizations. 

Research organizations, 
together with municipalities, 
consultancies, etc., help develop 
and implement 
methodologies/procedures 
together with local and national 
MPAs, through joint 
collaborative projects. 
Help establish sandbox 
areas/districts/blocks for tests 
and pilots, allowing for localized 
regulation flexibility. 
Specific tools, such as the 
Leipzig digital energy map, 
implement guidelines, connect 
to municipal heritage 
procedures, test functionality, 
and adapt mutually.  

Transparent, simple, and easily 
accessible procedures for 
approval of RES in monument-
protected areas.   
 

 
  

City level Country level EU level 
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2.4. Improve cooperation with the grid operators for RES connection (5.1.2a-
LPZ1a) 

 

 
In a snapshot: In Leipzig, technical partners installed various RE assets. In the 
experience of the technical partners and the municipality, achieving the physical 
connection to the grid was time-consuming. This was partly a result of under-
standardised processes on the side of the grid operator for connecting multiple assets 
from one entity. Another reason was the regulatory uncertainty for the grid operator in 
the case of complex installations, due to complexity and repeatedly changing laws. In 
this respect, the city considers the regulatory framework as adequate, providing 
stability to support standardizing procedures and implementing new cooperation 
models between actors in the electricity market. There is potential for improvement in 
terms of the response capacity of the grid operator and procedures which could be 
achieved by marking (connected) similar installations to speed up the processes.  

 
Local administration. 
Grid operators. 
 

Continuous contact between local 
administration and grid operators 
upholding the right to connect 
small-scale production, as long 
safety and technical requirements 
are met. These are required to be 
easily available from the local DSO 
(e.g. this is clearly regulated in FI). 
Early contact between project 
developers and grid operators in 
the case of complex installations 
such as microgrids and PEDs, with 
occasional support from local 
administration (D). 
Contact between local 
administration and grid operators 
if necessary to help solve 
upcoming challenges (D).  
Disseminating the current 
experiences at energy conferences 
and advocating for improvements 
(D).  

Grid connection is fast and easy, 
once the asset is built.  
Complex setups can easily be 
registered and connected.   

 
  

City level Country level EU level 
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2.5. Promote incentives for implementing renewable production on existing 
rooftops in public and private buildings (5.1.6a-CMM1c) 

 

 
In a snapshot:  The high financial burden for implementing RES solutions technically 
adjusted to consolidated urban areas poses a challenge for the implementation of a 
PED methodology with an Energy Community in Maia. To overcome this barrier, the 
City of Maia suggests the promotion of incentives, both at a national level and at a local 
level (e.g., fee and tax reduction, subsidized funding), which will make it easier both 
for local authorities and private owners to implement RES in their rooftops.  
Potential RES users need to be sufficiently informed, so it is advisable for larger 
municipalities to have a trusted advisory institution (see Section 4.1). This activity can 
help to remove some barriers, especially for users, e.g., PV with little experience. 

 
National authorities. 
Local authorities. 
Energy Agencies. 
Private companies. 
Citizens. 
 

The local administration should: 
Prepare a list of relevant 
incentives (through European 
level benchmarking); reach out 
to national and local decision-
makers; involve relevant 
stakeholders in incentives 
design; and facilitate the 
bureaucratic process for 
implementation of decentralized 
energy production both for 
private and public buildings 
(PT). 

Incentives are defined and 
accessible at national and local 
levels. 

 
  

City level Country level EU level 
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3. ENERGY SHARING 

3.1. Develop a specific, clear, and stable regulatory framework aimed at 
promoting Energy Communities, at local and regional levels (5.1.3a-KFS1a) 

 

 
In a snapshot: The new types of energy communities, such as the urban cooperatives 
(cooperative organizations, GR) or renewable energy communities (e.g. CZ) are based 
on open and voluntary participation and effective member control and have as their 
primary purpose provision of environmental, economic and social benefits at the 
community level for their members or the local areas in which they operate, rather than 
financial gain. 
As a result, existing energy-sharing projects, as well as newly designed ones, have to 
be re-designed according to the new legislative framework. It would be advisable for 
the relevant ministries to contribute to the implementation of the Energy Communities 
concept, e.g. through training courses and other information channels, so that cities 
and municipalities are sufficiently educated in this respect. 

 
Local administration. 
Small-scale energy producers 
(prosumers). 
Local utilities, grid operators. 
Land owners. 
National ministries, e.g. Ministry 
of Economic Affairs and 
Employment (GR), Ministry of 
Environment (CZ). 
 
 

Technology forums with access 
to ministries and EU level. 
Direct consultancy by the 
research organizations to 
relevant Ministries and agencies 
in the process of subsidizing 
new energy communities (CZ).  

The regulatory framework for 
energy communities is specific, 
clear, and stable. 
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3.2. Include the Energy Communities concept in the national energy 
efficiency targets and strategies (5.1.3a-KFS1b) 

 

 
In a snapshot: In order to contribute to mainstreaming the concept and procedures 
regarding Energy Communities, this concept should be integrated and aligned with the 
national energy efficiency targets and strategies (e.g. in National Energy and Climate 
Plans, Long-Term Renovation Strategies, etc.). 

 
Executive bodies, National 
ministries, e.g. Ministry of 
Economic Affairs and 
Employment (GR), Ministry of 
Industry and Trade (CZ). 
Research Organizations. 
 

Technology forums with access 
to ministries and EU level. 
Direct consultancy by the 
research organizations to 
relevant Ministries and agencies 
in the process of strategic 
energy planning.  

Energy Communities are 
embedded in national strategies, 
plans, and roadmaps. 
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3.3. Include initiatives such as the implementation of Energy Communities, in 
the long-term municipal and political goals of the Municipality (5.1.3a-KFS1c) 

 

 
In a snapshot: In order to contribute to mainstreaming the concept and procedures 
regarding Energy Communities, initiatives such as the ‘implementation of Energy 
Communities’ should be included in the long-term municipal and political goals of the 
Municipality, e.g., within the Strategic Plan of the Municipality, the Local Energy and 
Climate Action Plans, SECAPs, etc. 

 
Local administration. 
Research Organizations. 
Energy community associations. 
 

Action by municipalities 
themselves to integrate the 
energy communities concept 
(e.g., in Kifissia, GR) in its 
planning, clearly defining the 
city’s role.  
After considering the scope for 
energy communities in the 
current German context, upon 
positive evaluation: shaping 
projects and advocating for easy 
development of energy 
communities (e.g. specifically in 
Leipzig, D). 
Direct consultancy by the 
research organizations to 
municipalities and their local 
associations (e.g. local action 
groups in CZ). 

Energy communities are integral 
to municipal energy strategies. 
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3.4. Promote the integration of the energy community concept into sectoral 
planning (5.1.3a-KFS1d) 

 

 
In a snapshot: Municipal and regional elections (electoral cycle) often result in a pause 
of decision-making processes and a potential shifting of political priorities away from 
energy communities’ implementation. Collective commitment transversing election 
cycles is needed. Therefore, SPARCS recommends promoting the integration of the 
energy community concept into sectoral planning, the negotiation of sectoral 
commitments for the achievement of the main targets, and the dissemination to the 
key stakeholders and society in general, aligning it in a collective commitment to its 
implementation. 

 
Local administration. 
Public, citizens, SMEs. 
Research Organizations. 
 

Cities can facilitate discussions 
and collaborate with actors, 
remembering their role in 
energy communities and other 
energy sharing schemes. 
Research organizations support 
cities through consulting. 

Energy communities are 
overcoming electoral cycle as a 
collectively shared priority. 
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3.5. Standardise and simplify the procedures for the development of Energy 
Communities (5.1.3a-KFS1e) 

 

 
In a snapshot: In some countries, the procedure to establish an Energy Community 
includes several steps, and there are long and complicated licensing processes, which 
require specialized experience by the personnel. According to relevant experience, the 
procedures to structure an Energy Community and get the official license could last 
10-14 months and include different fields and governance levels. 

 
Regulatory and Executive 
bodies, National ministries, e.g. 
Ministry of Economic Affairs and 
Employment (GR), State 
Environmental Fund (CZ).  
Research Organizations. 
Local administrations. 
 

Research organizations support 
governmental agencies and 
cities through consulting. 

Energy communities are easy to 
establish according to 
standardized procedures. 
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3.6. Improve regulations in the central heating sector, also taking into 
consideration local characteristics (5.1.1a-ESP1b/c) 

 

 
In a snapshot: When compared to the electricity sector, the Finnish heating sector is 
much less regulated. The consumer can freely choose their preferred heating provider 
as they wish, and heat transfer between property borders is not regulated. Thus, there 
is also no national legislation on third-party access to district heating networks, and 
actors wishing to access or sell heat to the network will need to negotiate with the local 
operator (Juslin, Technical, Economic and Regulatory Barriers for PEDs, 2021).  
Other barriers, such as large initial investment needs, also affect the popularity of 
community heating solutions. 
In Germany, in the current requirement for developing climate neutral heating plans, 
actors providing (long distance) district heating often take a leading role. In areas that 
cannot be connected to (long distance) district heating, communities should be 
supported in developing community solutions including decentralized solutions and 
(short distance) district heating. 

 
Regulatory and Executive 
bodies, National ministries.  
Research Organizations. 
District Heating operators. 
Local administrations. 
 

Research organizations will 
support local potential for third 
party involvement and 
establishment of local 
sandboxes, through publishing 
and direct advisory to regulators 
and cities. 

Opportunities for third party 
access to district heating is 
systematically investigated in 
collaboration of research with 
regulators (country level) and 
local administration (city level). 
Technology neutrality in heating 
sector is maintained. 
Regulation leads to decrease of 
heat levels in district heating 
grid to accommodate increased 
value of integrating excess heat 
(e.g. Finland regulatory 
process). 

Local administrations (e.g. in 
Germany) 

Developing support mechanisms 
for areas that are not eligible for 
(long distance) district heating 
for the build-up of climate 
neutral heating.  

Support mechanisms developed, 
creating a balance between 
areas with (long distance) 
district heating and off (central) 
grid areas.  
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3.7. Alter national legislation to ease the operation of energy communities 
across property borders (5.1.1a-ESP1a) 

 

 
In a snapshot: The main policy barrier in Finland related to energy communities is the 
current electricity market regulation. In this sense, the current legislation allows 
electricity transfer within property borders, the same doesn’t happen for power 
transfers over property borders, which is prohibited, “with the exception of the direct 
line provision defined in the Internal Market for Electricity and Amending Directive. This 
direct line can only connect one specific production unit on one side of the border to 
one specific consumer on the other side. Therefore, this excludes microgrid 
infrastructures with 2-directional power flow” (Juslin, 2021). 

 
Regulatory and Executive 
bodies, National ministries.  
Research Organizations. 
 

Research organizations will 
support the local potential for 
third-party involvement in 
heating grids and the 
establishment of local 
sandboxes through publishing 
and direct advisory to regulators 
and cities. 

The power transfer across 
property borders is enabled for 
cases other than direct line (FI). 
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3.8. Limit the minimum number of energy community participants to 10 - 20 
initial members (R3.3.4) 

 

 
In a snapshot: According to a recent law in Greece, the minimum number of members 
required to set up a Renewable Energy Community is thirty. This number is too high 
and, in most cases, not applicable. This regulation also causes difficulties for citizens 
of remote areas to participate in such communities. SPARCS recommends reducing 
the minimum number of energy community participants as a citizen group usually starts 
from 10 - 20 initial members. 

 
Regulatory and Executive 
bodies, National ministries.  
Local administrations (e.g. 
Kifissia). 
 

Cities, together with local 
partners, will advocate for the 
easing of the condition with 
relevant regulators (GR). 

Energy Communities in Greece 
do not require more than 20 
initial members. For other 
countries of SPARCS, this 
number will likely be even less 
than 10 (e.g., CZ). 
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3.9. Adjust the regulations to allow more efficient and transparent 
calculation between different meters (5.1.2a-LPZ1c1) 

 

 
In a snapshot: The process of feeding electricity into the public grid from a microgrid 
with several decentralised energy generation plants proved difficult.  
In Germany, utility companies communicate with grid operators and other market 
participants through standardized files that precisely regulate the exchange of 
information; this is called market communication. These files describe processes such 
as a consumer switching suppliers and other market activities in the energy sector. 
For concepts like a district model/microgrid, it might be useful to create the possibility 
of transmitting submetering data to the grid operator outside the existing market 
communication framework. Participation in market communication is complex and 
requires great effort. Instead, data could be provided in a simpler, standardised file 
format, and it would be desirable for the grid operator to be able to process this data. 
In this way energy management tools, such as Cenero.one, could act as mediators, 
reducing both costs and effort.  
We propose that grid operators offer further simple standardised data formats outside 
market communication. 

 
Small-scale producers, micro-
grid operators, e.g. Cenero. 
Grid operators. 
Energy regulators. 
Federal Network Agency. 
Energy monitoring service 
companies, such as Cenero. 
 
 

Small-scale producers approach 
grid operators and try to 
establish a direct 
communication line to 
coordinate such matters. This 
likely falls under the jurisdiction 
of the Federal Network Agency. 
After approaching the grid 
operator, efforts should be made 
to jointly engage with the 
Federal Network Agency or the 
regulatory authority to discuss 
and coordinate the options (D). 

There are alternative data 
format options for small-scale 
producers who cannot 
participate in market 
communication. 
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3.10. Contribute to developing metering systems adjusted to 
PEDs/microgrids requirements by remunerating the grid operator (5.1.2a-
LPZ1c2) 

 

 
In a snapshot: Installation, metering, and accounting logics are called “metering 
concepts". In microgrids, individual solutions must be agreed upon. For definitive legal 
acceptability, extensive cabling and metering are needed. This risks the profitability of 
installations. Although the grid operators must accept the metering systems, 
developing complex metering systems or guidance on acceptable metering concepts 
is currently not part of the grid operator's portfolio. 
Coordinating and agreeing upon a suitable metering concept with the grid operator can 
be a lengthy process, up to a year and a half. Expecting a microgrid to conform to 
standard metering concepts may require additional infrastructure (e.g., individual 
transformers for each generation plant), and can make the installation financially 
unfeasible. Instead, grid operators should allow customized solutions for microgrids. 
As microgrids are always specific and do not fit into standard frameworks due to the 
integration of different generation units, grid operators should be open to individual 
solutions. This process needs to be accelerated. To not start from scratch with each 
interaction, dedicated contact persons would be beneficial.  
As each case is unique, this involves effort for the grid operator. Ultimately, the grid 
operator earns less network fees because microgrids are typically self-sufficient. The 
coordination requires time and internal resources. Hence, the grid operator should 
compensate the service for communication, coordination, and implementation. In turn, 
there should be dedicated contact persons with a certain priority. If microgrid operators 
compensate for the effort needed and appropriate service for implementing metering 
concepts is offered, this would reduce microgrid operators' own efforts and the costs 
associated therewith, and in sum, should speed up the decarbonization.  
Alternatively, adapted federal funding regulations could also improve the situation at 
grid operators, and allow faster microgrid integration. 

 
Small-scale producers, micro-
grid operators, e.g. Cenero. 
Grid operators. 
Energy regulators. 
 

Technology partners running 
microgrids will advocate for 
remunerating grid operators to 
increase their motivation for 
implementing appropriate 
metering concepts. 
City partners will advocate the 
issue in contact with grid 
operators.    

Robust metering concepts are 
introduced by grid operators to 
accommodate smooth 
interaction with numerous 
microgrids. 
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3.11. Improve regulations for tenant electricity models (“Mieterstrom”) 
(5.1.2a-LPZ1b) 

 

 
In a snapshot: Currently, tenant electricity models (“Mieterstrom”) are faced with 
technical and reglementary constraints that limit their profitability and attractiveness. 
Examples of these are the technical requirements concerning the cabling and metering 
needs for appropriate grid connection and also the physical limits currently defined for 
the model. Improvements in terms of, e.g., regulations concerning technical needs for 
cabling and metering or allowing all consumption within reach of 5km of a local energy 
source to be eligible to be fed by it should improve the profitability of this model. Few 
more examples of possible simplification: 
Commissioning and Technical Challenges: During commissioning, many technical 
details must be clarified due to unclear regulations. The low voltage directive applies 
below a certain threshold, while the medium voltage directive applies beyond it, 
requiring more complex measures. Calculation models vary: some aggregate 
generation capacities, others do not, and rules on storage inclusion differ. These 
inconsistencies complicate determining the technical requirements. 
Cable Routing and Historic Preservation: Monument preservation regulations 
sometimes require cabling to avoid the most direct path. In this case, the cabling had 
to go through the building and down the staircase to the control room in the basement, 
rather than taking a simpler and cheaper route along the façade, where it could have 
been neatly concealed to look like a rain gutter. 
Remote Controling of Generation Systems: The grid operator requires the ability to 
curtail photovoltaic systems and CHP plants over a certain generation capacity in the 
event that there is grid congestion. This is an extremely unlikely situation in an urban 
grid, as there is always more consumption than generation. The regulation that 
systems over 100 kW must have remote control capability should be modified to 
consider the local population density. 
Protection Technology: The requirements for protection technology are extremely 
unnecessarily high. One example is the Q(U) protection, which triggers under very 
specific conditions to disconnect the generation system from the grid. These conditions 
never occur in an urban area near a substation, making the measure unnecessarily 
complex and expensive. 

 
Mieterstrom participants. 
Grid operators. 
Energy regulators. 
Energy suppliers. 
Monument protection 
authorities. 

Mieterstrom concept owners 
will engage with energy 
regulators to achieve more 
nuanced regulations accounting 
for the cost-benefit of the 
concept. They will also advocate 
for urban use cases with 
differentiated requirements. 

Regulations support the cost-
efficient implementation of 
Mieterstrom with regard to the 
surrounding conditions. Grid 
application processes are 
simpler, faster, and more cost-
effective. 
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3.12. Support city-run microgrids and virtual power plants (5.1.4a-
KLD1a) 

 

 
In a snapshot: Cities are both major owners and investors in buildings‘ RES. As a 
natural leader and champion in energy sharing schemes (often clustered around the 
term community energy) local administrations should be encouraged to lead by 
example and implement energy sharing in municipal buildings first. This municipal (as 
opposed to community) solution means that no third parties are (yet) involved. For 
many cities, this is an important starting point before establishing a public-private 
community. Such a scheme deserves extra support both on regulatory and funding 
levels. 

 
Local administration. 
Executive bodies, 
national/regional energy 
agencies, e.g. State 
Environmental Fund (CZ). 
Research organizations. 
 

Research organizations support 
national funding agencies in 
defining standards and entry 
conditions for municipal (city-
run) sharing schemes, through 
direct advisory. 

There is systematic support for 
city-run energy-sharing 
schemes, i.e. locally based 
microgrids or virtual power 
plants. 
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4. ADVISORY & SUPPORT TOOLS 

4.1. Establish a help desk through which the public authority can give valid 
information and recommendations (R3.3.6) 

 

 
In a snapshot: SPARCS recommends establishing a help desk through which the 
ministry (or relevant public authority) could give valid information and 
recommendations. Citizens, municipalities or other legal entities could refer for 
information and clarifications of the needed procedures to establish energy 
communities and implementation of RES, thereby saving valuable time and resources. 

 
Local administration. 
Local/regional energy agencies. 
Citizens. 
SMEs. 
 

Local administrations will create 
one-stop shops (OSS) for 
citizens to help them with 
energy-related questions (e.g., 
installing PVs, etc.). 
 
 

Citizens and SMEs get 
meaningful support in energy-
related matters from local or 
regional help desks. This system 
can be inspired by the state-
owned Motiva agency activities 
in Finland. Mobile OSS is 
attached. 

Local administration. 

Federal administration. 

Energy consultation. 

Federal campaign offerings. 

Cities (e.g. Leipzig) will consider 
possible improvements of 
energy consulting in the 
framework of systematically 
developing districts for climate 
neutrality.  

Different options for offering 
energy consultancy have been 
tested for effectiveness in 
sparking emission savings. If 
effective, a scheme for rolling 
out the most effective one(s) is 
being developed.  
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4.2. Provide technical support for local administrations and facilitators via a 
combination of EU, national, and local groups of technical experts (5.1.3a-
KFS1g) 

 

 
In a snapshot: Cities‘ experience with the process of establishing energy communities 
showed that regarding specific procedural stages and aspects of the process, there 
was not enough knowledge or skills within the workforce necessary for efficient and 
effective implementation. 

 
Local administrations and their 
associations. 
Local/regional energy agencies. 
Citizens, SMEs. 
 

Local administrations advocate 
on cities’ fora (e.g., Energy Cities, 
NetZeroCities, Scalable Cities, 
Eurocities, Covenant of Mayors, 
etc.) for improved expert 
advisory support on energy 
communities (GR). 
 

There is a functioning expert 
support system for establishing 
energy communities on all 
levels.  
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4.3. Develop enabling tools such as a solar power map (R3.3.2) 

 

 
In a snapshot: Enabling tools such as a solar power map could support the decision-
making process to assess gains and avoid unnecessary delays. Such tools represent 
a sustainable database that combines information on the solar potential, and highlights 
monument-protected buildings.  

 
Local administrations. 
Private companies. 
Research organizations. 
 

Local administrations (e.g., 
Leipzig) will disseminate on 
various city and policy fora (e.g., 
Smart Cities Expos) the 
advantages of having solar 
potential mapped. 
The elements effectively 
supporting RES build-up of solar 
potential maps are identified 
and strengthened.  

A solar power/solar potential 
map is a standard city support 
tool. These tools are useful for 
the citizens. There are 
functioning partnerships 
between local administration, 
private partners, and research 
organizations, for developing 
these tools. 
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4.4. Promote guidelines for implementing PED solutions in existing and new 
city districts (R2.3.1-6) 

 

 
In a snapshot: Existing guidelines and learning materials summarize robust 
knowledge on PED implementation. To speed up the transition on the district level, 
these documents and tools need to be mainstreamed. Local and national executive 
bodies such as ministries and energy agencies can support the effort by officially 
approving/adopting existing PED guidance materials.  

 
Local administrations. 
Private companies. 
Research organizations. 
National executive bodies in the 
energy transition. 
 

Local administrations, research 
organizations, and private 
technical experts advocate on 
various city and policy fora (e.g., 
Smart Cities/Smart Energy 
Expos) for support to 
mainstreaming of existing PED 
guidelines (e.g., made by 
SPARCS, +cityxChange, PED-EU-
NET, etc.) on the city and 
national level. 
 

Guidelines for implementing 
PED solutions are widely used 
and officially adopted at 
municipal and state levels. 
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4.5. Promote a wide-scale program for raising environmental and digital 
literacy for sustainability (5.1.6a-CMM1a) 

 

 
In a snapshot: The energy literacy in Portuguese municipalities is still considered 
inadequate. There is considerable technical illiteracy and unpreparedness from both 
technical actors and end-users. 

 
Local and National authorities. 
Educational organizations. 
Citizens.  

Cities should be active in 
respective fora, reaching out to 
relevant National authorities 
and presenting the needs and 
benefits of launching such a 
program. Involve technical 
partners, schools, and NGOs, as 
well as academia, in 
participatory activities. Promote 
knowledge sharing between 
municipalities/relevant 
stakeholders concerning lessons 
learned from significant projects 
in the field (PT). 

Most municipalities are 
empowered and are able to 
provide advisory to interested 
citizens. Citizens, and students, 
in particular, are engaged in the 
program. 
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5. FINANCE/FUNDING 

5.1. Provide financial instruments to implement RES projects and energy 
communities (R3.3.5) 

 

 
In a snapshot: There is a need for funding programs especially to enable energy 
communities and support municipalities. SPARCS recommends providing financial 
instruments to implement RES projects and energy communities to be provided with 
easy-to-join financing programs with favorable terms.  

 
Funding Agencies (e.g. State 
Fund for Environment in CZ). 
Banks, financing institutions. 
Research and technical 
organizations. 
SMEs. 
 
 
 

The research organizations 
support national funding 
agencies and banks in defining 
standards and entry conditions 
for non-subsidy financial 
instruments through direct 
advisory. They build on the 
examples of existing studies like 
SPARCS or EXCESS Project 
focusing on energy-positive 
districts and buildings. 

Tax reductions/interest make-
up/equity and priority 
loans/bank guarantees and 
other financing instruments for 
RES projects are prioritized 
where relevant against direct 
subsidy. 
Financing instruments are 
specifically rewarding complex 
solutions over single technology 
ones. 
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5.2. Government incentives and in particular subsidies should be provided to 
offset installation costs (5.1.3a-KFS1f) 

 

 
In a snapshot: As regards the funding of the energy communities, significant concerns 
were manifested by the stakeholders involved because, in Kifissia’s case, the project 
is self-financed, i.e., funded by the Community members, as there are no available 
financial programs for the promotion of Energy Communities in Greece. In this sense, 
financial support can trigger voluntary actions that demonstrate the benefits of district-
level approaches and stimulate innovation in European business models. 

 
Funding Agencies (e.g. State 
Fund for Environment in CZ). 
Research and technical 
organizations. 
SMEs. 
 
 
 

Develop a comprehensive cost-
benefit analysis demonstrating 
the long-term benefits, as well as 
a robust business model that 
considers maximising and 
increasing self-consumption and 
sharing energy surplus from 
RES. 
The research organizations 
support national funding 
agencies in defining standards 
and entry conditions through 
direct advisory. They build on 
the examples of existing studies 
like SPARCS or EXCESS Project 
focusing on positive energy 
districts and buildings. 

Energy communities can easily 
get meaningful funding support 
from government funding 
agencies. 
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5.3. Reproduce the positive effects of the carbon taxes on RES uptake in 
countries that have introduced them already (R3.2.3) 

 

 
In a snapshot: The environmental impacts are largely still not reflected in the energy 
prices (OECD, 2019). To increase the motivation for switching from large, centralized 
fossil sources to decentralized clean sources of energy, taxes increasing the end price 
per unit of fossil fuel energy (“carbon taxes”) proved to be a powerful solution. These 
taxes work in addition to the EU Emissions Trading System (EU ETS), and they directly 
affect the price competitiveness of clean energy.  
SPARCS recommends watching closely the positive effects of the carbon taxes on 
RES uptake in countries that have introduced them already (e.g., Finland, Netherlands, 
and many more) and introducing the appropriate levels across all European countries. 
Indeed, in times of energy crisis (such as the one in 2022 to 2023), the tax buffer can 
provide a fiscal check to balance the spikes in market prices, safeguarding social 
stability (“soft landing” opportunity). EU ETS II will introduce CO2 tax already at the 
energy supplier level.  

 
European Commission. 
Research and technical 
organizations. 
Energy agencies (e.g. ADE 
Porto). 
 
 
 

SPARCS partners continue to 
pursue socio-economically 
aware projects that empower 
local production and sharing of 
energy. Through case studies, 
the research organizations show 
the effect of taxation on 
decarbonization efforts. 
 

EU ETS II is introduced and 
accepted across the EU member 
base with minimized negative 
socio-economic effects thanks to 
enhanced community-based RES 
production. 
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6. GREEN BUILDINGS 

6.1. Promote legal requirements for circular design or material reuse in 
building codes (5.1.7b-RVK2a) 

 

 
In a snapshot: The project has expanded to provide assistance in establishing green 
building guidelines for Iceland. Stakeholders, including the Green Building Council 
Iceland, have highlighted challenges such as the lack of experience and facilities for 
recycling or reusing old construction materials and the absence of laws governing the 
examination of recycled or sustainable materials' quality. Such guidelines can be 
crafted nationally or on the city level and translated into regulation through both legal 
and less formal tools. 

 
Local Administrations (e.g. 
Reykjavik), esp. procurement 
offices, technical and 
construction departments, city 
facilities departments. 
City-owned companies such as 
social housing. 
Construction companies, real 
estate development companies. 
Green building associations (e.g. 
Green Building Council Iceland). 
Research and Technology 
Organizations. 
 
 
 

Direct action in terms of 
adjusting local regulation on the 
city level. 
Lobbying of local 
administrations and research 
organizations together with 
green building associations 
through direct channels and 
policy-oriented dissemination 
events. 
Direct support by research 
organizations towards relevant 
local and national level 
organizations. 

All public buildings have a clear 
plan to be turned into energy-
efficient standards (e.g., all 
NZEB in Greece). 
Circular standards are widely 
incorporated into public tenders 
through standardized 
sustainability certification 
systems (e.g., SBToolCZ in the 
Czech Republic) or the required 
share of recycled materials (e.g., 
Maia).  
There is a universal 
methodology for LCA in 
buildings available. 
There are incentives for 
construction companies to have 
more sustainable materials. 
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6.2. Foster flexibility in urban planning, in order to facilitate the repurposing 
of existing building stock (5.1.7b-RVK2b) 

 

 
In a snapshot: Reykjavik, together with local stakeholders, has pointed out a set of 
barriers that hinder sustainable development in the construction sector. One of these 
concerns is the lack of flexibility in urban planning instruments and procedures, which 
hinders the repurposing of existing building stock. These constraints can result in the 
lack of attractivity for investments in refurbishing and repurposing urban areas and the 
lingering of obsolete buildings and functions. In this sense, fostering adjustments and 
upgrades in the city’s zoning definitions and urban/spatial plans is recommended. 
E.g., in city planning, certain parts of the city are designated as industrial zones. If there 
is a desire to repurpose old industrial buildings into service or apartment buildings, 
project owners (e.g., building owners and investors) must undergo a lengthy and 
arduous process to change the designation of this area in the city plan to carry out their 
intended activities. 

 
Local administration (e.g. 
Reykjavik Municipality). 
Building owners, investors, 
developers. 
Green Building Council Iceland. 

Reykjavik will participate in 
preparing a proposal identifying 
the necessary updates and 
adjustments in the city’s 
relevant zoning definitions and 
urban/spatial plans.  
Nordic Network for Circular 
Construction, which the Green 
Building Council Iceland is part 
of, is also navigating this barrier. 

All local plans and planning 
procedures are in line with the 
city’s green building and 
sustainable development goals. 
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6.3. Define digital information standards for generating, storing, and 
communicating product information (5.1.7b-RVK2c) 

 

 
In a snapshot: The SPARCS project has expanded to assist in establishing green 
building guidelines for Iceland. Stakeholders, including the Green Building Council 
Iceland, have highlighted challenges such as the lack of experience and facilities for 
recycling or reusing old construction materials and the absence of laws governing the 
examination of recycled or sustainable materials' quality. The information base 
standards for communicating product information are still missing. 

 
Local administration (e.g. 
Reykjavik Municipality). 
Building owners. 
Green Building Council Iceland. 

Reykjavik departments dealing 
with standardization work with 
NetZeroCities to gather the 
necessary inputs for local 
information standards. 
 

The first zero-emission building 
in Reykjavik was built based on a 
standardized approach. 
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7. CLEAN MOBILITY 

7.1. Adjust contractual requirements in line with the needs of the market 
(5.1.7a-RVK1a) 

 

 
In a snapshot: The two-year contract renewal cycle between the city and micro-
mobility service providers in Reykjavik poses challenges for service providers in 
devising long-term business plans, which is common in private investments. Adjusting 
the contractual requirements (e.g., extending the length of the contract renewal cycle 
from two-year to five) could create more favorable conditions for the service providers 
and a better service offer for the public. 

 
City leadership (ie. Mayor of 
Reykjavik). 
Local administration (ie. 
International Climate Projects 
Management). 
 

The climate projects 
management team discusses and 
works with the city leadership 
directly. 
 

The duration of contracts with 
micromobility licenses 
increased with micro-mobility 
providers. 
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7.2. Develop better coexisting conditions for bicycle paths, set adequate 
speed limits in defined areas, and devise parking solutions (5.1.7a-RVK1b) 

 

 
In a snapshot: The idea is to develop an integrated approach to promote a safer and 
more comfortable coexistence between the traditional means of transport and soft 
ones, including micro-mobility. For this, better conditions for bicycle paths should be 
implemented, the speed limit in defined areas should be reduced, and parking 
solutions for scooters should be devised, together with private developers and property 
owners. 

 
Local administration (ie. 
departments for the 
environment and planning, 
responsible for safety). 
Research and technology 
organizations. 

Local administration (e.g. in 
Reykjavik) aligns internally. 

Research and technology 
organizations support their local 
city partners in defining and 
including parameters (in 
planning and urban 
management) for parking 
allocation in public spaces and 
mobility hubs. 
 

The downtown area of 
Reykjavik (IS) has increased 
walkability and bankability, 
especially thanks to safe 
regulated car traffic.  
Available funding for soft 
mobility network. 
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8. E-MOBILITY 

8.1. Creation of norms for bidirectional cars, bidirectional charging stations, 
and for remuneration of battery usage for peak shaving (5.1.2b-LPZ2a) 

 

 
In a snapshot: The legal framework for bidirectional charging in Germany is still in its 
early stages. There are currently no clear accounting regulations for using EVs as 
mobile energy storage devices. This creates uncertainty among operators and 
consumers, which hinders the growth of the bidirectional charging market. The market 
currently does not yet offer interchangeably usable bidirectional cars and charging 
stations.  
As the potential flexibility gain is considerable due to the large number of batteries 
expected to be available, this option should be developed further.  

 
National regulatory bodies. 
Research institutions. 
Local administration (e.g. 
Leipzig). 
 
 

Research institutions and local 
administrations advocate for 
bidirectional charging 
regulation and testing at 
conferences and city fora (D). 

Sandbox tests have been carried 
out successfully. Remuneration 
schemes are available federally; 
the first version is being tested 
and adapted. 
A bidirectional charging option, 
including individual 
management settings, is 
standard for electric vehicles. 
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8.2. Create standards for compatibility between different bidirectional 
charging stations (5.1.2b-LPZ2b) 

 

 
In a snapshot: Missing compatibility standards between different bidirectional 
charging stations hamper faster uptake of the service. The market does not yet widely 
offer bidirectional cars, and test cars can only discharge at their stations.  

 
Research institutions. 
National regulatory bodies. 

Research institutions advocate 
for creating national regulatory 
standards for bidirectional 
charging, flexibility 
remuneration, and station setup 
(D).  

Charging management protocols 
for electric vehicles include the 
option for bidirectional, grid-
supportive charging. 
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8.3. Make “green” e-vehicle charging tariffs mandatory for charging 
providers (5.1.2b-LPZ2c) 

 

 
In a snapshot: Electric vehicles can charge fast and slow, and earlier or later. In some 
cases, the time for charging is very limited; but in many cases, there is a bigger time 
window available. Energy use and energy production have specific patterns, creating 
“surplus” and “need” times within electricity grids. Using the window in which charging 
can be flexible promises to help to include renewable electricity.  
Since end users have a contract with the E-Mobility Provider (EMP), but the 
procurement of charging electricity lies with the Charge Point Operator (CPO), 
customers cannot select (green) electricity at the charging station themselves. End 
users can only charge the electricity that the CPO procures. 
Developing procedures and standards for charging supporting the integration of large 
amounts of renewable energy (“green tariffs”) promises to leverage the flexibility 
potential of e-vehicle charging. 
Making it obligatory for charging station operators to offer them, and setting them as 
the default mode at charging stations would implement this potential. 

 
Research institutions.  
National regulatory bodies. 
Charging point operators. 

Research institutions develop 
operational mechanisms for 
flexible charging that support 
grid stability with high RES 
shares (“green tariffs”). They 
promote that Charge Point 
Operators must offer such 
tariffs. Once working well, these 
tariffs should be set as the 
default charging mode (D). 

E-vehicle drivers can choose 
green charging tariffs at 
charging stations. These tariffs 
support the integration of large 
amounts of renewable energy. 
Conditions are easy to 
understand. 
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LIST OF ABBREVIATIONS 

Abbreviations 
Municipality of Maia CMM 
Charge Point Operator CPO 
Czech Republic CZ 
Germany D 
Distribution System Operator DSO 
E-Mobility Provider EMP 
Energy Performance in Building Directive EPBD 
Espoo ESP 
European Union EU 
Finland FI 
Greece GR 
Iceland IS 
Kifissia KFS 
Kladno KLD 
Leipzig LPZ 
Positive Energy District(s) PED 
Photovoltaics PV 
Renewable Energy RE 
Renewable Energy Sources RES 
Reykjavik RVK 
Small and Medium Entreprise(s) SME 
Ukraine UA 
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