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About SPARCS

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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EXECUTIVE SUMMARY

The overarching goal of Work Package (WP) 5, the Replication work package, is the
replication and upscaling of solutions. These solutions are systematically and
methodologically designed to support Positive Energy Districts, also referred to as
PEDs, in the SPARCS Lighthouse Cities, Fellow Cities and for implementation beyond
the scope of the project in the future.

The key activities carried out in WP5, centres on the replication of successful
sustainable solutions developed in the LHCs to the FCs. These activities include the
application of the modified Morgenstadt Framework, City Labs, on-site assessments,
innovation workshops, and knowledge transfer process. These efforts aim to facilitate
the successful implementation of sustainable solutions in the FCs, thereby contributing
to the overall goals of the SPARCS project.

The replication strategy encompasses five integral process components:

1) City Lab Methodology: The process is divided into four different steps comprising
of preparation, data collection, onsite assessment and the results phase. The FHG
experts carryout each steps with the cities to identify the current status and areas of
improvement in the cities.

2) Project development: A guided step-by-step process for implementation has been
defined. This eight-step process was used to support cities, starting with the definition
and assessment of the solution and its functionalities, followed by feasibility analysis,
implementation planning, and securing funding. Finally, it prepares a call for tender,
along with planning for monitoring, evaluation, and reporting on the impacts.

3) Market consultation: It aimed to improve procurement by engaging with the market.
This digital tool enables cities to first connect with a growing European-wide network
of innovative suppliers and filter them based on the solutions they offer. Second, it
allows the creation of a market consultation invitation, detailing the project, challenges,
requirements, and any uncertainties. Finally, it facilitates the publication of the
invitation to relevant companies, which are notified and invited to participate.

4) Upscaling: A guided process to upscale pilot solutions in LHCs. Starting with the
adaptation of the Project Development task to the LHCs to upscale one of their
interventions, followed by the selection of one use case implemented during SPARCS
to be a lighthouse project and continue with the legacy of SPARCS. Finally, supporting
cities in all the process of upscaling (scoping, engagement, feasibility, financing).

5) Knowledge exchange and training: The Knowledge Exchange framework was built
on three pillars. It began with Packaged Solutions, where each solution was created
with structured information relevant for replication, based on interventions from the
LHC and complemented by additional research. Next is the Knowledge Exchange,
which involves identifying knowledge gaps in FCs through surveys, then designing
and planning knowledge exchange activities based on the survey results. Finally, the
Smart City Training component included the development of online surveys to identify
cities' knowledge gaps and needs.

The replication activities conducted in the LHCs, and FCs enabled cities to enhance
their energy sector performance and serve as exemplary models for others pursuing
energy transitions. Comprehensive packaged solutions that encompass technology,
processes, and implementation support offer significant benefits to other cities and
businesses in the energy sector. Additionally, workshops within the Innovation Labs
promote collaboration among stakeholders, researchers, local authorities, and
communities to create customised solutions.
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Information gained through the development and execution of the replication strategy
is of great importance for imminent progress in transforming cities. This summary
report aims to collect and combine all generated information, providing an overview of
all the activities completed within the scope of the replication WP.
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1. INTRODUCTION

The purpose of this report is to inform and share with the reader the relevant aspects
of the Replication Strategy applied within SPARCS, and to present an objective
overview of key activities undertaken. SPARCS focuses on developing and
implementing innovative measures and solutions to tackle the challenges of
urbanisation, including climate change, energy efficiency, and social inclusion. The
SPARCS initiative consists of two Lighthouse Cities (LHCs), Espoo and Leipzig, and
five Fellow Cities (FCs). The LHCs serve as models in a variety of areas, including
building energy efficiency, renewable energy utilisation, electric transportation, and
integrated infrastructure. Through a collaborative effort involving various stakeholders,
the project aims to promote knowledge exchange, capacity building, and replicability
of sustainable urban transformation initiatives. This report highlights the key activities
carried out in WP5. It centres on the successful replication of solutions, including:

1) building capacity in the cities to design and implement projects,
2) assessing and developing project roadmaps, guiding implementation in FCs,
3) upscaling and replicating what‘s successful in LHCs

These activities include the application of the modified Morgenstadt Framework “City
Labs”, on-site assessments, innovation workshops, and knowledge transfer process.
These efforts aim to facilitate the successful implementation of sustainable solutions
in the FCs, thereby contributing to the overall goals of the SPARCS project.

The Fellow City Replication Strategy task involves identifying innovative projects and
measures that are formulated during the on-site assessment, in consultation with the
relevant stakeholders, and developing a strategy for replicating them in other cities. In
addition, the knowledge transfer process undertaken during the SPARCS project
involved identifying the knowledge gaps and needs of the FCs through an online survey
and developing a scope for knowledge exchange and professional training. The
knowledge-transfer structure encompassed webinars, City Cafes, and City Forums,
which allowed for free discussion and knowledge exchange between the cities.

The SPARCS Replication Framework offers an outline for the development process of
the solutions to be replicated or upscaled by each of the cities, a framework carefully
elaborated to meet the different challenges that a replication process proposes. In
addition, different accompanying tools have been established, such as the Business
Model Canvas and the Market Consultation tool, which seek to contribute to the Project
Scoping and Market Consultation phases of the Project Development Process.

In addition to this, it is important to emphasise the SPARCS Knowledge Sharing
Framework, which offers to generate greater impact through three channels:

1) the Packaged solutions, aimed to create rich, expert-curated, neutral
information packages about the solutions the lighthouse cities are
implementing, which can support other cities to replicate these solutions under
their local circumstances,

2) Knowledge exchange

3) Smart City training, to better prepare the cities for knowledge transfer and
replication opportunities, an initial online survey was conducted at the beginning
of the project to identify the knowledge gaps and needs.

Overall, this report provides insights into the innovative and collaborative approach
adopted by the SPARCS project to create sustainable and liveable cities for the future.
It highlights the importance of stakeholder engagement and knowledge exchange in
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promoting sustainable development and offers valuable lessons for other similar
initiatives.

1.1 Purpose and target group

The replication activities encompassed within SPARCS involve the participation from
FCs, following examples set by the SPARCS LHCs. This work involved the tailoring of
replication activities according to the individual profiles of the FCs as well as actions
taken in response to external events. The purpose of this deliverable is to record all
aggregated strategic processes and cooperation implemented by Fraunhofer and
BABLE within the WP into an accessible report containing information to support future
urban transformation, specifically regarding replication and upscaling solutions.

The target group for this deliverable are researchers, local authorities and companies
interested in the development of PEDs and sustainable city strategies.

1.2 Contributions of partners

Fraunhofer leads the development of the content of this deliverable, with contribution
from BABLE. Content within the report includes input from SPARCS partners involved
in the replication and upscaling strategies.

1.3 Relations to other activities

This deliverable encompasses all the activities entailed within WP5; therefore, it is
related in general to all other activities within the SPARCS project. More specifically,
the replication process in FCs, which is part of WP5, is closely linked to WP3 and WP4,
which deal with the demo projects in LHCs, as well as to Subtask 1.1.2 of WP1, which
focuses on the development of Use Cases.

1.4 Overview

The objective of WP5 is the development and implementation of a replication strategy
for the purpose of systematically and methodologically replicating and upscaling
solutions concerning Positive Energy Districts (PEDs) in the LHCs, FCs and beyond.
This encompasses gathering insight and results from LHCs and assisting FCs with the
process of implementing the solutions in their own cities.

The replication process in SPARCS is structured in two major lines: a) the replication
process oriented for the FCs, which includes the Morgenstadt City Labs and the
detailed Project Development components, and b) the replication process designed for
the LHCs, mainly concerning the upscaling of solutions. The market consultation tool
is designed to be used by FCs and LHCs as well. Each of the steps will be described
in detailed form in the coming sections. The Figure 1 represents a graphical overview
of the entire process applied in the project.

The replication efforts are complemented with leveraging knowledge gained from the
LHCs and supporting FCs by allocating the necessary information at their disposal.
This transaction occurs through three channels: 1. Packaged solutions, 2. Knowledge
exchange, and 3. Smart City Training. The Figure 2 illustrates the general processes
encompassed by each.
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Replication Framework SPARCS
® Fellow cities ¥ Lighthouse cities

City Lab

o Adaptation of the m:ci methodology
to SPARCS (indicators & action
fields)

® Data collection and analysis
Elaboration of City Profiles:

Identification of opportunities and
challenges

® Co-creation sessions of project ideas
local experts

@ Selection of two projects per city
Innovation workshop for validating
andfurther develop selected project
ideas

Result: City Implementation
Plans in all Fellow Cities

/O
S8

Project Development

8-step process has been defined
and is used to support the cities:

@ Definition and assessment of

implementation planning and
securing of funding.

® Call for tender. planning the
monitoring. evaluation, and
reporting of the impacts.

Result: At least two projects
implemented in each of the Fellow

* Cities contributing to their Energy
and Mobility goals

City Forums, Webinars, Workshops, LHC demo site visits, Smart City Training

Figure 1. Replication process components within SPARCS

Market Consultation

Digital tool enabling cities to:

® Reach out to a growing European-
wide network of innovative
suppliers and to sort it by the
solutions they offer

® Create a Market Consultation
Invitation detailing the project,
challenges. requirements and
doubts

@ Publish invitation. Relevant
companies are notified and invited
to participate.

Result: Better procurement of
* innovative solutions with early-stage

engagement with suppliers

Upscaling

Guided process to upscale pilot
solutions in Lighthouse Cities

e Adaptation of the Project
Development task to the LHCs to
upscale one of their interventions.

Selection of pne use case
implemented during SPARCS to be
alighthouse project and continue
with the legacy of SPARCS.

Support cities in all the process of
upscaling (scoping. engagement,
feasibility. financing).

Result: At least one project per LHC
is upscaled during SPARCS
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Knowledge Exchange framework

@@.’-

Packaged
solutions

Information packages creation

@ Creation of each packaged solution
with structured information
relevant for replication based on
the interventions in the LHC and
complemented by additional
research.

@ Uploading the solutions on the
BABLE platform. They are linked to
the SPARCS Use Cases which serve
as references of the individual
implementation of the solution.

Result:
* Packaged neutral information packages
about energy and mobility solutions

Figure 2.

o6
A

Knowledge
exchange

Knowledge transfer process

# Identification of knowledge gaps of
FCs through surveys

& Designing and planning knowledge
exchange based on survey results

# Organisation of
workshops in
LHC and FCs to
allow for direct
technical
exchange

@ Design and
implementation
of webinars

Result:
* City Forums, Webinars, Workshops;

demo site demonstrations in LHCs

Sz ﬁ[

Smart City
Training

E_].

Certified Training

Elaboration of Online survey to identify
the knowledge gaps and needs for the
cities.

Design of modules. Each module (16 in
total) had a virtual class where a
presentation, combining theory and
practical cases, was given.Participants had

to complete group exercises and apply the
concepts to their realities, developing their
own capacity.

The training included online city visits
(Cologne, Vienna, Stockholm) in order to
share best practice knowledge in the field of
smart city and energy and enhance
cooperation across Europe.

Result:
* Each city was trained and certified in the
field of smart cities and urban energy

Knowledge Exchange and Training component
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2. REPLICATION PROCESS IN THE FELLOW CITIES

The replication process carried out in the FCs is based on the Morgenstadt assessment
framework and, more specifically, its City Lab Methodology for sustainable urban
development. Refer to D5.4, D5.5, D5.6, D5.7 and D5.8 for the City Lab Methodology
(SPARCS 2022, SPARCS 2022a, SPARCS 2022b, SPARCS 2023, SPARCS2022c).
This section describes in detail the two major components involved in the replication
process conducted in FCs within SPARCS.

2.1 The Morgenstadt City Lab Process

The Morgenstadt assessment framework, developed by Fraunhofer Research
Institutes and partners (Fraunhofer IAO, 2022; Padilla et al., 2016; Radecki, 2019),
focuses on sustainable urban development through the City Lab Methodology. The
model, established in 2011, has three levels of analysis: quantitative key performance
indicators, qualitative action fields, and impact factors. These tools help evaluate the
current sustainability performance of cities, identify data availability, and understand
specific urban challenges and opportunities. The analysis extends to city-specific
drivers and barriers influenced by unique characteristics, providing a tailored
sustainability roadmap for each city. The Figure 3 illustrates the Morgenstadt City Lab
Process.

Preparation

Constitution of the

city team and Data collection and

EEII 2 preliminary analysis On-site assessment On-site assessment
o Lt sy AnaIV.SIS of existing Innovation Lab with Innovation Lab with

Ll planning local stakeholders local stakeholders

Exchange with documents

partners

Preparation of the

Desktop research on-site assessment

and preliminary

analysis

Figure 3. City Lab Process (Fraunhofer IAO 2022)

2.1.1 Preparatory phase and the adaptation of the Morgenstadt Framework

The SPARCS project, focusing on energy and mobility impacts, uses a selection of
indicators and action fields from the Morgenstadt framework, initially containing more
than 100 indicators (Fatima et al., 2022). This selection process involved feedback
from SPARCS partners and further refinement before data collection in cities. The
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project also developed benchmarks and a scoring system for international city
comparison.

The assessment includes 62 indicators selected for the quantitative measurement of
the city's sustainability performance, particularly in energy but also covering mobility,
society, economy, ICT, and environment. 35 action fields are assessed qualitatively
through 118 yes/no questions, which assess how cities address sustainability, focusing
on key areas like renewable energy, intelligent traffic management, and building
refurbishment. Each action field can score up to 10 points. The assessment process is
outlined in Figure 4.

What is the sustainability How does the city
performance of the city? address sustainability?

.

Assessment of Indicators Assessment of Action Fields

Energy 8 IcT 2
Mobility 16 Govemance 10
Budget and Finance 5 Mobility g
Emmisions and Wasle 3 Energy =
Ecrzmr:ﬁﬂ:::dmf:avethe 'Id.ﬂ Eluiclmg Transfmation :
icT 2 Palitical dynamics 5
Innovation Leadership 3

Total 51 Total 35

L )
T

WHAT to do! [P HOW to design it!

Figure 4. City Lab Assessment Framework

2.1.2 Understanding phase: Elaboration of a city profile

The initial evaluation stage, or understanding phase, involved analysing strategic
documents and collecting data on the energy sector through online research and
desktop analysis. Fraunhofer's assessment team reviewed strategic papers and plans
from the five SPARCS FCs, resolving any information gaps through conference calls
with local teams. Alongside this, cities collected indicators and action fields for
assessment by research teams. Preparations for onsite assessments included
formulating research inquiries, identifying interview partners, and planning site visits.
This comprehensive collection and analysis of data aided in creating a sustainability
profile for each city, providing insights crucial for developing strategies in energy and
related fields, addressing challenges, and formulating project outlines and roadmaps.

2.1.3 Co-creation phase: Project ideas

The results obtained during the understanding phase were leveraged in the
subsequent co-creation phase, where the focus was on collaborating with local experts
and the FC’s team to develop innovative project ideas. This was done in the form of
an onsite assessment which due to the pandemic was done online. The process
included more than 10 expert co-creation interviews, led by a Fraunhofer researcher
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where the project ideas were jointly generated. The interviews were made sure to cover
all important aspects of the specific sectors and consider all key stakeholders
representing all relevant groups. The interviews were coordinated and arranged by the
city team under the Fraunhofer guidance. They were carried out using different tools
as digital maps, PowerPoint presentation and videos to virtually get to know the city
better. Each session aimed for the joint ideation of solutions for the problems previously
identified using the opportunities in the city.

Given that the co-creation efforts are part of the larger replication WP within the
SPARCS project, it is imperative to draw inspiration from successful projects
implemented in the LHCs. This approach ensured that the developed measures were
both contextually relevant and based on the internal best practices.

Through the co-creation sessions, stakeholders were able to draw their own expertise
and backgrounds to think proactively about how to address city challenges and
transform their cities. This allowed them to formulate solutions and specific situations
that were relevant to their local context. The creative sessions generated several
project ideas in each FC, as shown in the Appendices A-E. They were further
discussed and subjected to detailed analysis during the innovation workshop. This
enabled a rigorous evaluation of their feasibility and potential impact, thereby ensuring
that only the most promising ideas were selected for further development. The Figure
5 shows examples of drafted catalogue of project outlines from virtual onsite
assessment.

ICT solution 1: Reykjavik turns green app
Citizen participation app for encouraging sustainable behaviour

There is a lack of sustair
participate in environme!
increase awarenass ami
the initiative. Users can |
exchanged for services (
evenlts

Objectives:

Waste solution 2: Introduction of Pay-as-you-throw system

Introduction of a usage-pricing model for disposing of municipal solid
|waste

Energy solution 3: Pilot Smart Grid at University
Universities” Smart Grid project

Users are charged a rate b
local authority Bin bags are|
cumbersome items, batteri
that have a payment stickel

e Increase awarane:
* Reduce waste

e Support sustainabl
* Promote sustainat purchased or weighed at ¢
. composting, are offered to
.

e University Campus is an ideal location for implementing a Smar Grid project and gaining more
circular systems experience. Local energy production and consultation, regulated by smart building
management systems, could allow the city to gain experience with these systems and make more
asserted decisions regarding the distribution networks, the existing regulations, and tariff systems

Promote refund sy
Education
Objectives:

- Increase environmen|
. Promote saparation
* Reduce waste produ

Objectives:

Promote the use of EV

Reduce energy consumption

Promote solar energy

Develop adequate regulations for promoting the transition
Increase environmental awareness

Suggested |ocation
Campus at the Reykjavik University

Figure 5. Example of drafted catalogue of project outlines from virtual onsite
assessment

2.1.4 Design Phase

The catalogue of project ideas developed in each city was further evaluated with the
aim of prioritising some actions to be taken forward towards implementation within the
SPARCS activities. This was done using a project filtering tool designed for the project
as well as an innovation workshop. Refer to Implementation plans of FCs in D5.4, D5.5,
D5.6, D5.7 and D7.8 (SPARCS 2022, SPARCS2022a, SPARCS2022h, SPARCS
2023, SPARCS2022c).
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a) Project filtering

Fraunhofer developed a Project Filtering tool to help narrow down the project ideas
developed in previous stages and guide discussions about which projects to pursue in
the subsequent SPARCS tasks presented below. The city team conducted the project
filtering process and selected a reduced number of projects to be discussed during the
City Lab Innovation Workshop. The filtering process used the following seven criteria:

o Stakeholder engagement: measures citizen interest and acceptance of the
project based on interviews and expected implementation.

e Regulation constraints: considers modifications to regulations required for
implementation.

« Funding potential: assesses potential for public or private funding.

« Political support: evaluates political interest and backing for the project.

o City Strategy alignment: measures the project's alignment with the city's
established goals and agenda.

e Quick win: considers the ease of project implementation.

o Potential to be a lighthouse project: evaluates the project's potential to become
a typical lighthouse project as known in H2020 proposals.

The local SPARCS team undertook the filtering and involved local key experts in the
process for assessing each project idea regarding the seven criteria presented above.
An example Table 1 from the city of Maia showcases the relative rankings of the
projects, based on these critical analysis parameters. The ultimate selection of two
promising project ideas is accomplished through cogent deliberations during the
innovation workshop, taking into account both the quantitative and qualitative analysis
outcomes.

Table 1: Example use of the project ranking tool (Maia)

Improve the competitiveness of the Public
M.4 | Transport System High Medium High High High Low High

IC.1  |Urban Data Platform for Maia Medium Low High High High Low High

Rehabilitation of municipal buildings and

ion of RES-e High WMedium High Medium High Medium High

W.6 |Environmental Zone in Maia Medium Medium High High High Low High

Mobility hubs in Maia that offer and connect

High High Medi High High L High
alternative modes of transport g g edium ig! ig! ow igl

Pilot Smart Grid at city district, considering an

High High High Medi High Medi High
energy community "2 '8! igl edium ig! edium gl

IC.2  |City Digital Transformation Medium High High High High Low High
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The Figure 6 depicts the projects that are selected after filtering for subsequent detailed

work during the innovation workshop and final implementation within the SPARCS
initiative, for each respective FC.
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Kifissia

Bike sharing
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Management
Mobility Hubs &
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Smart Regulation
Smart Metering
Public facilities
Urban Data
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Applications
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efficiency and RES
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Spatial Energy Plan
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metering and data sharing
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consumption monitoring in
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of the Public
Transport System
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City Digital
Transformation
Smart Waste Heat
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Mobility Hub
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Green Blocks
Reykjavik turns green
app / smart transport
app

Showecase for energy
efficiency

Reykjavik
Environmental Zones
Pilot Smart Grid
Project at Mobility Hub
Park and Ride stations
Autonomous Shuttles
Car-pooling program

Figure 6. Selected project outlines for further development during the innovation workshop

b) Innovation workshops

The primary objective of these workshops was to present, validate, deliberate, and
enhance the existing concepts for innovative projects and measures that were
formulated during the onsite assessment, in consultation with the relevant
stakeholders. (FHG et al., 2022).

From all the projects evaluated, selected few were chosen to be the focus in the
Innovation Workshop. These were categorised into five principal areas, namely:
Sustainable Mobility, Citizen Engagement, Energy Transition, Information and
Communications Technologies, and Environment and Circular Economy, which
represented pivotal themes within the domain of sustainable development.

The workshop was organised in a collaborative effort between the Fraunhofer team
and the local city team, accompanied by the city municipalities.

The City Lab Innovation Workshop was arranged according to a structured co-creation
process, which involved the formation of working groups focused on the selected
project ideas. Each group was facilitated by either a city representative or a Fraunhofer
researcher and utilised various interaction techniques and methodologies. The
discussions were designed to facilitate stakeholder interaction, whereby every member
was given an opportunity to contribute their unique expertise and background. The key
points of the workshop are presented below.

e Welcome & Introduction: the SPARCS project; Strategic objectives of the
SPARCS project in FCs.

e Methodology & onsite assessment facts, results: City Lab co-creative
methodology and main results of the onsite assessment held in the FCs.

e Workshop methodology: In groups discuss, verify, and improve the selected
ideas for innovation projects. First concepts and approaches for integrating
public and private stakeholders from the city, and possible financing
opportunities identified.
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e Presentation of the results and open discussion in plenum: Identifying
synergies. Possible ways of collaboration between projects.

e Conclusions and next steps.

Subsequent to the Innovation Workshop, the local team made a deliberate choice to
narrow down the selection to only two projects, as outlined in the SPARCS agreement
(refer to Figure 7), to advance towards the implementation phase (Task 5.4), as
detailed in the subsequent sections. The criteria for project selection were based on
several factors, including the level of complexity of the project components, their cross-
sectional nature, and alignment with the central themes of the SPARCS initiative.

3, sParcs = e
/

* Renewables (PVs) PED
on public buildings Spatial Energy Methodology Smart City
* E-mobility Plan (BIPV Sensors
public/private and Data-driven Demonstrator Bike sharing
Green Housing charging Sustainable City Hall) Energy
Mobility Hub * Positive Energy Mobility Plan City Data community
District Sletisté Transformation

Figure 7. Selected projects within the scope of SPARCS

Finally, each working group presented their findings to all participants, thereby
fostering a collaborative exchange of experiences and encouraging a close and
constructive dialogue among all parties involved. Such an approach not only enhanced
the overall quality of the workshop outcomes, but also served as a means of promoting
knowledge transfer and cross-fertilisation of ideas. This inclusive and participatory
method encourages inclusivity and engages stakeholders in the decision-making
process and is widely recognised as a sound practice in contemporary sustainable
development initiatives.

During the design phase, the information gathered from the previous stages, including
the results of the interviews were consolidated. This resulted in the development of a
finalised implementation plan containing specific project proposals based on the
interventions implemented in the LHCs as part of the SPARCS project. The
implementation plans focus on measuring the sustainability performance of the cities,
including their strengths and weaknesses in regard to carbon transformation. The
implementation plans are adapted by each of the FCs to fit their unique profiles. The
Figure 8 shows a snapshot of the virtual innovation workshop in Maia.
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Figure 8. Snapshot from Innovation Workshop: Maia (SPARCS, 2022)

2.2 Project Development

To develop a project with concrete objectives, it is necessary to have a solid
foundation. This is where a framework comes in. A framework provides an outline and
structure so that the project team can focus on achieving its objectives. With a
framework in place, cities can work more efficiently and effectively to make their project
succeed.

The framework developed for the SPARCS project development provides a
comprehensive process that can be followed by all cities both within and outside the
Horizon 2020 SCC projects, with a desire to set and deliver on sustainability goals
through the development of innovative urban projects. Although the process is
seemingly linear, some steps are iterative and may have to be revisited multiple times
to ensure that the right goals are set and communicated effectively for their successful
delivery. For the SPARCS project, some steps may be skipped depending on the city’s
status and its position in the process.

Following all the inputs and further research done, 9 phases have been conceptualised
in the project development process, ranging from solutions roadmap to upscaling.
Each phase is broken down into steps, with the goal, tasks, outputs, and best practices
for each step outlined. The Cities4Zero strategy from the SmartEnCity project provides
a comprehensive list of tools that can be used in each stage of the project
development. (SmartEnCity, 2017)

In a bid to further develop the existing framework, a virtual workshop was conducted
with representatives from the SPARCS LHCs and FCs to get their perspective on what
the project development process of public projects looked like to them based on their
experience. For the workshop, Mural, an online workspace for visual collaboration, was
utilised (Figure 9).


https://smartencity.eu/media/del.2.8..pdf
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Figure 9: Virtual workshop with SPARCS LHCs and FCs using MURAL

The overall aim of the workshop was to get a start-to-finish flow of the project
development process for urban projects from a city perspective and to know which
steps are usually the most time-consuming ones and where external support is
required. Details of this assessment can be found in Table 2. Following the analysis of
the results from the workshop, the framework was modified to reflect the insights
gained.

Table 2: Insights from the Create Process Workshop

Create Processs Workshop Challenges
City Context Time Consuming External Support
Solution Selection Identification of supporting factors and
barriers
Stakeholders mapping/ engagement Stakeholders mapping/ engagement
LHCs Identification of financing/funding | Assessingco-created solutions concerning
opportunities local context
Financial analysis Finalise scope with co-creation of solutions
Solution Selection Cost Assessment
Stakeholders engagement Joint Procurement
FCs Issuing financing proposals Preliminarytechnologyassessment
Signing contracts Business Models identification

For the cities, the first step before commencing with the project development process
was creating a local working group including municipal employees and external
experts. The creation of this collaborative task force with a mix of expertise was
fundamental to ensure good results throughout the entire process and enables the
effective management of all aspects related to the project. Next step was to develop a
communication and dissemination plan. A comprehensive list of the various channels
and media that can be utilised throughout the lifetime of the project was provided
(citizen engagement strategies for project development).

This structured process was used to guide all five FCs through scoping of up to two
projects from the Implementation plans developed in T5.3, consulting relevant
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stakeholders, a detailed planning, and securing investments. The process was based
on the learnings from other projects, methods and tools available. The Figure 10 shows
the structured project development process in the FCs.

§ Up to step 6 needs to

Project Development Process - 8 Phases | i arSEARes

(Work done with Project Market Detailed Detailed Securing Funding  Procurement/ Meonitoring &
Fraunhofer - City Scoping Consultation Assessment Planning Budget Implementation Evaluation
Lab)

Figure 10: Structured Project Development Process to Guide all five FCs

Each city team and the BABLE Team met on a regular basis to check on progress,
challenges, and ways to address them.

All the experience, learning and work carried out by the FCs following the Project
Development Process is reflected in the deliverables D5.9, D5.10, D5.11, D5.12 and
D5.13 respectively for Maia, Reykjavik, Kladno, Lviv and Kifissia (SPARCS, 2024a;
SPARCS, 2024b, SPARCS, 2024c, SPARCS, 2024d, SPARCS, 2024e).

Business Models for cities

With the aim of ensuring the enduring success and financial health of their projects
while also accounting for extended societal benefits, the cities have been supported in
defining the right business models for their projects.

For this purpose, a Business Model Canvas was developed, having taken into
consideration three sources: the Social Business Model Canvas, and the Canvases from
the MAtchUP and the MOVE2CCAM projects. These references were chosen because
they each provide a unique evaluation framework and have a significant impact from a
social and city perspective.

A meticulous selection was made to identify the segments that hold the utmost
significance and necessity for the work within SPARCS. The canvas is shown in the
Figure 11.


https://socialbusinessmodelcanvas.swarthmore.edu/
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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Figure 11: SPARCS Business Model Canvas (BABLE, 2023)

The SPARCS Business Model Canvas was developed during spring 2023 and it was
tested with the partners in a 3-hour in-person 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; and for Fellow
Cities, the Use Cases were their two projects to implement.

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 were 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.

Further details on this exercise with the Business Model Canvases are explained in
WP3 leading by Espoo City as part of the deliverable for task T3.7, in WP4 leading by
Leipzig City as part of the deliverable for task T4.7, and in deliverable D6.7
“Recommendations on cross-cutting issues” (SPARCS, 2024).

2.3 Market Consultation

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)
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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 encountered several challenges
during its implementation:

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 the standard technical requirements are highly complex tasks

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 representatives about
the smart city solutions they intend to procure and then automatically alerts suppliers in such
fields about this intention. It allows cities to reach suppliers/service providers from markets
they might not have explored. The BABLE Market Consultation tool was developed and
released in the BABLE platform at no cost for all cities. The tool was piloted by FC of
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 in the market
consultation.

Some recommendations to get the most out of this tool are:

1. If a 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. It helps cities think about how they can improve their tendering
process through the Preliminary Market Consultation.

To gain more insights about the tool, including its main features and other insights,
refer to the deliverables D5.16 “Market consultation feature publicly available on
BABLE” and D5.17 “Public Market Consultation Results”.


https://www.bable-smartcities.eu/our-tools/market-consultation.html
https://www.bable-smartcities.eu/spot/posts/post/bipv-market-consultation.html
https://www.bable-smartcities.eu/spot/posts/post/bipv-market-consultation.html
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3. PROJECT UPSCALING

The aim of this task is to support the upscaling of a solution within the LHCs and identify
the opportunities for replication. This task supported the definition of a project which
could become a lighthouse project for Espoo and Leipzig, during SPARCS and
beyond. The task complements the actions taken in T3.9 and T4.7 and supports the
replication project by taking one project concept idea until the phase where investment
will be secured.

The process follows a similar structure to the one identified in T5.4 and reflected in the
Project Development Toolkit while acknowledging aspects related to the scale of the
project and upscaling characteristics. The adaptation of the actions is also following a
consultation process with LHCs from past projects to learn from their experiences.

This process emphasises the Preliminary Assessment which includes 3 sub-sections:
Project definition, Assessment of potential for upscaling and finally the Assessment of
Business Models and Financial Analysis; with the objective of covering the strategy
which will determine the type of scaling up, further dissemination and advocacy
strategies, organisational processes, costs and resources optimisation as well as
monitoring and evaluation of the steps taken. The project upscaling process defined is
shown in the Figure 12.

Up to step 3 needs to
happen under the
timeline of SPARCS

Project Upscaling Process

04.2023 11.2023 03.2024

© ¢ ©eo0o0o0
» o —

Action Plan  Securing funding  Procurement/ Monitoring &
Development budget implementation Evaluation

Project o Preliminary assessment —————*
selection
T of Assessment of
Project Assessment of gy ginass Models

Definition pimsr‘;;‘nfm and Financial
P 9 Analysis

Figure 12: Project Upscaling Process for the Lighthouse Cities

Monthly discussions were held with each of the LHCs to identify projects suitable for
the upscaling process, which align with the cities’ agenda and current programs,
SPARCS objectives, as well as the present funding landscape. Moreover, discussions
on potential project partners have taken place.

Each LHC had a different starting point in identifying the project to be scaled up. As a
result, specific workshops were developed to address the distinct needs of each city.
After several meetings and workshops, the projects to be scaled up was identified, and
the next steps outlined in the "Project Upscaling Process" to be followed.

Further details on this process and its results are explained in the deliverables D5.14
and D5.15.



Y, SPARCS
PAGE 26 OF 46 <

Ultimately, this activity explored how to best support the LHCs in designing and
executing a large-scale project, which builds on the learnings and experiences from
SPARCS, and boosts its application and impacts. In the same vein, the team explored
transversal challenges that arise from going from pilot to large-scale application, such
as securing the right funding or financing, limitations on city hall's mandates, and
cooperation within the public organisation and with other key stakeholders.
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4. KNOWLEDGE EXCHANGE AND TRAINING

Knowledge exchange between LHCs and FCs focuses on sharing lessons learnt from
the ongoing efforts of LHCs to develop sustainable and positive energy communities.
Various knowledge transfer programmes were organised, specifically tailored to the
interests of FCs, inviting their representatives to share their knowledge and
experience. The main objective of this knowledge exchange was to create a platform
for direct discussions between LHCs and FCs, focusing on issues such as challenges,
strengths, lessons learnt, and advice derived from project participation. Structured
around the thematic interests of the FCs, it facilitated direct interactions and provided
insights into the technical demonstrations conducted in Espoo and Leipzig. By
involving representatives and partners who are intimately familiar with these
demonstrations, participants gained valuable perspectives. The overall goal of the
programme went beyond individual project insights and aimed to explore how cities
were organising services within the Smart City framework.

4.1 Packaged Solutions

The packaged solutions aim to create rich, expert-curated, neutral information
packages about the solutions the lighthouse cities were implementing, which can
support other cities to replicate these solutions under their local circumstances.

The content and structure of the Solutions aimed to break down the complexity of the
technical systems (Products) offered by the market and aggregate information from
individual applications (Use Cases). In collaboration with a European community of
experts, BABLE structured the packaged solutions for smart cities in a way that they
were modular, configurable, standardised, and neutral.

The Solutions were structured as follows:

e Description: main definition of what the general system can do and the goals
to be achieved by using it in an urban context.

e Problems to be solved: the challenges and issues the specific solutions can
support in tackling.

e Functions: mandatory (what the minimum requirements of the system to

provide the basic functionalities are) and optional (what other additional options

are that could be adapted to the local needs) configurations of the system.

Variants: identification of the different options that exist as part of that solution.

Benefits: how can the solution improve the city or some aspects/areas of it.

City context: local factors enabling or limiting the success of such a solution.

Supporting factors: aspects, characteristics, methods promoting the uptake of

the solution.

e Government initiatives: Policies supporting the implementation of such
solutions (EU-level, national level, or local level).

e Stakeholder mapping: the main actors involved in the implementation,
provision, and maintenance of the product/service, and their interactions.

e Market potential: market size, development in the past years, and customers.

e Cost structure: resources needed to design, implement, and maintain the
system, and fixed and variable costs.

e Operating models: reference on who owns the system, who operates it, and
who may provide the funding for it.
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e Legal regulation: list of relevant regulations governing the application of the
solution at the EU or national level.

e Data and standards: relevant references to existing open standards, data
models relevant for the solution.

This information is relevant for cities because it helps them understand what they can
get from the market and what benefits the solution may create to make more informed
decisions. While also supports them at the procurement stage providing key
information that should be included in the tender documents like the description of the
system, variants, and desired functionalities.

The solutions prove to be useful for product/service providers as well since their offers
can be connected to the relevant solution supporting them in their communication to
the public sector. The products of companies are linked to solutions and Use Cases
within the SPARCS project.

As part of this task, the following Solutions have been researched and made available
online based on the planned implementations by the cities of Leipzig and Espoo. Each
of them includes a link to the specific webpage where they are publicised.

Energy Solutions

=

Energy Storage Systems
Enerqgy Efficient Retrofitting of Buildings
Smart Microgrids
Building Energy Management Systems
Local Energy Systems
Municipal Energy Saving Systems
Peer to peer energy trading
Virtual power plant
District Heating and Cooling System
. Smart Home System

©CoNTOhwWN

=
o

ICT

11. Digital Twin
12. Urban Air Quality Platform
13. Urban Data Platform

Mobility Solutions

14. Bi-directional Electric Vehicle Charging
15. Public Charging System for EVs

16. Bike Sharing System

17. Smart Parking System

18. Electric Bus System

19. Vehicle Sharing System

20. Mobility Hubs

4.2 Knowledge transfer process

Replication and scaling up of solutions involve the transfer of knowledge to others, and
the approach can be tailored to meet the specific needs of stakeholders. In SPARCS,
the replication efforts were adopted from LHCs to FCs. The knowledge transfer
process comprised two key steps: first identification of the knowledge gaps of FCs, and
second, designing and planning the process of knowledge exchange methods. This
facilitated a direct exchange of ideas between the LHCs and FCs. The knowledge


https://www.bable-smartcities.eu/explore/solutions/solution/energy-storage-systems.html
https://www.bable-smartcities.eu/explore/solutions/solution/energy-storage-systems.html
https://www.bable-smartcities.eu/explore/solutions/solution/energy-efficient-retrofitting-of-buildings.html
https://www.bable-smartcities.eu/explore/solutions/solution/energy-efficient-retrofitting-of-buildings.html
https://www.bable-smartcities.eu/explore/solutions/solution/smart-microgrids.html
https://www.bable-smartcities.eu/explore/solutions/solution/smart-microgrids.html
https://www.bable-smartcities.eu/explore/solutions/solution/building-energy-management-system.html
https://www.bable-smartcities.eu/explore/solutions/solution/building-energy-management-system.html
https://www.bable-smartcities.eu/explore/solutions/solution/local-energy-system.html
https://www.bable-smartcities.eu/explore/solutions/solution/local-energy-system.html
https://www.bable-smartcities.eu/explore/solutions/solution/municipal-energy-saving-systems.html
https://www.bable-smartcities.eu/explore/solutions/solution/peer-to-peer-energy-trading.html
https://www.bable-smartcities.eu/explore/solutions/solution/peer-to-peer-energy-trading.html
https://www.bable-smartcities.eu/explore/solutions/solution/virtual-power-plant.html
https://www.bable-smartcities.eu/explore/solutions/solution/virtual-power-plant.html
https://www.bable-smartcities.eu/explore/solutions/solution/district-heating-cooling-systems.html
https://www.bable-smartcities.eu/explore/solutions/solution/district-heating-cooling-systems.html
https://www.bable-smartcities.eu/explore/solutions/solution/smart-home-system.html
https://www.bable-smartcities.eu/explore/solutions/solution/smart-home-system.html
https://www.bable-smartcities.eu/explore/solutions/solution/digital-twin.html
https://www.bable-smartcities.eu/explore/solutions/solution/digital-twin.html
https://www.bable-smartcities.eu/explore/solutions/solution/urban-air-quality-platform.html
https://www.bable-smartcities.eu/explore/solutions/solution/urban-data-platform.html
https://www.bable-smartcities.eu/explore/solutions/solution/urban-data-platform.html
https://www.bable-smartcities.eu/explore/solutions/solution/bi-directional-electric-vehicle-charging.html
https://www.bable-smartcities.eu/explore/solutions/solution/bi-directional-electric-vehicle-charging.html
https://www.bable-smartcities.eu/explore/solutions/solution/public-charging-system-for-electric-vehicles.html
https://www.bable-smartcities.eu/explore/solutions/solution/public-charging-system-for-electric-vehicles.html
https://www.bable-smartcities.eu/explore/solutions/solution/solution/bike-sharing-system.html
https://www.bable-smartcities.eu/explore/solutions/solution/solution/bike-sharing-system.html
https://www.bable-smartcities.eu/explore/solutions/solution/solution/bike-sharing-system.html
https://www.bable-smartcities.eu/explore/solutions/solution/smart-parking.html
https://www.bable-smartcities.eu/explore/solutions/solution/smart-parking.html
https://www.bable-smartcities.eu/explore/solutions/solution/electric-bus-system.html
https://www.bable-smartcities.eu/explore/solutions/solution/electric-bus-system.html
https://www.bable-smartcities.eu/explore/solutions/solution/vehicle-sharing-system.html
https://www.bable-smartcities.eu/explore/solutions/solution/vehicle-sharing-system.html
https://www.bable-smartcities.eu/explore/solutions/solution/mobility-hubs.html
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exchange process was implemented in FCs through City Forums, webinars,
workshops, and demo site demonstrations.

4.2.1 ldentification of knowledge gaps and needs

The replication of solutions in cities requires a clear understanding of their
development levels. The initial step in preparing the FCs for replication involved
identifying knowledge gaps and needs(FHG et al.,, 2022). An online survey was
selected for this purpose, inviting FC representatives from relevant departments—
public engagement, governance, data, ICT, mobility, energy production, demand, and
distribution—to participate. The survey primarily focused on the interventions of the
LHCs while also addressing key areas such as data governance, smart city
management, innovation, systems integration, and business models and finance.

Additionally, LHC representatives were invited to participate voluntarily, which was
deemed crucial for the successful implementation of the SPARCS initiative. The survey
results were analysed in collaboration with the FCs to outline the scope for knowledge
exchange and professional training.

4.2.2 Planning and execution of knowledge exchange

To plan and execute the knowledge exchange effectively, an evaluation of the survey
was necessary. Based on the analysis, a knowledge-transfer structure was
established, including webinars, City Cafes, and City Forums, facilitating open
discussions and knowledge sharing among cities. The City Cafe was a monthly half-
hour discussion round where cities could address current challenges and seek input
and lessons learnt. In contrast, the City Forum was a more structured gathering where
cities, alongside the consortium, shared experiences on specific topics. These events
were intended to take place in one of the LHCs or FCs, aligning with on-site activities.

Initially, the City Forums were planned as in-person events, but due to the pandemic,
some were conducted online. Topics were gathered from the surveys, refined, and
meticulously planned. Coordination was managed by Fraunhofer with support from
consortium partners. The involvement of LHC technical partners was crucial, as they
provided knowledge and expertise to assist the FCs in their implementations,
contributing significantly to the success of this initiative.

The Table 3 presents an overview of the knowledge exchange carried out during the
project within the replication WP in SPARCS:

Table 3. Workshops and webinars organised and conducted for the purpose of
knowledge exchange.

Project Type of
Month Exchange

Description Topics Discussed

Leipzig-Kladno Exchange

- Leipzig's framework conditions —
from a shrinking to a growing
city/climate + energy topics

- Kladno framework conditions:
transformation, economics,
ambitions

- District Heating Strategy and
SPARCS activities by Leipziger
Stadtwerke

This workshop took place
in Leipzig as a City Forum
with the aim of allowing for
an exchange between
Leipzig and Kladno.

Workshop

M7 (onsite)
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Project

Month Exchange

Type of

Description

ﬁ, SPARCS
-

Topics Discussed

- Citizen engagement in energy
transition - Introduction to WP1 —
City Vision
. . Citizen Engagement
Th|§ webinar .t0°k place - eGovernment & Public
online as a City Forum )
. ) o Budgeting
with the aim of initiating S o
. . . " - Participation Platforms &
M9 Webinar |discussions on citizen . :
Service Design
engagement, as one of the s
. e - Participation Processes
key topics within the .
roiect - Glossary of Concepts- Quality
project. Assessment
How to design a positive
City Forum Workshop was | energy district
organised for the 2020 - Building a common definition
M13 Workshop | SPARCS Consortium - Integrated Resource Planning &
(online) | meeting to provide insight | Optimisation (IRPopt)
into the PED development |- Use Cases (ULEI): Designing
journey within LHCs. PEDs, Decarbonising district
heating
SPARCS Replication Strategy
This webinar took place - City Lab replication met_hod:
. . Towards an Implementation plan
online as a City Forum o . .
. : . L - Reykjavik & Maia Experiences
M16 Webinar |with the aim of initiating )
. . - Interoperable Solutions, Smart
and introducing the . - .
o city Training & Project
replication process.
Development
- Workshops & Webinar outlook
Services for Businesses and
. : the Business Ecosystem within
This webinar took place .
. , the Smart City Realm
online as a City Forum . ) .
. . - - Business Espoo: Helping
with the aim of obtaining companies thrive
M22 | Webinar |in-depth understanding P o
. - A deep dive into the Smart
and exchanging of o
experiences regarding Otaniem .
business ecosystems - Smart City Challenge
y ' - Urban Transformation and
Carbon Neutrality by 2050
Discussion on Sustainable
This webinar took place CH:ch)[)nSmltments and e-Mobility
online as a City Forum . .
. . - Towards a sustainable city
with the aim of g :
. i . through joint commitment
M26 Webinar |showcasing of strategies . )
i 2 - Developing sustainable e-
concerning sustainability . i
- - . mobility hubs in Espoo
and e-Mobility utilised in o .
LHCs - Le|p2|gMOVE - Crgqtlng a
' public & shared mobility network
for Leipzig
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Project
Month

Type of
Exchange

Description

i, SPARCS
e

Topics Discussed

This workshop took place
onllne as a City Forum PED Replication in FCs: A
with the city ) .
: . Roundtable Discussion
representatives presenting | Challenaes. Strenaths
M29 Webinar |their knowledge and 1eng d : fg ’
experiences that are Learnings, A_ vice from FCs.
. : - SPARCS wish list from FCs and
gained through their
SRS , LHCs.
participation in the project
so far.
Urban Data Platform:
This webinar took place Experlen.ces. from the.PrOJect
; . Cities Leipzig and Maia
online as a City Forum .
. . - - City Data Platform and eV
. with the aim of obtaining e
M32 Webinar |. . ) Infrastructure in Cities
insight from Maia and
O : .. |- Urban Data Platform
Leipzig's experiences with :
Urban Data Platform - Experiences, use-cases,
' challenges. Digital Twins, 3D
models, advice from FCs.
The workshops took place |Leipzig onsite visit
in Leipzig as part of LHC |- Transformation of a city’s
onsite visits and demo energy and heating system,;
Workshops | showcasing for FCs, - Virtual Energy Districts;
M36 Leipzig |further enhancing the - Engaging citizens in energy
(onsite) |distribution of knowledge, |transformation;
internal participation and |- Urban Data Platform & Digital
interaction between Twins: Use Cases from Leipzig
partners. municipality
The workshops took place . .
: Espoo onsite visit
in Espoo as part of LHC
NSO - DH demand response, market
onsite visits and demo redictions
Workshops | showcasing for FCs, predict
. - Building X - Al enabled
M37 Espoo |further enhancing the .
. T applications
(onsite) | distribution of knowledge,
) S - EV chargers
internal participation and :
: . - Sustainable development
interaction between "
- Citizen engagement
partners.
. Roundtable discussion
: This workshop took place .
Combined |. .. . . between technical partners and
in Kifissia in during the
Workshop ) . FCs
2022 Consortium meeting. ; .
(WP3, The workshoos focused - Virtual Energy Districts
M38 WP4, P - Virtual and Physical Energy
! on enhanced exchange L
WP5) in . Districts
between technical :
KFS - Integrative Energy Systems
; partners and the FC "
(onsite) - Mobility
teams. o
- Citizen Engagement
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I::/rlgjnetﬁt EleZnog;e Description Topics Discussed
KONE lessons learnt from
This webinar took place business model co-design in
online as a City Forum mobility context
with the aim of gaining - Co-creation process example
M38 Webinar |insight of key learnings and SPARCS playbook
from KONE's experience |- Lessons learnt from platform
in modelling business business co-design work
models. - Do-it-Yourself Business Model
Co-Design
Key Learnings: Engaging
Different Actors
This webinar took place - Dos and Don’ts in co-creation
M43 Webinar online in April 2023 and citizen engagement
together with LHCs, FHG |- SPARCS project’s engagement
and SPI. actions
- co-creation model and citizen
engagement platform
Business Model Canvas
This workshop took place |Development by Intervention
at the fourth Consortium Lead from the LHCs and the
Combined meeting at Reykjavik in FCs- SPARCS Business Model
M45 Workshop June 2023. The workshop |Canvas
aimed to develop viable - Business model development on
business models using selected projects
Business Model Canvas. |- Feedback on thematic table
- Planning tool
This workshop took place | RePlication and L
at the fifth SPARCS |mpllementat|on of replication
Consortium meeting at projects
. Leipzig in December 2023. | - replication in the cpntext of
SV%Tkkgﬂgd The workshop had a panel SPARCS and the_cny
P | discussion with ECs and |- Poster presentation by FCs on
MS1 | (WPSand o .\ oiie Cities (City of replication and upscaling
Séi::g)le Prague, City of Pula, City | Strategies L
of Gelsenkirchen, City of | Replication plans _of cities
Munich and City of - Role of SPARCS in FCs future
Grevena) and a poster
session on replication.
This workshop took place Resqlt dpcumentation of the
from the 20™ to the 21st of Replication Strategy
March 2024 at the -'smentlflc pupllcatlon ona
Extended Advisory Board Ilteratpre review on _repl_lcatlon
M54 | Workshop Meeting in Maia, Portugal. |- publication on replication
The workshop a'imed at ' recor_n_mendanons for
discussing possible practlyoners from SPARCS
experiences
structures and contents for
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Project Type of
Month Exchange

Description Topics Discussed

two result publication
formats of the WP.

The City Forum at data
week Leipzig was co-
organised with the H2020-
project ASCEND. Several
M55 | Workshop |solution presentations as
well as open exchange
and discussion formats
fostered networking and
knowledge exchange.

View on replication from two
EU-projects, exchange on
challenges and good practices
-Tangible challenges

-Intangible challenges

-Good practices

Discussion: Latest Findings
from international Projects on
PEDs

Showcase Workshop on the idea
City Forum at URBIS behind SPARCS and the various
conference in Brno projects realised in the LHCs and
FCs.

- Presentation of individual
measures

- good practices

Cities in the Spotlight
-Discussion with LHCs and FCs
representatives on experience
from SPARCS and city future
plans

-Share of experience on
challenges with citizen
engagement

M57 | Workshop

Panel Discussion at the
M60 | Workshop | SPARCS Final event,
Espoo

4.3 Certified Professional Smart City Training

Each city sent up to four staff members to join a comprehensive smart city professional
training and become a “Certified Smart City Manager with a Profile on Urban
Energy”. The course had a length of approx. 6 months and comprised distance
learning modules as well as three best-practice visits. The conveyed contents and
methods went beyond the insights and expertise gained within SPARCS and included
best-practice knowledge in the field of smart city developments with a focus on energy
projects on the European scale. As a blended learning format, it enhanced the
cooperation between city and company employees and provided a platform for
international and interdisciplinary exchange. An exploitation plan made sure that
training and certificates developed via SPARCS can be offered as standard training to
city and business representatives on a large scale after successful delivery of the first
certifications.
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The development of the training program is described below:

To better prepare the cities for knowledge transfer and replication opportunities, an
initial online survey was conducted at the beginning of the project to identify the
knowledge gaps and needs. The survey included questions related to contents for the
training that would be most beneficial for the cities; areas of interest for knowledge
transfer; interventions of the LHCs; and systemic areas of data governance, smart city
management, innovation, systems integration, business models, and finance that
needed to be tackled.

The questionnaires were completed by city representatives. Based on the responses
from the city representatives, 16 modules were developed for the training. They
include:

Smart City as an Urban Development Approach

Financing a Smart City & Procurement

Smart City Policies

Stakeholders in the Urban Environment

Open Systems

Data and Privacy

Living Labs & co-creation

Digital Planning

Introduction to Positive Energy Districts

10. Energy Regulations

11. Sustainable Energy & Climate Action Plans (SECAPS)

12. Generation and Storage

13. Energy efficient buildings

14. Smart and flexible grids

15. Cross-sectoral integration of Energy and Mobility

16. The Future of Urban Energy

©CoNoO~wWNE

Figure 13 shows the distribution of Modules in Smart City and Urban Energy
Competencies. The training kicked-off on the 16" of October 2020 and lasted until the
ot of April 2021. It was conducted over Microsoft Teams, with one module given per
week and each module lasting for 2—3 hours. The contents of the modules were
developed through a collaboration between BABLE, Fraunhofer FOKUS, Fraunhofer
ISE, and VTT. In addition to the trainings, three best practice visits to the City of
Stockholm, Cologne, and Vienna were also organised, however due to COVID, the city
visits were converted to online events. Figure 13 shows the distribution of Modules in
Smart City and Urban Energy Competencies.
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Modules

L]

E oooo [~y
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Smart City competences: Urban Energy competences:
Smart City as an Urban Development Introduction to Positive Energy Districts
Approach

Energy regulations

Financing a Smart City & Procurement Sustainable Energy Action Plans

Smart City Policies Generation and Storage

Stakeholders in the Urban Environment Energy efficient buildings

Open Systems Smart and flexible grids

Data and Privacy Cross-sectoral integration of energy and
Living Labs & co-creation mobility

Digital Planning The future of Urban Energy

Figure 13: Distribution of Modules in Smart City and Urban Energy Competencies

To gain more insights about the Certified Professional Smart City Training, including
its timeline and collaborators, main modules, Tests & Certifications and other insights,
refer to the deliverable D5.3 “Smart City Manager Certificates (Profile Urban Energy)”
(SPARCS, 2021).



Y, SPARCS
PAGE 36 OF 46 <

5. CONCLUSIONS

The Replication Summary report offers a comprehensive overview of the replication
strategies employed by the FCs within the SPARCS project. Drawing inspiration from
the Morgenstadt Framework, the SPARCS replication framework is tailored to the
specific requirements of individual cities. This framework facilitates knowledge
exchange between FCs and LHCs, allowing FCs to glean insights from the
implementation of innovative positive energy projects and navigate challenges faced
during replication. The report further outlines diverse project upscaling approaches,
encompassing market consultation and upscaling processes within the LHCs.
Knowledge transfer tools such as City Forums, webinars, workshops, and site visits
were utilised by FCs, with Packaged Solutions for cities playing a pivotal role in
identifying potential projects and addressing associated challenges.

5.1 Summary of achievements

Within the SPARCS project deliverables of the replication activities, considerable effort
was made to progress towards the realisation of replicating and upscaling solutions for
positive energy districts within the LHCs and FCs. Through the active participation and
collaboration of key stakeholders and partners, several important processes were
undertaken, and successful outcomes were achieved (Fatima et al., 2022; SPARCS
2024a; SPARCS 2024b; SPARCS 2024c; SPARCS 2024d; SPARCS 2024e).

In order to facilitate strategic replication, the indicators and action fields encompassed
by the Morgenstadt Framework was adapted to the SPARCS project, alongside with
the updating of corresponding benchmarks. Each stage of the City Labs was
conducted in the FCs for in-depth analysis and assessment of their sustainability
performances, consequently producing individual sustainability city profiles,
emphasising the drivers, barriers, and opportunities in the cities.

In total, five City Labs took place within the scope of the project, in each of the FCs:
Maia, Kladno, Reykjavik, Kifissia and Lviv. The local FC teams, together with the
project partners developed project outlines within the analysed system elements, and
future points of action. The City Lab process identified several potential solutions per
city, resulting in 10-30 project outlines in each FC. The outlined projects were further
filtered and evaluated in detail through expert interviews, virtual site visits and
innovation workshops. The filtering process leading to the selection of only two projects
per city was required to perform the project development activities as defined within
the SPARCS project agreement. The research and study results were compiled and
were presented in the Implementation Plans of the FCs, serving as a guide and
roadmap to implement the developed solutions to tackle key focus areas of the cities
for carbon transformation.

The facilitation of mature replication projects in the FCs was assisted and enhanced
through knowledge exchange within the project cities. Fraunhofer organised nine
workshops and eight webinars throughout the SPARCS project duration for knowledge
exchange and replication strategies.

The framework developed by BABLE for the SPARCS Project Development Process
provided a comprehensive process that was followed by the FCs and LHCs in their
replication and upscaling process, showing their desire to set and deliver on
sustainability goals through the development of innovative urban projects. Although
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this was a seemingly linear process, some steps were iterative and were revisited
multiple times to ensure that the right goals were set and communicated effectively for
their successful delivery.

This framework has been instrumental in aiding cities to take concrete steps towards
the development of their projects. It has also helped cities to identify instances where
it may be necessary to refine and reformulate certain actions before proceeding further.
Moreover, the individualised support provided by a BABLE team member has enabled
a more customised approach to address the specific needs of each city. This has
allowed the BABLE team to offer additional tools to help cities tackle any challenges
encountered during the course of their projects.

The various tools, such as the Market Consultation and Business Model Canvas, acted
as facilitators in identifying potential opportunities and better ways for the cities to
approach their projects. It is essential to note that the feedback and input provided by
the cities for each of these tools were of enormous value because they contributed to
the improvement of these tools and to the impact they are able to achieve.

5.2 Impacts

The City Lab process led to a very successful co-creation of project ideas in each FC.
Two of them continued to be developed in the work with BABLE and were implemented
within the project execution time. This successful replication allowed the cities to gain
expertise in specific areas and become more confident for further replications.

Furthermore, the rest of the project ideas generated during the city labs are currently
being pursued to some extent, creating even more impact in the cities.

The knowledge exchange gives the consortium the opportunity to get deep insights
into technical topics, connect with other experts, and create synergies and progress in
their own city plans.

5.3 Other conclusions and lessons learnt

During the implementation of the replication strategy, there were common challenges
in implementing sustainable development strategies and plans in the FCs. There were
difficulties in collecting accurate and up-to-date data, engaging different stakeholders,
identifying and overcoming bureaucratic constraints, securing funding for projects, and
surmounting unexpected world crises such as energy crisis, war, the pandemic. In
addition, there was consensus over the board regarding the importance of knowledge
sharing and collaboration with other cities and partners to learn from their experiences
and identify solutions. Despite these challenges, the cities were committed to achieving
their goals and working towards a more sustainable future. They were persistent,
resilient, and adaptable, recognising the need to continuously update their plans and
strategies to reflect changing circumstances and new developments.

Learning from the experiences of others is crucial for increasing the chances of
success in any activity. Not only does it allow to build on existing knowledge, such as
frameworks and methodologies, but it also helps to understand what has worked well
in the past to achieve a certain end goal, in this case, replication. For most cities, their
participation in the SPARCS project was an inspiring and worthwhile experience
because of these points:
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For many FCs, this Lighthouse Project was their first experience within a
European project, which allowed them to draw inspiration from the
previous experiences of other cities with more experience, not only
referring to the technical part but also to the part concerning the
commitment and desire to deliver a project that improves the lives of their
citizens.

Although different tools and actions were available to carry out the
replication, cities mention that these challenges prevailed until the end of
the project: (1) Stakeholder engagement is the most prevalent challenge
throughout the project; divided into two main sub-challenges, on one
hand, Enhanced collaboration capacity, dependence on others partners
to be able to continue with the development of the project, and on the
other hand, Interdepartmental Communication, there is a notable
communication gap between the departments of the municipalities; and
(2) Obtaining financing, the funding sources are not always available,
moreover, in many cases, quick results are expected, which adds more
pressure when time is short.

The different spaces for exchanging experiences and information gained throughout
the project in person for each city and technical partners were highly valued. They
allow for greater synergy and collaboration.
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6. ACRONYMS AND TERMS

FC Fellow City

FHG Fraunhofer Gesellschaft

JCBP Joint Cross-Border Procurement Process
LHC Lighthouse City

PEDs Positive Energy Districts

SPARCS Sustainable energy Positive & zero cARbon CommunitieS
WP Work Package
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8. APPENDICES

8.1 Appendix A

13, sPARCS
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Project name Sector Project name ke ctor

P1 Creating a Renewable Energy task force (Governance E4P 16 Energy refurbishment of private houses -demo

lock Energy
b
| [P2 Intersectoral Department for Innovation iGovernance r
P17 Creation of PV power plant-virtual net metering |[Energy
[8 3 Intersectoral communication iGovernance
wE P18 Energy refurbishment in municipal buildings Energy
P4 Bike sharing system Mobility
- P19 Local (small) hydroelectric power generator Energy
P5 Mobility Hub Mobility
P20 City wide flora and fauna monitoring system CT
6 Electric Buses Mobility
P21 Exchange program for data governance and oT
7 City wide bike route Mobility latform
8 Smart parking system Mobility P22 Cameras/sensors for traffic control and ot
nvironmental data
9 Kifissia Super Blocks Mobility
P23 Wat ti t CT
10 Kifissia Green Corridors Mobility ater consumption managemen
P24 Fire control / civil protection management CT
11 Kifissia Park and Rides Mobility

P25 Expert training in waste management and circular

12 Energy efficiency awareness campaign Citizen conom Circular economy
L ¥y palg [Engagement y
13 Municipal program to promate energy Citizen P26 Waste to energy plant Circular economy
efurbishment [Engagement
— P27 Composting project Circular economy
. ICitizen
14 Info kiosks . . . .
[Engagement P28 Used cooking oil recycling program Circular economy
15 Energy community [Energy P29 Electrification of waste management fleet Circular economy

Figure la: Project outlines for Kifissia (Image source: SPARCS, 2023a)
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8.2 Appendix B

DADR B
g - -
¢ L) ° 0 ® 2
» D . -
Project name [Sector Project name [Sector
P1 Public retrofit Energy P16 Urban Platform Digital services
P2 Clean energy from photovoltaic system incl. business model [Energy P17 Smart Metering [Digital services
P18 Intelligent energy management IDigital services
P3 Heating system Energy 19 Smart strategic planning |Good governance
P4 Public lightning Energy 20 Learning and knowledge based organization IGood governance
P5 Energy use from the waste treatment [Energy
21 Innovation and energy (city) Hub IGood governance
P6 Mine water usage for heat supply and storage [Energy
P7 Public clean mability Mability 22 Participation model IGood governance
- — — — 23 Smart regulation IGood governance
P8 Supporting the clean individual mobility Mobility 24 Financlal strategy lGood governance
P9 Promotion of the e-Mobili Mobili iti
¥ i 25 Positive Energy District: Research and Analysis EE;E.:: nergy
P10 Parking management Mobility
P11 Mobility Hubs Mobility 26 Positive Energy District: area [, Sletisté g;s;:_.:: Snerey
P12 Cycling Hubs and “super blocks” in the city Mobility 27 Positive Energy District: area Il (g, brownfield) g;nss‘;;l:re energy
P13 Public space - more green in city Mobility i
28 PED: virtual power plant/energy community :ia:‘;:l:re energy
P14 Digital Infrastructure Digital services
29 Waste heat from winter stadium [Energy
P15 Invipg - smart platform Digital services 30 Energy production from sewage sludge [Energy

Figure 2b: Project outlines for Kladno (Image source: SPARCS, 2023b)
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8.3 Appendix C

Project ideas for Lviv
|

z Project Outlin_és

Project name Sector
P1 City council Responsibility mapping Governance

\P2 Strategic Urban Development Board Governance

P3 S-train system like knowledge exchange (Inner-city Railway Passenger
ransport)
P4 Feasibility studies for PT line extensions Mobility

Mobility

P5 Park and Ride catchment parking in suburbs - Mobility hubs Mobility

P6 Improvement of Public transport hubs Mobility
P7 Subsidization of micro-mobility service extensions Mobility

P8 Educational program & Transition program around mobility card system |Citizen Engagement

P9 Education and Communication Team Citizen Engagement
P10 Networking Experiences with Reykjavik Citizen Engagement

P11 Sustainable energy buildings (central building infrastructure) Energy

P12 Modernize public street lighting Energy
P13 Smart meters
P14 Department consultation

-
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8.4 Appendix D

Project name i |Sector
P1 Policies to guarantee public domain data Governance i ic Li Energy
Energy
P21 Energy cooperatives replication Energy

iP? Support Municipalities in providing incentives Governance

P3 Energy Communities Governance
P4 Bike Sharing System Pilot Mobility

P22 Smart metering in Social Housing Energy

P5 Creation of more pedestrian zones Mobility 3 Development of modeling tool for decision making Energy

P6 School Carpooling Mobility B8P 24 Urban Data Platform for Maia ICT
jiP7 Improve the Competitiveness of the Public Transport System [Mobility P25 Open Data Platform for Maia ICT
P8 Mobility Hubs in Maia that offer and connect alternative
odes of transport %

P9 Services Stations that pravide for Diversity Mobility Needs _ [Mobility [CT
P10 Car Sharing Mobility ICT

P11 Installation of EV Charging Stations to promote Electric
Mobility in the Public Transport

Mobility icT

Mobility Circular Economy and|
Environment
Circular Economy and|
Environment
Circular Economy and)
Environment
Circular Economy and|
Environment
Circular Economy and|
Environment
Circular Economy and]
Environment
Circular Economy and)
Environment

‘ i B
Figure 4d: Project outlines for Maia (Image source: BABLE, 2023)

Citizen
Engagement P30 Exchange Program on Circularity
Citizen
Engagement P31 Smart Irrigation in park management
Citizen
Engagement P32 Smart Wastewater/Waste Heat Reuse
Citizen
Engagement P33 Material Bank for sustainable building
Citizen
Engagement P34 Environmental Zone in Maia

P12 Energy and Ideas Desk

P13 Eco-neighbourhoods

P14 Monthly Community Day

P15 Cidade Mais in Maia

P16 Carbon Free Contest

P17 RES-e production on the majority of municipal buildings
P18 Pilot Smart Grid at a city district P35 Green roofs on the majority of the municipal buildings
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8.5 Appendix E

SPARCS

-

“ewes  project ideas for Reykjavik

Project Outlines

Project name

(Sector

Project name

|Sector

P1 Creating an independent innovation unit

Governance

P16 Electrification of long liner ships

Mobility

P2 A project bank/library for funding and research

Governance

P17 Electrification of tourist boats

Mobility

P3 An accelerator for innovation projects

Governance

P4 "Reykjavik green" certificate

Governance

P18 Sustainable behaviour contest

Citizen
Engagement

P19 Showcase for energy efficiency

Energy

P5 Promotion of high occupancy in private cars

Mobility

§P20 Pilot Smart Grid at a city district

Energy

P21 Pilot Smart Grid at University

Energy

P6 "Reykjavik Environmental Zones"

Mobility

|P7 Reykjavik green blocks

Mobility

P21 Pilot Smart Grid at Mobility Hub

Energy

P22 Expanding EV charging network

Energy

P10 Park and Ride stations

Mobility

.‘ P23 Reykjavik turns green app

ICT

P11 Mobility Hub

Mobility

P24 Exchange program for data governance and platform

ICT

P12 Mobility Card

Mobility

P25 Data collection program at city level

ICT

P26 The collection and use of descriptive statistics

ICT

P13 Smart transport App

Mobility

P14 Autonomous Shuttle

Mobility

P15 Car-pooling program

Mobility

P27 Developing a predictable model for waste collection

|Waste

P28 Introduction of Pay-as-you-throw system

|Waste

P29 Find market opportunities for the produced methane

|Waste

P30 Development of local treatment plants

[Waste

Figure 5e: Project outlines for Reykjavik (Image source: SPARCS, 2023d)
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