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Summary

This deliverable presents a practical, user-oriented guide to the suite of services and resources

developed in Work Package 10, i St at-tke-ar t expert services obthe t hemat
NetZeroCities project. These services are designed to support cities in their transition to climate

neutrality by offering tools for planning, prioritisation, implementation and capacity building.

Rather than detailing project processes, this report provides a consolidated overview of the ready-
to-use services available to cities, including links, visual aids, and tutorials to support effective uptake.
It is addressed to a broad audience: Mission Cities how focused on implementing and iterating their
Climate City Contracts (CCCs), Pilot and Twin Cities testing and scaling innovative solutions, and other
cities across Europe looking to develop comparable climate-neutrality strategies and benefit from the
NetZeroCities tools.

Keywords

Knowledge Repository; Solution Bundles; Solution Outliner; Learning Programmes; Demand-Driven
Expertise; Thematic Areas; Co-benefits; Technical Innovation; Solution Factsheet; Climate-Neutral
Cities.

Structure of the document

The document is organised into seven main sections and two annexes:

Section 17 Introduction outlines the context, objectives, and scope of the deliverable.

Section 2 - The WP10 offer at a glance provides a quick overview of the resources and
services available to cities.

Section 3 - WP10 Services for climate-neutral cities: what 6 s av apresemtsdaeh t o you
service developed under WP10 in detail, with access links, examples and tips:

Section 3.1 - Knowledge Repository i access to technical solutions and real-
world examples through a structured library of resources and solution fact sheets.

Section 3.2 - Solution Bundles 17 systemic thinking through visual solution
groupings, a visual tool to explore systemic synergies by grouping solutions.

Section 3.3 - Solution Outlineri Pr i ori ti sing actions based on
a recommendation tool that helps cities prioritise actions based on their specific
contexts.

Section 3.4 - Learning Programme i Formulating an integrated portfolio of
actions, capacity-building and peer-learning formats for technical topics.

Section 3.5 - Demand-driven expertise i customised support for Mission and Pilot
cities, tailored support for Mission and Pilot Cities.

Figure 1 below illustrates the structure of the sub-sections within each service.

What it How it How it What value it How cities Where to Example in
offers functions evolved brings can use it find it action
Short overview of |y m Methodology, - Highlights a The unique am Step-by-step = m| Directlinktothe |g A short scenario
what the service process and updates since benefits and value guidance or key toolfservice in the showing how a

is and why it interface flow. previous work, the service brings actions for cities NZC Portal. city has used (or
matters for cities. shaped by to cities in their to apply the could use) the
feedback. climate transition. service effectively. service in real life.
v
WP10
contribution
(KR only)

................. : User-friendly
tutorial with
screenshots for
easy navigation.

Resources from
WP10vs external

Figure 1: Structureoft he servicesd subsections

- This project has received funding from the H2020 Research and Innovation
Programme under the grant agreement n°101036519. 8
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Section 4 - When to use what: making the most of the WP10 services across the climate
transition maps the services to the phases of the Climate Transition Map and provides
suggestions on how to use the tools effectively, including how to combine them for greater
impact.
Section 5 - Conclusion wraps up with a message to cities and a call to action.

The annexes include:

Annex 1 - Mini-tutorials, with visual step-by-step guides to the three key services:
Annex 1.1 How to browse the Knowledge Repository
Annex 1.2 How to use the Solution Bundles tool
Annex 1.3 How to use the Solution Outliner

Annex 2 - List of all factsheets and resources developed under WP10, grouped by thematic
area and linked to the Knowledge Repository.

Annex 3 - Tag recommendation system in NetZeroCities, where the process carried out to
define specific Al tagging models developed to ensure easier access, improve search
experience and better access to most up-to-date factsheets is described.

This project has received funding from the H2020 Research and Innovation
Programme under the grant agreement n°101036519. 9
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1 Introduction

Thisdel i verabl e, D10.6 AFinal repor t udeforwifes dh havaa v i

navigate and benefit from the suite of technical services and resources developed under Work Package
10 ASdf-the-&rt expert ser vi ce ofthe NetZerbGitiesgptoject. ar eas 0

Rather than a conventional project report, this document is designed as a hands-on resource for a
wide audience of cities -whether you are a Mission City now focused on implementing and refining your
Climate City Contract (CCC), a Pilot or a Twin City demonstrating scalable solutions, or a city beginning
or accelerating its own climate neutrality programme, drawing inspiration from the approaches and
resources used by Mission Cities, and benefit from the services created through NetZeroCities.

Over the course of the project, WP10 has focused on identifying, developing and organising technical
solutions and thematic services that support systemic transformation. These services help cities:

Plan and structure decarbonisation actions using tested Solution Bundles.

Prioritise interventions based on local needs and context using the Solution Outliner.

Access a rich repository of practical knowledge, factsheets and tools.

Build internal capacity and tap into external expertise.

The tools and services highlighted in this guide -such as the Knowledge Repository, Solution
Bundles, Solution Outliner, Learning Programme and Demand-driven expert support- were co-
designed with cities and are structured to be open, modular and adaptable. Many are already
integrated within the NetZeroCities Portal, supporting cities at various levels of engagement.

By consolidating these services in a single, user-oriented document, this deliverable aims to ensure
ongoing access, clarity and usability for cities across Europe. It showcases not only the tools
themselves, but also guidance on when and how to use them -aligned with the phases of the Climate
Transition Map- and provides actionable tips and tutorials to maximise their value.

We invite you to explore this guide, make wuse
programme toward a just, inclusive and climate-neutral future.

% Solution

/=2, Bundles

P ) —{ Solution
| g $\ ——=3 Outliner
__J Knowledge A |§5 ﬂ A_ A

<> Repository WP10 Services
for Climate
Neutrality Q

@ Learning
Programme

~ ] Demand-Driven

EL;J: = Expertise

Figure 2: WP10 services help cities explore, prioritise, learn and act for climate neutrality
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2 The WP10 offer at a glance

Work Package 10 of the NetZeroCities project provides a curated set of services and resources
designed to support cities in achieving their climate-neutrality goals. These services are grounded in
technical expertise and thematic innovation and respond directly to city needs identified through
consultations, pilots and peer engagement.

The WP10 offer includes five core services that help cities understand available solutions, prioritise
actions, build internal capacity and access expert guidance. All services are available through the
NetZeroCities Portal and are free to explore and use.

Knowledge Repository

The Knowledge Repository is the main library of the NetZeroCities Portal, gathering resources from
across the project. As part of WP10, a structured set of thematic entries to help cities more easily explore
technical solutions and understand where they fit in urban transitions has been contributed.

Such contributions include:

A series of overview articles introducing each of the key thematic areas (e.g., stationary
energy, energy generation, mobility, circular economy, etc.), offering framing insights and links
to relevant solution factsheets.

A curated set of solution factsheets organised under those thematic areas, covering a wide
range of technical options and innovation pathways.

This structure enables cities to navigate by topic, even in the absence of that exact tagging, and quickly
find actionable solutions that match their challenges.

Link: https://netzerocities.app/knowledge

GREEN INDUSTRY
STATIONARY ENERGY F f »r

3
R 4
f % ENERGY GENERATION CIRCULAR ECONOMY K‘

§
7
TRANSPORT & MOBILITY % r NATURE-BASED SOLUTIONS
. =

DIGITAL SOLUTIONS 1 3

& ENABLING INSTRUMENTS \ /

Figure 3: Thematic areas used to structure WP10 contributions to the Knowledge Repository

A
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Solution Bundles

The Solution Bundles tool presents groups of synergistic technical solutions that together address
systemic challenges faced by cities. It allows users to visually explore how different solutions relate to
one another and contribute to climate neutrality goals.

A new, more intuitive 3D interface has been developed as part of WP10 to improve user navigation and
engagement. Cities can use the tool to support strategic planning and the co-design of integrated action
portfolios.

Link: https://netzerocities.app/solution-bundles

o
NETZEROCITIES SOLUTION BUNDLES
2
@

Figure 4: Screenshot of the Solution Bundles tool, showing the four systemic bundles available
for city action planning

Solution Outliner

The Solution Outliner is a prioritisation support tool that assists cities in identifying relevant solutions
based on their specific challenges, barriers and transition domains. By answering a short set of
guestions, users receive a customised set of recommended solutions tailored to their local context. The
tool complements the Solution Bundles by providing a starting point for more targeted exploration.
Developed as part of WP10, the Outliner supports cities in navigating complexity and making
confident early decisions.

Link: https://netzerocities.app/solution-outliner

NET ZERO CITIES

NZC SOLUTIONS
OUTLINER

Identify and prioritize
decarbonization
solutions for your city

tecnal:a

Figure 5: Screenshot of the Solution Outliner tool, landing page

- This project has received funding from the H2020 Research and Innovation
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Learning Programme

The Learning Programme is a curated capacity-building programme designed to help cities formulate
an integrated portfolio of actions using WP10 tools and services such as the Knowledge Repository, the
Solution Bundles and the Solution Outliner. It is self-organised and self-paced and users are thus in the
lead to run the Programme without the support of the NZC consortium. Throughout the five training
modules, composed of self-study and group sessions, cities learn about the purpose, structure, and
process of developing an integrated portfolio of actions. The flexibility of the Learning Programme allows
individuals to focus on self-study or groups to engage in collaborative sessions.

Link: https://netzerocities.app/group-
capabilitybuildingprogrammeexperimentingwithaportfolioofactions

Demand-Driven Expertise

This service offers tailored technical support to Mission and Pilot cities seeking deeper guidance on
specific themes, tools or planning needs. This work aims to respond to the citiesd domain-specific
guestions in a focused manner and support them in overcoming the challenges they face. Through
WP10, in-depth thematic expertise has been provided to cities in various formats: participation in
meetings alongside City Advisors, contributions to capacity building through domain-specific peer-
learning sessions, webinars and events, and direct support to the Pilot cities in collaboration with the
NZC Pilot Cities programme team. Mission Cities can access this support by coordinating through their
assigned City Advisor or by contacting the NZC helpdesk. While initially designed to assist Mission and
Pilot Cities, the insights and learnings can inform ongoing work across the broader NZC community.

This project has received funding from the H2020 Research and Innovation
Programme under the grant agreement n°101036519. 13
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3 WP10 Services for climate-neutral cities: what 0s
available to you

This section presents the five-core service developed in WP10 to support cities in designing,
implementing, and strengthening their climate-neutrality pathways. Each service addresses a specific
need: from exploring technical options to prioritising actions, building capacity and accessing expert
guidance.

Youbll find a short description of each tool, direct
to help you get started. Whether you are just beginning or refining your approach, these services are
ready to support your next steps.

Knowledge Repository Solution Bundles Solution Qutliner
Structured access to technical Interactive tool for exploring Guided tool that recommends
solution factsheets, grouped by how solutions work together in relevant solutions based on
thematic areas, with systemic groupings to address your city's needs, barriers and
implementation insights. city challenges. transition areas.
-

00

'3
i A
7R .:

-

o™i
~_

Learning Programme Demand-Driven Expertise]

\

A self-organised and self- Tailored support through
paced programme supporting walkthroughs, advisory input and
cities to formulate an thematic guidance, coordinated via
integrated portfolio of actions. City Advisors.

Figure 6: Overview of the WP10 Toolbox: five services designed to help cities explore,
prioritise, learn and act on their climate-neutrality pathways

- This project has received funding from the H2020 Research and Innovation
Programme under the grant agreement n°101036519. 14
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3.1Knowledge Repository i access to technical
solutions and real-world examples

What it offers

The Knowledge Repository is a central component of the NetZeroCities Portal, and provides cities with
structured access to technical solutions and resources to support climate neutrality planning and
implementation. It includes both project-wide content and a curated collection of factsheets and
thematic articles contributed by WP10.

These materials are grouped into thematic areas and designed to support cities in identifying relevant
solutions, understanding implementation needs, and making informed decisions across their
portfolios.

How it functions (methodology & interface)

Each solution factsheet follows a structured, expandable format that goes beyond simple descriptions.
The content includes:

A brief overview of the solution and its field of applications, almost always accompanied by a
visual element.

Co-benefits it can generate (across themes like resilience, equity, biodiversity, health,
economy, etc.).

Pre-conditions and enabling factors, and common constraints/barriers to implementation.
Potential adverse impacts and mitigation considerations.

Relevant indicators, aligned with DNSH principles.

Implementation instruments (technical, regulatory, financial).

And real-world examples and references.

This design helps cities assess the technical fit, implementation complexity and systemic value of each
solution in a consistent, decision-oriented way.

MATURITY:

bl di

Passive design ies: building ori

passive heating and cooling

Passie biding doign means proviing pssive heating, pceie ot and nasret | R

Although individual passive techniques are already commercial, their holistic
implementation in buildings is still at TRL=4-6

ventilation to maintain comfortable indoor conditions with no need for energy, by taking
advantage of location (climate), orientation, massing, shading, material selection, thermal
mass, insulation, internal layout and the positioning of openings to allow the penetration of
solar radiation, daylight, and ventilation in the desired amounts [1-g]. When duly applied,
passive design strategies are a designer's first opportunity to increase a building's energy
efficiency, without adding much less front-end cost to a project as compared to active
design strategies. Efficient passive design results in smaller heating and cooling loads (so

The co-benefits of using passive building design strategies are [1]
fguez Alonso . Boostlocal business (km )
Economic production
Increased technological readiness

that the building's mechanical system - if any — can be downsized) and smaller electric caRTIF

loads for lighting through the use of daylighting design strategies. . p far poor/ population
ENERGY CITIES \ Decreased maintenance costs

Beyond local climate, building orientation is a key aspect for passive design. The most Reduced energy poverty

energy-efficient designs are facing south or north to allow better solar energy management
and better quality of daylighting. Building shape is also very relevant in the design, as an
elongated and narrow plant (with south or north facing fagade) allows for more of the

JRC Social cohesion

Promotion of sustainable entrepreneurship

Lot updace biay 22,2025

building fo be receive daylight. Shading strategies properly combined with other passive "  Social capacity building

design strategies are also required, especially in hot climates [9,10]. Since the main difficulty Aesthetics

in designing natural ventilation systems driven by buoyancy and wind is the simuftaneous Improved air quality

estimation of ventilation airflows and indoor temperatures, solar chimneys are used [11,12]. 208 Reduced noise pollution

A solar chimney is a vertical shaft utilizing solar energy to enhance natural ventilation. . Mental wellbsing/quality of ife
[ cirmaa oo |

Passive heating can be achieved by capturing the heat from the sun inside the building.
Tweaking the window-to-wall ratio and the building exposure to the sun, all the while
controlling for the thermal mass, heat flows and insulation allows to effectively store,
distribute and retain the heat. The thermal mass defines the capacity to absorb, store and
release heat. Heavyweight construction materials like concrete, brick and stone exhibit large
thermal mass that can be used to effectively store the heat over peak hours and release it
overnight

Passive building design. Figure from

Figure 7: Screenshot of a solution factsheet showing key sections (co-benefits expanded)

The co-benefits (Figure 8) shown in each factsheet are based on a structured framework developed in
WP10 to help cities evaluate systemic impacts.

- This project has received funding from the H2020 Research and Innovation
Programme under the grant agreement n°101036519. 15
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Figure 8: WP10 co-benefits framework used to classify solution impacts in the KR, helping
cities identify broader outcomes

WP10 contribution
Within the Knowledge Repository, WP10 contributed to the following:

Developed a harmonised factsheet template and structured content approach.
Authored a series of overview articles to introduce and group solutions by thematic areas.
Applied a co-benefits framework to guide internal curation.

Tagged and uploaded over 170 solutions, helping bridge gaps where the platform taxonomy
was still evolving.
This helped transform the repository from a static catalogue into a design support environment
tailored to city needs.

How it evolved (feedback and updates)

The Knowledge Repository has undergone several improvements since its initial release, guided by city
feedback and internal reviews:

Light maintenance actions: systematic update of outdated links (e.g., replacing broken EU
project links with permanent CORDIS or Horizon Results Booster sources) to ensure the
continued reliability of referenced resources.

Preliminary analysis of Climate City Contract actions: WP10 mapped the solutions most
frequently included in citiesd CCCs against t
that ali mi t ed seftreqfuedlciydh acti ons (such as was
equipment, building envelope retrofits, solar PV and e-mobility) are standard across many cities.
These findings suggest logical priorities for future improvements and deeper support in future
updates (see Figure 9).

This project has received funding from the H2020 Research and Innovation
Programme under the grant agreement n°101036519. 16
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Top 15 Topics by Number of Cities Involved

Recycling & Waste Reduction

Replacement of Equipment (Energy Efficient Buildings and Equipment)
Building Envelope Retrofits

Street Infrastructure (Cycling & Bike Lanes)

Photovoltaic Systems (Solar PV)

Electric Vehicles (E-Vehicles)

Trees and Green Spaces (Reforestation & Urban Greening)
Electric Vehicle Chargers

District Heating and Cooling Systems

Capacity Building (Awareness Campaigns)

Renewable Energy Sources (RES)

Building Heating and Cooling Systems

Capacity Building (Education and Training)

Capacity Building (Cooperation and Networks)

Fostering Public Transportation (e.g., Bus Systems)

0 10 20 30 20
Number of Cities
Figure 9: Most frequent solution areas in CCCs (number of cities)

Improved tagging and search: to make the Repository easier to navigate, WP10 partners
developed Al-based tagging models aligned with the consortium-wide taxonomy. These ensure
accurate categorisation of resources, improve search and relevance, and enhance cross-tool
consistency (linking to the Solution Outliner and Bundles).

Validation and future use: the first Al-tagged version is currently in testing. After curation and
validation by content owners, it will be integrated into the production environment, ensuring up-
to-date, harmonised tags across all resources. Detailed information about this model performed
for the overall Knowledge Repository improvement is on Annex 3 Tag recommendation
system in NetZeroCities.

What value it brings

The Knowledge Repository provides cities with a trusted, structured environment to explore and
compare solutions that directly support climate neutrality. Its value lies in:

Evidence-based decision support: factsheets combine technical detail with co-benefits,
barriers and real-world examples, allowing cities to weigh trade-offs and select fit-for-purpose
solutions.

Systemic perspective: the co-benefits framework helps cities understand broader impacts (on
resilience, health, equity, biodiversity, etc.), ensuring that chosen solutions contribute to multiple
goals.

Time and resource efficiency: curated content and improved tagging make it easier to find
relevant solutions quickly, avoiding duplication of effort and helping teams move from planning
to action faster.

Integration with other WP10 tools: the Repository acts as a foundation for systemic planning
when combined with the Solution Bundles and Outliner, helping cities design coherent portfolios

of action.
Together, these features make the Knowledge Repository not just a library, but a practical support
environment t hat enhances <citiesé ability to plan,
strategies.

This project has received funding from the H2020 Research and Innovation
Programme under the grant agreement n°101036519. 17
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How cities can use it
Cities can make the most of the Knowledge Repository by following these simple steps (Figure 10):

1. Access the KR via the NZC Portal.

2. Start with a thematic overview article in the most relevant domain.
3. Explore grouped solutions and open the linked factsheets.
4

Browse solution factsheets for deeper details, including barriers, enablers and real-world
examples.

5. Search using filters or keywords to find specific resources.
6. Engage with content by rating, commenting or sharing experiences.

For a full visual step-by-step walkthrough with screenshots, see Annex 1.1 How to browse the
Knowledge Repository.

Access KR via Explore grouped Search with
NZC Portal solutions filters/ keywords
Start with Browse solution Engage with
thematic overview factsheets content

Figure 10: Key steps for navigating the Knowledge Repository

Where to find it

i https://netzerocities.app/knowledge
Explore WP106s thematic overview articles:

Box 1. Thematic overview articles within the KR that introduce grouped solutions

1
f
f
f
f
f
|l
f

=

A full list of all solution factsheets and grouped resources contributed under WP10 is available in Annex
2 List of all factsheets and resources developed under WP10 of this document.

Example in action
Box2. A cityés first steps: using the Knowledge RepoO

A mid-size city is preparing to update its building renovation strategy to align its Climate City Contract
goals and address worsening summer heat stress. The technical team begins by exploring the
fStationary Energy (Buildings)o t hemati c overview article in

There, they find grouped solution factsheets relevant to building envelope improvement and passive
cool i ng. ThEnyelopednsuiadionod Pasiiive design strategiesd0 a @rden fioofso .

For each, they review barriers to implementation (e.g., cost, heritage constraints), access co-benefits
like improved indoor comfort and energy savings, and check associated indicators linked to climate
neutrality targets. They export key information to brief local policy-makers and begin shaping their
retrofit programme using evidence from real-world cases.

- This project has received funding from the H2020 Research and Innovation
Programme under the grant agreement n°101036519. 18
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3.2Solution Bundles i systemic thinking through visual
solution groupings

What it offers

The Solution Bundles tool helps cities move beyond isolated actions by showing how climate
solutions can be combined into integrated and systemic portfolios. It offers a visual and interactive
environment where users can explore synergies between solutions, understand how they reinforce
each other, and see where they might be deployed across urban areas. The tool complements the
Knowledge Repository (for technical detail) and the Solution Outliner (for prioritisation), acting as a
bridge between strategic visioning and actionable portfolios.

The tool is grounded in the idea that cities operate within interconnected systems, where progress
often depends on activating multiple levers in parallel (e.g., combining technology adoption with
behavioural change, finance models or policy instruments). Bundles, therefore, show not only what to
do, but how actions can reinforce each other to generate greater impact.

In its final version, the tool goes a step further by offering an interactive 3D city environment where
users can (see Figure 11):

Select from four strategic solution bundles (see previous Figure 4): Low-carbon energy via
sector coupling, E-mobility & electrification, Reduction of energy and resource needs, and
Carbon capture, storage & removal.

Visualise where actions may unfold spatially within key urban areas (e.g., neighbourhoods,
industrial zones, green corridors or port areas).

Explore how solutions interact across the WP10 thematic areas, including stationary energy,
energy generation, mobility and transport, nature-based solutions, circular economy, green
industry, digital solutions, and enabling instruments.

Access contextualised solution descriptions linked directly to the Knowledge Repository

(factsheets).
NETZEROCITIES SOLUTION BUNDLES
WHAT IS THE SOLUTION BUNDLES SERVICE?
. )
FOUR STRATEGIC BUNDLES SYNERGIES ACROSS URBAN INTEGRATED PORTFOLIOS

Q AREAS )

r~

This service brings together = Through an interactive 3D city Bundles act as a bridge

four strategic solution enviroment, the tool shows between vision and action,
bundles, aligned with key where solutions can be helping cities design coherent, :
urban areas, to shape implemented, making visible systemic  portfolios that |
integrated  strategies  for the synergies and multiplier maximise impact their climate
climateneutralit. =~ e effects. transition

,,,,,,, A

LET'S START | ==p

Figure 11: Thematic Solution Bundles presentation in the tool

How it functions (methodology & interface)

The Solution Bundles tool structures climate solutions into systemic portfolios, allowing cities to explore
how actions interact and reinforce each other. The tool operates through an intuitive 3D interface on the
NetZeroCities Portal, guiding users from high-level thematic entry points to detailed solution views.

This project has received funding from the H2020 Research and Innovation
Programme under the grant agreement n°101036519. 19
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Its methodological backbone is the grouping of solutions into the four strategic bundles. Each bundle
integrates solutions from the WP10 thematic areas and visualises them spatially across different urban
zones.

Through the interface, users can:

Enter via strategic bundles and review their rationale.

Apply thematic filters to view relevant solutions across domains.

Navigate a 3D city environment to see where solutions can be deployed.
Zoom into neighbourhoods, industrial areas, port zones or green corridors.
Click on icons to access technical details in the Knowledge Repository.

This structure provides a methodological bridge between systemic thinking and actionable urban
planning, ensuring solutions are not seen in isolation but as part of interdependent portfolios.

Access to Solution Bundles Service via NZC Portal

Starting point What are the SB? — Guide

Use Magnifying Glass Filter Q

WP10 Thematic areas

HHHE Navigate the 3D Urban Environment EHFH

R —

@ Zoom-In Functionality ('Ml Click on Interactive Icons ﬁ

Understand Spatial & Thematic Connections

Direct access to the KR or continue exploring

E_; Workshops & Planning 't-a

Figure 12: User flow of the Solution Bundles tool, from strategic entry to interactive exploration

How it evolved (feedback and updates)

The Bundles tool has significantly progressed since its early conceptual version. Originally presented in
2D, it now offers a fully interactive 3D city environment with enhanced functionality and user
experience.

Key updates include:

Transition from 2D to immersive 3D mapping of solutions across urban zones.

Addition of multi-scale zooming, allowing exploration from city-wide strategies to
neighbourhood-level clusters.

Introduction of the magnifying glass filter, enabling thematic exploration across WP10
domains.

Integration of case studies and best practices from European cities, supporting practical
application and tactical urbanism.

- This project has received funding from the H2020 Research and Innovation
Programme under the grant agreement n°101036519. 20
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Refinements in onboarding and navigation following the Covenant of Mayors Practitioner
Consultation (July 2024).

Visual and usability improvements for a more professional, user-friendly interface.

These improvements transformed the tool from a conceptual framework into a practical planning aid,
helping cities design coherent, systemic and spatially grounded portfolios of climate actions.

Figure 13 illustrates one of the strategic solution bundles (Low-Carbon energy via sector coupling) as
visualised in the 3D interface, showing how solution icons are mapped onto key urban areas and linked
to thematic filters (selector at the bottom left magnifying glass).

LOW-CARBON ENERGY 1 i m
VIA SECTOR COUPLING = , n

Figure 13: Visualisation of a thematic bundle in the 3D interface, with solution icons mapped
across strategic urban areas and thematic filters

What value it brings

The Solution Bundles tool gives cities a practical, visual way to explore how climate actions can be
combined into coherent portfolios and spatially deployed. Its interactive format is particularly useful
in the early phases of planning, when refining Climate City Contract actions, or for aligning stakeholders
around shared priorities.

Cities can use the tool to (see Figure 14):
Identify relevant bundles aligned with climate goals, challenge areas or thematic domains
(e.g., energy transition, mobility, nature-based solutions).

Explore systemic connections to understand how technical, social and policy levers interact
across the city.

Support collaborative discussions with departments or with stakeholders, using a shared
visual reference.

Inform portfolio design by mapping solutions to spatial areas or thematic clusters, shaping
coherent intervention pathways.

Link to technical resources in the Knowledge Repository for deeper analysis, co-benefits,
funding and real-world examples.

Inspire tactical urbanism through best practices that enable cities to test temporary
interventions before scaling them up.

- This project has received funding from the H2020 Research and Innovation
Programme under the grant agreement n°101036519. 21
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Figure 14:Applications of the Solution Bundles tool in city planning and collaboration

Whether used for strategy refinement, cross-departmental alignment, or communication with
local stakeholders, the tool helps cities strengthen a systemic thinking and design actionable and
future-proof portfolios.

How cities can use it

Cities can use the Solution Bundles tool by following a set of steps that guide them from strategic entry
points into detailed exploration:

Access the tool via the NZC Portal (ACT section) and review the user guide and learning
programme resources.

Select a strategic bundlet hat aligns with your -carbotendgyvimbj ect i v
sector coupling, E-mobility & electrification).
Read the short introductsdraionaldaodsoopeder st and the bun

Apply thematic filters (magnifying glass) to explore bundle content through WP10 thematic
areas such as stationary energy, mobility, circular economy or nature-based solutions.

Navigate the 3D urban environment to see how solutions are mapped across different urban
areas (e.g., neighbourhoods, industrial zones, port areas, green corridors).

Zoom in on priority areas to examine clusters of interventions in more detail.

Click on interactive icons to access technical factsheets in the Knowledge Repository,
including co-benefits, barriers and enablers.

Review case studies and best practices embedded in the tool to learn how other cities have
implemented similar interventions.

Use outputs in planning workshops to support discussions with municipal departments or
stakeholders, and to refine your Climate City Contract actions.

For a full visual step-by-step walkthrough with screenshots, see Annex 1.2 How to use the Solution
Bundles tool.

- This project has received funding from the H2020 Research and Innovation
Programme under the grant agreement n°101036519. 22
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Access tool Review Navigate the Click icons .
. . . Link to KR
& review introduction 3D urban to explore .
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Figure 15: Key steps to explore the Solution Bundles tool

Where to find it
The Solution Bundles tool is part of the ACT section in the NetZeroCities Portal, where all available tools
are showcased.
9 Access the Solution Bundles: https://netzerocities.app/solution-bundles
The tool is freely accessible online and requires no login.

Example in action

Box3. A ci tyds fusimgshe SHutienBandles Services for integrated neighbourhood
planning

A medium-sized city is working on updating its Climate City Contract (CCC) and wants to cut
emi ssions while improving residentso6 quydsd ttye
team opens the Solution Bundles tool to explore how different climate actions might come together in
practical ways.

They start by selecting the Low-Carbon Energy via Sector Coupling bundle and zoom into a dense
residential neighbourhood. Here, they identify options like renovating district heating networks
(DH&CN) from 1G and 2G to more efficient systems, integrating waste heat recovery from nearby
industries, and introducing microgrids to manage local energy flows. They realise that modernising
the heating network could not only reduce COF emissions but also lower household energy bills.

Switching to the Reduction of Energy & Resources Needs bundle, they examine how building
envelope upgrades, passive design measures, and low-carbon construction materials could be

combined for a planned refurbishment of social housing blocks. The team sees that better insulation
and passive cooling strategies would improve indoor comfort, especially during summer heatwaves.
Exploring further in the Carbon Capture, Storage & Removal bundle, they see opportunities to
transform rooftops and building facades into green roofs and vertical green walls, helping capture
carbon, reduce urban heat, and improve biodiversity.

However, they quickly realise that the tool doe s ndét only apply to neig
use the 3D interface to view connections with other urban areas. For example, they explore how an
industrial zone adjacent to the neighbourhood could supply waste heat to the district heating network,
how port areas could host solar installations contributing electricity to the grid, or how a green corridor
could link the neighbourhood to city parks, improving air flow and promoting active mobility.

Inspired, the city team sketches out a tactical urbanism pilot: they plan to test green facades on one
block, and host community workshops to co-design building renovations. Their goal is to combine
solutions from different bundles into an integrated action plan that reduces emissions, cuts energy
costs, and creates a greener, healthier urban environment.

- This project has received funding from the H2020 Research and Innovation
Programme under the grant agreement n°101036519. 23
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3.3Solution Qutliner T Prioritising actions based on your
citybdbs needs

What it offers

The Solution Outliner is a strategic planning and decision-support tool developed by NetZeroCities to
assist European cities in their journey toward climate neutrality. It is designed to help cities navigate the
complexity of urban transformation by offering a structured approach to identifying, evaluating, and
prioritising climate solutions.

The tool provides:
A curated database of climate neutrality solutions, covering a wide range of sectors such
as mobility, energy, buildings, waste, and nature-based solutions.

A framework for contextual analysis, allowing cities to assess solutions based on their local
conditions, including governance structures, socio-economic factors, and existing infrastructure.

Prioritisation guidance, helping cities focus on interventions that are not only technically
feasible but also socially inclusive, economically viable, and environmentally impactful.

Support for systemic thinking, encouraging cities to consider how different solutions interact
and contribute to broader urban transformation goals.

By offering these capabilities, the Solution Outliner empowers cities to move from broad climate
ambitions to actionable strategies tailored to their unique context.

How it functions (methodology & interface)

The Solution Outliner operates through a structured, step-by-step methodology that guides cities in
building a coherent portfolio of climate actions. The process typically involves:

Contextual input collection: cities begin by providing detailed information about their local
context, including:
Existing climate targets and ambitions.
Key barriers and enablers (e.g., political will, funding availability, public support).
Desired co-benefits (e.g., improved air quality, job creation, social equity).
Systemic challenges and opportunities.

Solution matching and assessment: based on the input, the tool ma
with relevant solutions from its database. Each solution is assessed across multiple dimensions:

Prioritisation and portfolio building: the tool then helps cities prioritise solutions by ranking
them according to their strategic fit and potential impact. Cities can explore different
combinations of solutions to build a portfolio that aligns with their climate neutrality roadmap.

Iterative refinement: cities can revisit and refine their inputs and selections as new data
becomes available or as their strategic priorities evolve. This makes the tool adaptable and
responsive to changing conditions.

This project has received funding from the H2020 Research and Innovation
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Figure 16: User flow of the Solution Outliner tool, from strategic entry to interactive exploration

How it evolved (feedback and updates)

Since its launch on the NZC Portal in 2024, the Solution Outliner (beta version, accessible in the portal)
has remained largely stable, with efforts focused on evaluating its value to cities and gathering structured
feedback to guide the final version integrated in the portal. An external consultancy reviewed in 2025,
combining desk research, portal benchmarking and interviews with seven European cities (Barcelona,
Espoo, Ludwigsburg, Milano, Potsdam, Prague and Zurich).

Key insights from the evaluation include:

Positive highlights: Cities appreciate the tool as a structured entry point to the NZC solutions
database. It helps them visualise available options, reflect internally on what may fit their
context, and serves as an educational and communication aid, particularly for smaller or less
experienced cities starting their climate planning journeys.

Identified needs: Cities highlighted the importance of receiving fewer but more relevant
prioritised solutions, tailored to their local context. They also called for more detailed technical
and quantitative information (e.g., on feasibility, costs, and impacts), better usability (more
precise terms, more straightforward navigation, ability to save/export results), and options for
collaborative use.

Integration opportunities: Feedback also highlighted the need for stronger connections
between the Outliner and the other WP10 tools (Knowledge Repository, Bundles, Learning
Programme), as well as alignment with the broader NZC Portal ecosystem.

The next development phase will therefore focus on implementing the quality of recommendations,
enriching content depth, and enhancing user experience and integration with other services. This
integration will also be needed for the rest of the tools of the NZC ecosystem. The tagging process
carried on for the Knowledge Repository will be a good starting point to create and reinforce the links
among all the tools.

- This project has received funding from the H2020 Research and Innovation
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What value it brings

The Solution Outliner supports cities in prioritising climate solutions from the Knowledge Repository,
helping them move from a long list of options to a focused set of interventions tailored to their context.
Its structured approach makes it easier for municipal teams to navigate complexity, compare options,
and identify pathways that are both feasible and impactful.

The tool brings value by:
Guiding decision-making: enabling cities to filter solutions according to ambition level,
barriers, enablers, and potential co-benefits.

Saving time and resources: reducing the effort required to identify relevant solutions from an
extensive catalogue.

Supporting early-stage planning: particularly useful for cities beginning their climate neutrality
journey, where internal expertise may be limited.

Facilitating communication: providing a clear, visual way to discuss solutions with colleagues,
stakeholders, and political leaders.

Laying the groundwork for integration: serving as a bridge to other WP10 tools, especially
the Knowledge Repository for technical details and the Bundles tool for systemic portfolios.

Together, these features make the Outliner a practical entry point for cities of different sizes and
capacities, strengthening their ability to prioritise solutions and design coherent, context-sensitive
action plans.

What cities can achieve with the Outliner. Beyond generating prioritised solutions, cities can use the
Outliner to:

Identify relevant solutions tailored to local priorities and socio-economic conditions.

Prioritise effectively by focusing on high-impact interventions with clear co-benefits.

Develop systemic approaches by exploring how solutions interact.

Create coherent portfolios of climate actions aligned with CCCs.

Filter and consult solutions to support evidence-based decision-making.

Enhance climate planning by integrating both qualitative and quantitative data.

Collaborate and learn from peers as future versions integrate sharing functions.

Monitor and evaluate progress by revisiting and updating priorities over time.

How cities can use it

The Solution Outliner is a valuable online resource for cities to discover and prioritise effective climate
solutions at every stage of their climate neutrality journey. Through its interactive interface, cities can
efficiently navigate the complexities of climate action planning, identify synergies, and develop a tailored
portfolio of climate solutions that meet their unique needs and goals. This versatile tool can be utilised
during the design process to identify and prioritise relevant solutions, during implementation to monitor
progress and evaluate effectiveness, and later to inform and refine future planning and new
interventions, ensuring that climate action plans remain effective, up-to-date, and aligned with evolving
needs and priorities.

Revi ew your c befone étating, and invelxetthe Transition Team to agree on your
citybébs cont.ext conditions
Access the tool via the NZC Portal (ACT section) and review the user guide and video.

Read the instructions included in the tool to understand the Solution Ou t | i ratienalé and
scope.

Select your ambition and context conditions (defined in Step 1) in the Selection screen to
shape how the tool filters the solutions.

Check filtered solutions to examine how they can be implemented and how the solutions can
interact by exploring the technical factsheet in the Knowledge repository and their
ambition/context connections.

Generate prioritised solutions to facilitate the selection of those with a higher impact
according to the city profile.

This project has received funding from the H2020 Research and Innovation
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7. Use outputs in the planning process to support discussions with the municipal department
or stakeholders, and to refine your Climate City Contract actions.

8. ltis possible to re-run the tool with different inputs to compare scenarios.
For a full visual step-by-step walkthrough with screenshots, see Annex 1.3 How to use the Solution
Outliner.

Link to KR and

Access KR via Explore grouped Search with bundles for
NZC Portal solutions filters/ keywords details
Start with Browse solution Use results in
thematic overview factsheets planning

Figure 17: Key steps to explore the Solution Outliner tool

Where to find it
The Solution Outliner tool is part of the ACT section in the NetZeroCities Portal, where all available
tools are showcased.
9 Access the Solution Outliner: https://netzerocities.app/solution-outliner
The tool is freely accessible online and requires no login.

Example in action

Box4 A cityds Transition team working on findi
emissions with special focus on mobility

The Urban City transition team is working in their Climate City Contract. The team has already defined
a baseline GHG inventory, which shows that mobility is a key target domain to tackle city neutrality.
Moreover, at the national level, there is a new Urban Vehicle Access Act that only cities to implement
restrictions on private mobility, such as the Low Emission Zones.

The team needs to look for specific solutions to start working on a portfolio of actions to include
specific mobility measures in the Action Plan.

The team decides to use the Solution Outliner, so they start by discussing in a co-creation session
which are the elements that define their actual context. They already know that mobility, and more
specifically, Low Emission Zones is key, but to be more accurate in their searching, they start
identifying their contextual conditions for, and they collectively select those that are more relevant:

For the team, a Low Emission Zone should be complemented with Accessibility and Mixed Uses
measures; for that, in the Ambition dropdown menu, they select those elements. During the
discussion, the representatives from the City Innovation department suggested to include also the
Mobility Hub category as an innovation solution that has been included in a research project they are
conducting.

With these four elements (Low Emission zones, accessibility, Mixed Uses and Mobility Hubs) the
Transition Team starts discussing the co-benefits that those topics bring.

All agree on the clear linkages to climate resilience, such as the reduction of energy consumption and
the consequent reduction of greenhouse gases, They also discuss the economic co benefits
concerning the improvement of the local and proximity economy when the commercial areas become
more accessible and liveable, as well as those effects linked to health due the air quality
improvements.

Concerning the barriers, the whole Urban City transition team agree unanimously on selecting all the
financial barriers. In contrast, they discuss intensively around the enablers, coming to an end by
selecting the political and Regulatory ones and only one relational, such as the involvement of urban
governments.

With the selection of these contextual criteria compared to the total Solutions compiled in the
Knowledge Repository the tool offers a total of 73 prioritize Solutions such as:

I 15 minutes city

- This project has received funding from the H2020 Research and Innovation
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1 Parking management, smart parking
1 Sharing micro-mobility
1 Mobility data strategy

NET ZEROC CITIES

NET ZERO CITIES

List of feasible solutions 73 /188 List of feasible solutions 12 TOP 20 SOLUTIONS

-uwuu-ml

Then the Transition team processes to check the prioritisation made for that they look at the
prioritization checking scree in which the list of solutions, the graph with the top 20 solutions and a
second filter option are shown.

The team decides to use the second filter, looking for synergy action areas such as digitalisation or
adaptation. So, they first select nature-based solutions, then from the 73 solutions, the tool brings 12.

Finally, the team clicks on the Solution Check button to analyse some of the solutions prioritised one
by one. Thanks to the canvas's information they continue working on their action plan definition.

- This project has received funding from the H2020 Research and Innovation
Programme under the grant agreement n°101036519. 28
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3.4Learning Programme i Formulating an integrated
portfolio of actions

What it offers

The Learning Programme (LP) offers policy makers of different city departments, who work on climate
actions (urban planning, housing, mobility, energy, economy, waste, etc.), a structured process aimed
at formulating an integrated portfolio of actions to reach climate neutrality. By using tools and services
on the NZC portal, such as the Knowledge Repository, the Solution Bundles and the Solution Outliner,
cities can explore various technical solutions the Portal offers and test alternative scenarios to develop
an integrated portfolio of actions. Moreover, the programme makes cities more familiar with the different

waysofhow to |l ook up information and knowledge on the Po
barriers and enablers.
How it functions (methodology & interface)
The Learning Programme is self-organised and self-paced, and users are thus in the lead to run the
Programme without the support of the NZC consortium. Throughout the five training modules, composed
of self-study and group sessions, the programme makes policy makers more familiar with the different
ways on how to | ook wup information and knowl edge on
ambitions, barriers and enablers. The flexibility of the learning programme allows individuals to focus on
self-study or groups to engage in collaborative sessions. The Learning Plan guides participants through
the Learning Programme, see Figure 18 for the table of contents.
Table of contents
B - Ty T O T OSSOSO USRS 5
1.1 Introduction to the PrOGraMITIE .. ..o ettt oo e et e oo ss et et e s 5
1.2 Making the most of fb e 5]
2 Preparing the Learning Programme
241 Who should engage in this programme? . T
22 Selecting and eNgagING WSBIS ...t oot e o e e o s o ems sttt e s 8
23 Connect the participants 1o the LP group Page. ..o e s a
3
33 Module 3 - Exploration of MZC 0mls ..o e 1
34 Module 4 - Portfolio INtegration ...t e e e e e e 13
as Module 5 = REMECtiONS ... oot e e e s st e e e e e 14
Figure 18: Table of contents of the Learning Plan
As shown below, each module has clear goals, and the knowledge input of the module generates
concrete results. These results are the starting point for the following module. Each module can use
di fferent training approaches to activate the partici

invaluable insights, practical knowledge, and actionable strategies to navigate the complexities of
sustainable urban development, while creating a space for learning among peers. These approaches
(e.g., self-study, P2P networking, interactive workshops, thematic exploration sessions or collaborative
forums) foster an environment open to continuous learning, innovation and reflection.

The goals for each module are shortly introduced:

Module 171 Kick off

In this first module, participants get familiar with the topic and goals and each participant can
list their expected (personal) learning goals, get acquainted with the other users, and divide
roles and responsibilities among participants.

- This project has received funding from the H2020 Research and Innovation
Programme under the grant agreement n°101036519. 29



D10.6 Final report on WP10 services N ET ZER(} CITI ES

Module 21 Introduction of the terms

The goals of this module are an introduction to and understanding of the terms: actions, co-
benefits, barriers and enablers (using case studies as inspiration of integrated portfolios). As an
exercise, the group defi nes thénefiisrbarfets g enabtest i cal )

Module 317 Exploration of NZC tools

In this module, the participants get familiar with (introduction and exercise on how to use them)

with the Knowledge Repository, Solutions Bundles and Solution Outliner. As a result, the group

has a short list of solutions, basedontheir( hy pot het i ¢ al )-benefit$, pafrisrsanct t i ons ,
enablers.

Module 41 Portfolio Integration

The fourth module is where the integration takes place. The main goal is to guide participants

on how to optimally utilise the Solution Outliner, Solution Bundles, and the Knowledge
Repository to develop robust and integrated packa
list of solutions. Various ways of integrating the solutions (e.g. based on actions, barriers or

enablers) are discussed among the group.

Module 51 Reflections

The main goal of the last module of the LP is to facilitate a reflective space for the team to
assess the outcomes of their LP, as well as to provide them with a platform for sharing
experiences, lessons learned, and attaining continuous improvement. The results of these
reflections can feed into an update of the LP structure, so it can better serve future participants.
Via the NZC public group of this LP, the shared learnings and reflections can also be exchanged
with other (future) groups using the LP.

How it evolved (feedback and updates)

The Learning Programme builds on the work that was done in NZC Deliverable 3.2: Capacity Building
Framework. As described in NZC D3.2: i A L e ar n i n(Gurrehtoterm is kearning Programme)
aims for continuous development and application of P
collaborative (online or offline) space for learning, taking place in parallel to working on climate neutrality
action or goals, and by connecting the various capacity building components ((interactive) tools and
methods, use cases, solution factsheets, P2P groups) of the portal in the most useful manner for the
specific and contextual needs of the wuser(s)o.

In D10.5, this learning programme was titled Capacity Building (Learning Journey). Moreover, as the
WP10 tools and services have further developed, the Learning Programme was also adjusted
accordingly. This to offer the most updated version of what the NZC Portal has to offer. Since WP10
tools and services will continue being updated and improved, the Learning Programme will also be
updated regularly.

The content of the modules introduced in D10.5 has been thoroughly revised, while maintaining the core
objective: to support cities in formulating an integrated portfolio of actions using NZC tools. Specifically,
the previous Modules 2 to 4 have been restructured as follows:

Module 2 now focuses on the introduction of key terms,
Module 3 explores the NZC tools in depth, and
Module 4 is dedicated to portfolio integration.

Introducing a dedicated module for terminology was essential, as many of these terms recur across the
various NZC tools. Familiarising participants with this vocabulary early in the programme ensures a
smoother learning experience. Meanwhile, the original Module 4, which focused on tracking and
monitoring, was deemed less relevant in the context of this short-term programme. Since tracking and
monitoring are primarily long-term activities, they do not directly contribute to the immediate goal of
portfolio integration for cities.

In addition, the learning programme has been enriched with new case studies and factsheets added to
the Knowledge Repository over the years. These practical examples allow cities to learn from real-world
experiences and best practices.

Finally, the entire programme has been adapted to be more inclusive of mission-oriented cities, with a
reduced emphasis on the Climate City Contract (CCC) action plan.

This project has received funding from the H2020 Research and Innovation
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What value it brings

NET ZERG CITIES

The Learning Programme empowers city policymakers to effectively navigate the journey toward climate
neutrality by offering three core benefits. First, it enables participants to get to know and confidently
use the tools and services available on the NZC Portal, such as the Knowledge Repository, the
Solution Bundles, and the Solution Outliner, helping them explore technical solutions and test scenarios
or ed t ontexthSedomd, itdastery thesability to collaborate across departments and
with external stakeholders, building a shared understanding and coordinated approach to achieve a
good action plan. Third, it guides cities in setting up an integrated portfolio of actions, ensuring that
climate strategies are not only technically sound but also aligned across various sectors like mobility,

t ai

housing, energy, and economy. This holisticand hands-on | earni ng process

to design impactful, inclusive, and feasible pathways to climate neutrality.

How cities can use it

strength

The participants can find all the self-study and group training material in the NZC group NetZeroCities.
By clicking on the Join button, participants can access all training materials (tab files) and updates from
previous groups and are able to post their questions or learnings in the group's feed.

C

About Climate Transition Map

Learn Connect Act

/ I
Ny ’ I
/ /
/ |

/

Formulating an integrated portfolio of actions, using NZC tools Groups directory

This Learning

Bt 2 56
by such as the oW g g y, the
Solution Outliner and the Solution Bundles

This Learning Programme helps cities to formulate an integrated portfolio of actions to reach climate

neutrality, using tools and services from the NZC portal, such as the . the 1 12

and the . Itis self-organised and self-paced and users are thus in the lead to
run the Programme without support of the NZC consortium. Throughout the five training modules,
composed of self-study and group sessions, cities can explore various technical solutions the portal
offers and test alternative scenarios to develop an integrated portfolio of actions. Moreover, the
programme makes cities more familiar with the different ways on how to look up information and
knowledge on the portal, based on their specific cities’ ambitions, barriers and enablers. The flexibility
of the Learning Programme, allows individuals to focus on self-study or groups to engage in
collaborative sessions

Click on the Join button to make sure you have access to all training materials and updates, and feel
free to post your questions or learnings in the feed.

For more information on this Learning Programme, see the Getting started Learning Plan and learning
material in the folder ‘Learning Programme Integrated Portfolio of Actions’under the Files tab.

(Photo credit: mar Flores on Unsplash)

Feed Files Members

Figure 19: Screenshot of Learning Programme group on the NZC portal

The online Portal group page for this LP guides the participant to the Learning Plan, which

explains to the participants how to use the learning material of the five modules.

In Module 3, Exploration of NZC tools, the Knowledge Repository and its technical factsheets,

and real-world case studies, the Solution Bundles and the Solution Outliner are introduced.

By means of several individual and group exercises, the participants can practice using these

NZC tools and services based on the goals they have.

During several group exchange moments, participants can share the practical insights they have
gained and translate these into actionable strategies for integrating technical solutions into their

urban landscapes.

By facilitating knowledge input and exchange, skill-building, and collaborative problem-solving, our
service empowers cities to embark on a transformative journey towards climate neutrality.

This project has received funding from the H2020 Research and Innovation
Programme under the grant agreement n°101036519.
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Where to find it

The Learning Programme is part of the CONNECT section in the NetZeroCities Portal, to which all the
groups belong. The group page of this LP is to be found here: Formulating an integrated portfolio of
actions, using NZC tools

In the future, the LP will also be added to the Tools page (under ACT section in the portal).

Example in action

Box5. A citybés first st eps: rnigepragiamrge tsleaanraboatcan wi t h
integrated approach for their portfolio of actions.

A Mission city is preparing to take further steps after the initial formulation of its Action plan, according
to its Climate City Contract goals. The plan is currently rather broad, lacking coherence in terms of
which actions are interlinked and can be considered together to better address the various ambitions.
The transition team begins by going more in depth to identify its current state of climate action, looking
deeper into its enablers and barriers, which can help them to set priorities and make a more concrete
planning.

At this stage, they start the Learning programme, to make use of the portal tools, which can inform
them about different potential solutions for their city and recommend a short list according to its needs,
while it offers inspiration for creating an integrated portfolio of actions.

During the first, the kick-off module, and the self-study part, they get the opportunity to learn what an
integrated portfolio of actions is and why it is useful for their city. They get to watch

, wWhich provides a basis for citiesod t
and clarify the vocabulary used. Furthermore, the video shows some inspirational examples of experts
and Mission cities on how they planned their work for the co-creation of their portfolio: who to engage,
what activities to prepare for, what needs to be available to start the process. At the end, they are
asked to write down their main insights from the video, which examples presented they could use in
their city and which examples presented woul d

- This project has received funding from the H2020 Research and Innovation
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3.5Demand-driven expertise T customised support for
Mission and Pilot cities

Demand-driven domain-expertise for mission cities

Partners with technical expertise have supported NZC City Advisorstof i nd answer s t
specific questions, based on their needs. Depending on the demand, the scale and the nature of the
question that cities have asked, experts have collected case examples from other cities and projects to
share best practice examples and references about technologies and solutions to reduce emissions in
different thematic sectors. For example, an energy expert from VTT supported CA to find relevant
examples from other citiesd strategi es ochaseddistuct
heating production.

On other occasions, experts have supported City Advisors by helping them better understand the
specific challenges their cities are facing. This includes, among others, clarifying the terminology,
explaining relevant phenomena regarding NZC, or providing insights into technical systems and their
enabling conditions. Practically, experts have also advised CAs on what kinds of questions to ask city
representatives in order to formulate better-targeted support requests. As an example, a VTT expert
suggested that the CA working with Glasgow asks questions such as: What is possible? What is
innovative? Where should the focus be? i to help shape a more specific and effective city support
request.

If needed, technical experts from WP10 have also, on some occasions, participated in meetings with
cities, together with the City Advisors. As an example, VTT experts have joined discussions with City
Advisors about energy communities with Gabrovo, and sustainable energy transition planning with Sofia.

Domain-specific capacity building events and activities

Secondly, the domain-specific experts have organised and contributed to NZC capacity building events,
among others in the Cities Mission conferences. In 2024, energy experts of NZC joined forces with
Positive Energy District projects and held a joint peer-learning workshop on positive energy district
solutions. In the next year, 2025, experts organised a peer-to-peer wor kshop for

at the Cities Mission conference about speeding up the energy transition. Here, NZC energy experts
from VTT, CARTIF, Tecnalia, TNO, UPM and LGI, developed a curated selection of interesting energy

o citie

they

ar

citieso

innovations from citiesd pilot projects and invited s

=

Figure 20. Peer-to-peer Energy transition wor kshop for citiesb6 energy
Conference, May 2025. (pictures: Mari Hukkalainen, VTT)

VTTO6s mobil ity sugppredthesorgdnisatian ofgdlicy innovation labs, hosting one for
Finnish cities about sustainable mobility transition and congested urban space in January 2025.
Technical experts supported the group discussions with their expertise.

- This project has received funding from the H2020 Research and Innovation
Programme under the grant agreement n°101036519. 33
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Figureizl. Policy innovation lab WithJFin‘nislh cities about mobility transitions in Espoo, Finland,

01/2025

Technical experts were also supporting the planning and implementation of the NZC summer school in
Milan in June 2025 (https://netzerocities.eu/2025/06/17/6th-netzerocities-seasonal-school-speeding-
up-the-energy-systems-transition-to-climate-neutrality/). This was the first seasonal school with a
specific domain focus on energy, namel y @ S pe enerdy rsygstems grandition to climate
neutralityd The NZC energy experts, mostly from VTT and C-KIC, helped to scope and plan the summer
school sessions to provide NZC methodology, tools and approaches for how the city can better lead the
energy transition at the district level. The sessions included:

Portfolio Mapping for District-Level Transition: tools for strategising energy interventions.
Collaborative Stakeholder Engagement: partnerships for successful energy transitions.

Integrated Monitoring, Evaluation & Learning: developing robust frameworks to track
progress and adapt strategies.

Financing Pathways for System Transformation: exploring innovative funding mechanisms
to drive change.

Smart Grids & Renewable Electricity Procurement: understanding the infrastructure and
sourcing for a greener energy future.

Governance & Transition Team Models: organisational structures for climate action.
Policy Instruments for Decarbonised Networks: navigating the regulatory landscape to

| Turku PED -
y  Student village

Figure 22. Pictures from the Energy focused NZC Summer School in Milan;‘june 2025 (VTT)

Customised support for pilot cities

Technical experts have supported pilot cities with small efforts, based on the demand of the cities.

Experts have been supporting City Advisors on a demand basis, e.g. by joining some of the meetings

with the Pilot Cities when discussion topics have been highly technical (e.g., for district heating demand
response and ener gy f | gngsiwithiNZC City Adpison with the gities ¢f Hedsinkd s me e
and Lappeenranta).

- This project has received funding from the H2020 Research and Innovation
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Figure 23. Pilot city project twinning site visit in a waste- energy-from waste water recovery

plant in Helsinki, June 2025 (VTT)

Additionally, technical experts have joined some NZC Pilot programme events (e.g. ECT bootcamp in
January 2025 for the pilot citiesokick-off event), where Pilot Cities could reserve time slots to have 1-on-
1 discussions with technical experts. In this event, experts also helped to facilitate group discussions
aimed at addressing and guiding cities to solve their challenges, e.g. on how to monitor and evaluate
their pilot project.

Technical experts have also volunteeredi n A NZC expert support of fece hour
been provided an option to reserve a 1-on-1 discussion time with them, to discuss about their specific
issues and needs (between June-September 2025).

T R

igure 24. ECT (Enabling City Transitions) Bootcap for pilot cities, January 2025

Technical expertise needed at other NZC WPs

In addition to direct city-phasing domain-specific support, the WP10 experts have also helped internally

other NZC WPs in domain-specific questions with quick and focused activities. As one of the latest

examples of this kind of work, in August 2025, experts have been requested to review the technical tags

used across Notion Databases, supporting the creation of a professional and coherent data

management approach. Some of the technical experts havevoluntee r ed t o act as At hemat i
supporting NZC network partnership team to improve and deepen the collaboration between NZC

programme and other relevant projects, as well as to disseminate NZC knowledge portal and its services

and how to utilise them.

- This project has received funding from the H2020 Research and Innovation
Programme under the grant agreement n°101036519. 35
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4 When to use what: making the most of the WP10
services across the climate transition

The Climate Transition Map serves as a shared reference for cities to navigate the complex and
iterative process of achieving climate neutrality. It outlines key transformation phases, from building a
mandate to understanding the system, co-creating interventions, taking action, learning and eventually
embedding the change.

The five WP10 services were intentionally developed to support cities across these phases. Each
tool offers value at different points in the transition, and together, they form an integrated, modular
support system. This allows cities to move from challenge identification to implementation and learning
in a flexible and context-specific way.

To help visualise this, Figure 25 maps each WP10 service onto the phases of the Climate Transition
Map. This clarifies when each tool is most useful and highlights how they complement one another.

Explore the interactive Climate Transition Map at: https://netzerocities.app/ClimateTransitionMap.

BUILD A UNDERSTAND CO-CREATE A TAKE ACTION LEARN AND MAKE IT THE
STRONG THE SYSTEM PORTFOLIO REFLECT NEW NORMAL
MANDATE

CITY
GOVERNMENT

T ACTIONABLE SHARE SENSE MAKE ENABLE
PATHWAYS PORTFOLIO AS A GROUP REPLICATION
CONNECTIONS CONNECT PIVOT AND
RELATIONSHIPS INTERVENTIONS IMPLEMENT ADAPT FORMALISE
ACROSS

FUTURE
SCENARIOS

LOCAL
ECOSYSTEM

TRACK

OTHER LEVELS PROGRESS

o lII

o

o

.

J

Figure 25: WP10 services mapped across the Climate Transition Map. Each tool supports key
phases in the city transformation process and offers a route into action and impact

> '

Where each tool adds value

The Knowledge Repository appears under Understand the system, Co-create a portfolio and
Take action. It offers deep insights into individual solutions, including enablers, impacts and
implementation examples, making it useful across both planning and execution stages.

The Solution Bundles tool spans Build a strong mandate, Understand the system and Co-
create a portfolio. It encourages systemic thinking by showing how multiple solutions can work
together in a cohesive and integrated portfolio.

The Solution Outliner also contributes to the first three phases. It helps cities structure their
thinking, define priorities and narrow down their options based on local levers and needs.

The Learning Programmes present from Co-create a portfolio through Make it the new normal.
These structured learning activities help city teams build the knowledge, capabilities and
governance structures needed for long-term transformation.

The Demand-Driven Expertise provides tailored support during Co-create a portfolio, Take
action and Learn & reflect. It helps cities overcome challenges, refine solutions and receive
context-specific advice as they move forward.

This project has received funding from the H2020 Research and Innovation
Programme under the grant agreement n°101036519. 36
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Using the toolbox efficiently

Each WP10 tool has a distinct purpose and entry point, but they are designed to be:
Interoperable: usable in combination for deeper impact
Intuitive: easy to access and apply regardless of city size or capacity

Accessible: freely available via the NetZeroCities Portal
Cities can use the tools:

Sequentially: following a progression from planning to implementation
In parallel: across teams or departments, tackling different aspects
Selectively: based on specific needs, priorities or challenges.
Annex 1 provides direct access links and practical mini-tutorials to help cities get started.

Combining tools for greater impact

Cities are encouraged to combine WP10 services for strategic value and greater coherence. For
example (see also Figure 26):

Use the Solution Outliner to define a key priority.

Explore systemic combinations through the Solution Bundles.

Engage in the Learning Programme to build team capacity and understand how to
operationalise these tools and approaches.

Dive deeper into technical details via the Knowledge Repository.
Leverage Demand-Driven Expertise for tailored advice as challenges arise.

These tools are not fixed to a rigid sequence. Their strength lies in helping cities work iteratively and
strategically, using the right resource at the right time based on evolving needs.

Solution
Bundles

Solution
Outliner

Knowledge
Repository

. a &)

-e [

A

Explore systemic
combinations

e

i)
3

Get solution insights
and technical details

From idea to action:
solutions planned, teams
trained and support
activated

Define priorities

City Challenge
or Goal

Demand-
driven
Expertise

Get tailored su;;[:ort

Learning =
Programme -

Build team capabilities

Figure 26: Suggested use pathway of WP10 services. lllustrates how cities can move from
identifying a challenge to planning, preparing and taking action, supported by the right tools
and learning resources

This project has received funding from the H2020 Research and Innovation
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5 Conclusion

The suite of services developed under WP10 st ands a
neutrality pathways. From the Knowledge Repository to the Solution Bundles, the Outliner, the Learning

Programme and the demand-driven expertise, these tools have been designed not only for cities, but

with them. The process has ensured that solutions are practical, adaptable and rooted in the real

challenges and opportunities faced by European municipalities.

This deliverable has sought to make these services accessible and actionable. Yet, their value will only
be realised through active use: by cities exploring the resources, engaging with the tools, adapting them
to local contexts and accelerating their programmes to transformation.

The message is therefore simple: the tools are here, ready to be used. We invite you to take them
further: to explore, engage, adapt and accelerateyour ci t y 6 s .Jogethenr thesenseps can
help cities move faster and more confidently towards a just, inclusive and climate-neutral future.

This project has received funding from the H2020 Research and Innovation
Programme under the grant agreement n°101036519. 38
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Annex 1. Mini-tutorials

This annex includes short, visual step-by-step guides for each of the five core WP10 services. These
tutorials are designed to help cities get started quickly and make the most of the tools available on the
NetZeroCities Portal.

Annex 1.1. How to browse the Knowledge
Repository

The Knowledge Repository (KR) offers a structured and user-friendly way to explore technical solutions
and practical resources that support cities in achieving climate neutrality. Below is a short walkthrough
to help you navigate and use the KR efficiently.

Step-by-step: getting started with the Knowledge Repository

Step 1. Access the Knowledge Repository via the Portal

Visit: https://netzerocities.app/knowledge

No login or special access is required.

C About Climate Transition Map Leam Connect Act
Knowledge
Repository
[ Q Search ]

(T Pilot quide book %7 Quickreads &l Transition team playbook %] Communication playbook

FILTER RESOURCES

Tags v
- ' Grey water treatment (including Nature Based Solutions) and reuse
Type v : : A
(O bocument 261 o
(O Factsheet ]
(O video 8
(D Article 00
(O Visual case studies i@
(O Method &7 ==
D Climate City Contract % T 4 Circular economy Stakeholder engagement Circular economy Stakeholder engagement
(O Case studies s =9 n Nature based solutions Viater Air quality Climate resilience
C 5 | Greywwter trestment T

B caivas - Wat Building Building

CCC - 2030 Climate Neutrality Action Plan (template) E]

Document
L LAST UPDATE JUNE 2024 This template provides a clear and instructive structure
Figure 27: Landing page of the Repository landing page, with AiTyped f i | t er opti on di sy

Step 2. Start with a thematic area overview

Navigate to the Quick reads section (Figure 28) and select the page titled Technical Innovation
(Figure 29). This age provides access to multiple thematic areas (such as Energy generation or Mobility
and transport), which serve as gateways to grouped solution factsheets.

- This project has received funding from the H2020 Research and Innovation
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Knowledge
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FILTER RESOURCES

Quick read Quick read Quick read Quick read
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o e CLIMATE FINANCING MONITORING CITIZENS
Type v ey THE MISSION & LEARNING AND
CONTRACTS FOR IMPACT STAKEHOLDER

ENGAGEMENT

Quick read Quick read Quick read Quick read
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Figure 28: AiQuick readso ac
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TECHNICAL INNOVATION FOR CLIMATE-

NEUTRALITY
ENERGY USE AND SUPPLY IN ENERGY GENERATION MOBILITY AND TRANSPORT
BUILDINGS
Achieving et zer0 emissions n al cities demands transformaticnal change across all sectors. Tacking To tackle carbonintensive To phase out fossi fuekbased
emission sources is at the heart of this challenge. Fortunately, a wide range of technologies and innovative Stationary energy use in ‘eneegy in cities. 8 shift to low- transport in cities, promoting
solutions are avaiable to signficantly reduce these emissions. These technologies and solutions must buildings, which constitutes. ‘carbon generation methods s cleaner  altematives ik
address all major emission domains, inchuding bulldings, Industry, transport, waste treatment (both sobd 40% of cmies energy essential  This  includes walking, cycling and public
waste and wastewater), agnculture and forestry, and, of course, energy from fossl fuels (whether from gnd consumption, requiss a shift developing sustainable energy transport,  while  adopting
energy supply or district heating networks among others) to renewsble sowces and systems ke photovoltaics, electrification and
Improved energy efficency to wind turbines and bioenergy, Cocperative, Connected and
Gities are siready making sigrificant efforts to Fmplemant thesa technological solutens. To accelerate the reduce emissions.  Effective akoag with in ™
adoption of innovations, leaming from peers 15 essential The Ewopean Commission has identified seven renovation focuses on better energy storage and smart essential. This strategy aims
priorities for technological action, detailed below. However, to effectively implement thess solutions, cities. insulation, lowcarbon technologles  to  replace 10 reduce travel needs, shift to
must also actvate several systemic levers. These levers inchude materials  and  renewsdle carbon-ntensive  electricity, ecofriendly  and  active
7 3 3 : and monit energy  integration  Smart heating and cooling By mability and enhance vehicle
L These efforts are crucial for driving the necessary transformations technologies  and  energy focusing on renewable energy efficiency to achieve zero-
towards climate neutraiity. management systems further sources  and  efficent carbon wransport
optimize energy use and electricity use, cities can Implementing  SUMPs  and
support sive schieve & more sustainable integrating  electric  and
upgrades, fosterng longterm energy supply and effectively Iydrogen vehicles with smart
_____ sustanabilty in the building reduce emissions. infrastructuee  and  digital
KEY CLIMATE: Y sector platforms wil improve urban
mobifty  and  reduce
emissions

Tochnological sokitions that address the following seven pricrities -along with a transversal fild for enabling
instruments- are critical, a5 identified by the European Comenission's | tooaral & s by

l £l AR BNV NATURE.8ASED SoLIMONS RS BT

. -
. — —
T . Adopt a To address emissions from To cut emissions from

ek o il el Kol e ean il vovcasame

Figure 29: Technical Innovation quick read page, linking to thematic areas

Box 6. Extra tips to access thematic articles in the Knowledge Repository

You can also access thematic articles by:

1 Using the keyword searchonthe mai n page and

(o]
9 Clicking the direct links provided in section 3.1 and Annex 2

- This project has received funding from the H2020 Research and Innovation
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3. Explore grouped solutions within each thematic article

Scroll to the bottom of a thematic article to find a list of related solution factsheets. These are grouped

under the articlebs topic and link directly to detail

Mobility and Transport

he Mobil
tranaport

e T - : o
Figure 30: Thematic article o Mobifity and Transportd, wi t h grouped solutions
the end of the page

Step 4. Browse solution factsheets

Each solution factsheet is structured to support quick navigation and decision-making. It includes:

A summary of the solution with visuals.

Associated co-benefits (e.g., resilience, health, equity).

The list of keywords.

Pre-conditions and enabling conditions.

Constraints and barriers for implementation.

Drawbacks and adverse impacts of the solution after implementation.
External links to additional information and related resources.
Indicators to explore impacts and DNSH alignment.

Instruments and processes for implementation.

Examples of real-world implementation and references.

- This project has received funding from the H2020 Research and Innovation
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About Climate Transition Map Learn Connect Act

Back to knowledge

Muncipal solid waste separation at source: pay as you throw

Authors
PPay as you throw (PAYT) is policy instrument that charges citizens for the amount of waste
they produce, so the Municipal Solid Waste (MSW) services are considered as an utility. It is '::;‘r:’,ﬂ;e';p“
often linked with the purchase of trash bags directly by the citizens, usually marked with a Manager at Energy
code. Division - CARTIF
Resident Perspective Ana Gémez

if member - CARTIF

N

Soldwasts funding shifts A
——— | - ‘ Fair

rats [payment per bag)

LGl

T ——
pore

BT O B OB e
[— b
o Bapanlat st ton
[— o,

Lo, @) Ot Eﬂm,w‘
WasteZero' :

Source: © 2014 WasteZero

CARTIF

Easy

Last update: May 3, 2023

Tags

There are different types of pay as you throw systems, with different outcomes and

effectiveness.

+ Cash-based system: Residents pay an amount in cash for every bag they dispose of at

I ) Climate resilience
a convenience center or transfer station

Variable Rate Carts: Residents choose from among different sizes of carts, paying
more for the larger carts and less for the smaller ones.

Tags on Bags: Residents pay by the bag by affixing a pre-paid tag or sticker to each bag
of trash. Under license CC BY-NC-

Bag-based system: Residents dispose of their waste in specialized bags approved by
the city or town and clearly marked with the municipal seal or other unique
instructions/information; collection can be either with automated pickup or by hand,

About Climate Tran:

nMap  Leam  Connect  Act

under

Where: smaller municipalities and metropolis. modified  ma

rerme.

Benefits: using economy to incentivise a less environmentally impactful lifestyle, great
control over costs.

Win-win stratey that has conduct to high recycling rates in the cities where it has been
implemented.

Product life cycle stages & Modules (EN15978): End of Life C1 - C4

Comments ()

Figure 31: Sample solution factsheet: Municipal solid waste separation at source: pay as you
throw, showing key information fields

Step 5. Use filters a
To find specific content:

keyword se

Use the search bar at the top (Figure 32), or
Apply sidebar filters to browse by type or resource or keyword (Figure 33).

This project has received funding from the H2020 Research and Innovation
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C About Climate Transition Map Learn Connect
Knowledge
Repository

NET ZERG CITIES

st

[ Q envelope

Search }

[ pilot guide book 47 Quick reads

FILTER RESOURCES

Tags v

Type v

151 Transition team playbook =] Communication playbook

Envelope insulation

2022-08-31 «  Facisheet

Building envelope consists of all components that separate the interior
from the exterior in a building, it includes the roof, walls and floor. The
most important principle for energy efficient construction is a continuous

insulating envelope all around the building, which is also key to maintain
comfortable indoor conditions. Figure from...

Building Materials Technology Building Materials Technology

Climate resilience

Envelope thermal capacity

Facishest

Enhannina tha tharmal narfarmannn f huildinn Geealanan b imaroine

Figure 32: Using the keyword search function in the Knowledge Repository

",
‘ About Climate Transition Map Leam Connect

Act

Knowledge
Repository

Q

— ]

[0 Pilot guide book %7 Quick reads

FILTER RESOURCES

Tags v
Q. buidirf

Social & Economy

Sustainable environment

Science & Technology

() Building =
Type v
@ Factsheet P
(O Document 261
(D video n8
D Article 100
(D Visual case studies 188
(O Method &
(O climate City Contract 58
(0 case studies 5

151 Transition team playbook %] Communication playbook

Grey water treatment (including
Nature Based Solutions) and reuse D

20220915 = | Factshest

Greywater is the wastewater generated in households or office buildings
without serious contaminants, such as water from baths, sinks and

“ washing machines. Greywater can be separated from blackwater (water

from toilets or kitchens) and then treated on-site for direct reuse in toilets
recharge or irrigation. Greywater is a relevant secondary source of water...
Circular economy

Stakehoider engagement Circular economy

Stakeholder engagement Climate resilience Nature based solutions Water
Air quality Climate resilience Nature based solutions Water Building
Building

Figure 33: Applying sidebar filters to browse content by resource type or theme

Step 6. Rate, comment, save or share

Each factsheet includes options to:

Rate the resource (e.g. for quality or relevance)
Comment with feedback, deployment experience, or links to related content
Save or copy the link to share with colleagues or stakeholders

This project has received funding from the H2020 Research and Innovation
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= A senace model for grey water treatment with NES was 1ested in 10,10, The senvice « A servica model for grey water trestment with NES was tested In 12,5210, The senvice
model considers a leasing contract and a payment fee per m3 of water treated and feused. model considers a leasing contract and @ payment fee per m3 of waler ireated and reused.
The nature-based grey water systems have been tested in a rather short period of time (e.9.. “The nature based grey water systems have been tested in a rather shart period of time (e.9,
some months to 1-2 years). Since the operating fime of grey water ireatment should be some months to 1-2 years). Since the operating time of grey water treatment should be
‘closer 10 15-20 years, a further ful scale testing is 51 needed. [1]. ‘closer to 15-20 years, a further fulk-scale testing ks stll needed. [1]
CO-BENEFITS > CO-BENEFITS >
KEYWORDS > KEYWORDS >
PRE-CONDITIONS & ENABLING CONDITIONS > PRE-CONDITI NABLING CONDITIONS >

RIERS FOR IMPLEMENTATION b3

RAINTS/BARRIERS FOR IMPLEMENTATION >

DRAWE ADVERSE IMPACTS OF THE SOLUTIONS after > DRAWBACKS/ADVERSE IMPACTS OF THE SOLUTIONS after >
implementation implementation
EXTERNAL LINKS > EXTERNAL LINKS >
IMPACTS (Indicators + DNSH) IMPACTS (Indicators + DNSH) “Tol U3 GBOUA YOUE CHPOTOnc. .

How would you rate this resource?
INSTRUMENTS/Processes for implementation EEEEB INSTRUMENTS/Processes for implementation Please type here..
EXAMPLES e Love EXAMPLES

Next Naxt

Cammants ) Commaents ()

Figure 34: Engagement options at the bottom of a solution factsheet: rating and commenting

Did you know?
Box 7. Practical tips to get more out of the Knowledge Repository

Combine the KR with the Solution Outliner to filter relevant options by barriers and city context.
Use it in parallel with Solution Bundles to check how individual solutions connect within

systemic actions.

The KR supports both deep dives and rapid scans: use it early for exploration, and later to
validate and detail selected solutions.

- This project has received funding from the H2020 Research and Innovation
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Annex 1.2. How to use the Solution Bundles tool

The Solution Bundles tool allows cities to explore climate actions as part of integrated bundles rather
than isolated measures. Through an interactive 3D interface, users can see how solutions interconnect,
where they could be implemented across different urban areas, and how to link them to technical details
in the Knowledge Repository.

Below is a step-by-step walkthrough to help you make the most of the tool.

Step-by-step: getting started with the Solution Bundles tool
Step 1. Access the tool and explore related guides and resources

Go to the ACT section of the NetZeroCities Portal and open the Solution Bundles service:

https://netzerocities.app/solution-bundles

"
‘ About Climate Transition Map Leamn Connect

Act Tools Overview Engagement Strategy Tools NetZero Planner

The NetZeroCities Portal hosts many 1ools to support Explore all tools at a glance Engage and activate stakeholders Economic Modelling Tool
your work, now and into the future.

Barometer EU Climate Projects Navigator

Explore all tools through the overview page or dive Data dashboard exploring Mission Cities’ EU climate neutrality initiatives and projects
straight in. progress

Finance Guidance Tool Solution Outliner
Find the right funding for your projects Technical decarbonisation solution
(factsheet) finder

Figure 35: Finding the Solution Bundles within the NZC Portal
Before exploring the bundles, you may want to review:

The user guide available within the tool.

The Learning Programme resources (Section 3.4), which provide additional context on
systemic approaches and portfolio development.

Step 2. Select a strategic bundle

Choose one of the four bundles thatbestmat ches your <cityds goal s. I
Carbon Capture, Storage & Removal Bundle as an example.

o

NETZEROCITIES SOLUTION BUNDLES

LOW-CARBON ENERGY
VIA SECTOR COUPLING

REDUCTION OF ENERGY
& RESOURCES NEEDS

fﬂéiu

@ genially aa < -

Figure 36: Homepage i Selecting a Bundle

- This project has received funding from the H2020 Research and Innovation
Programme under the grant agreement n°101036519. 45

n

t

hi


https://netzerocities.app/solution-bundles

D10.6 Final report on WP10 services N ET ZERO CITI ES

Each bundle begins with a short overview structured in three parts: the core idea, why it matters, and
what this bundle offers. This helps you quickly understand the systemic focus of the bundle.

In addition, a small menu on the right-hand side of the screen allows you to switch to another bundle,
return to the home page, or access this mini-tutorial at any time.

Harnessing both natural sinks (forests, soils, green infrastructure) and innovative
technologies to capture, store, or reuse CO:, removing residual emissions from
power, transport, and industry.

Carbon capture is essential to balance hard-to-abate emissions, achieve negative
carbon outcomes, and strengthen resilience. It also improves air quality, supports
circular carbon use, and enhances urban ecosystems.

Guidance for cities on combining nature-based and technological solutions, with
examples tailored to different urban contexts: from green corridors and
neighbourhoods to industrial zones and port districts.

Figure 37: Introduction of the Carbon Capture Storage & Removal Bundle

Step 4. Apply thematic filters

Use the magnifying glass filter to explore the bundle through WP10 thematic areas (e.g., stationary
energy, mobility, circular economy, nature-based solutions).

In this mini-tutorial, we will choose the Nature-Based Solutions area. When you click on this section,
the following 3D view will appear (Figure 38).

CARBON CAPTURE,
STORAGE & REMOVAL

sEEsEEEEEEEEEEEEEEEg
* %

*
*

URBAN CARBON STORAGE & SEQUESTRATIO
AND SINGULAR GREEN INFRASTRUCTURE

7aRELELELLE LRI

eSEEEEEEEEEEEEEE B AT
.

EEEsEEEEEEEEEEEEEEEEESY

T
CONCEPTS

sunn

*

snus®

Legend of
NBS icons

DR ICETY

Figure 38: Nature Base Solutions Areain CCSR Bundle (1)

On the right-hand side of the screen, you will also find a legend of icons showing the technological
solutions represented. Each icon is linked to specific zoom areas within the 3D environment.

' “IIIIIIIIIIIIIIII-..
*
~
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Explore the city-like environment where solution icons are mapped to different urban areas such as
Green Boulevard, Sandy Shores, Multi-Functional Square, and more.

This visualisation groups solutions by location, helping you identify where interventions could take place
within the city and which areas may serve as strategic points of action.

In this example, we are interested in the Vertical Mobile Gardens solution, so we will go directly to the
Green Boulevard area, where this solution is referenced.

o

2008

&) GE

T
CONCEPTS

Figure 39: Nature Base Solutions Area in CCSR Bundle (2)
Note on thematic areas without zooms

Not all thematic areas are organised through zooms or intervention zones. Some sections, such as
Concepts, Enabling Instruments, Digital Solutions, and Circular Economy, use a simpler interface,
where solutions are directly linked to the Knowledge Repository factsheets.

In these cases, you can open the content either by clicking on the icons or directly on the solution titles

Mini example: The concept of the Water-Energy-Food-Ecosystem (WEFE) Nexus approach is
presented in this format, giving direct access to its factsheet in the Knowledge Repository.

- This project has received funding from the H2020 Research and Innovation
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CARBON CAPTURE,

STORAGE & REMOVAL

CARBON DIOXIDE REMOVAL (COR) /
NEGATIVE EMISSIONS

ECO-DISTRICTS / GREEN NEIGHBOURHOO0DS

Illlllllllllllllllllll.

% WATER-ENERGY-FOOD-ECOSYSTEN |
CWEFE) NEXUS APPROACH .
P & 2 , SRl b ; amamm v

» Concept: Water-Energy-Food-Ecosystem (WEFE) Nexus approach
"

CARBON CAPTURE AND STORAGE (CCS)
AND UTILISATION (CCU)

B\ URBAN GREEN SPACE
ECOLOGY

sevLoe B camy

e

sazscmy
ALLRRHTS RESERED

WEFE Nexus Approach Factsheet /
"

Figure 40: Clicking in WEFE Nexus Approach in Concepts Area

Step 6. Zoom in on priority areas

Look more closely at clusters of interventions to gain deeper insight into local implementation options.
These zooms allow you to see how different measures can be combined within the same urban space
to maximise climate, social and environmental benefits.

When you are already inside one of the information windows of a zoom area and hover over a case

study, a short description will pop up. This gives you a quick insight into what the case study is about,
helping you decide straight away whether it is of interest.

5 ) idors in boul
Urban carbon storage & sequestration, and singular g Vegetated carridors I botlavards

3 lower temperatures, improve climate
silfatigtWS s e e e e e EEEERES B comfort, and support active mobility
~ Vertical mobile gardens

GREEN BOULEVARD S -'1
Best practice:

Mobile vertical gardens, such as modular *green living rooms”, provide flexible ™

greening in boulevards with limited planting space. =

Case study:

Mobile Green Living Room (Germanyig
“ 7 “Green"urban’ aréas:

ity “corfidors ‘for ‘active “and” &M

mobili
Best practice:
Linear green corridors with continuous trees and vegetation in boulevards help to Sustainable urban
reduce surface temperatures by up to 5°C, improve air quality, and promote walking drainage systems capture
and cycling. and filter rainwater at

street level, preventing
2dellin, Colombia) network overload

ons s -y

E pavements: Hard drainage-flood prevention

.

Fnents in boulevards combine reinforced permeable or elevated
e Med drainage systems, preventing flooding during heavy rainfall.

u

" Systems (SuDS)
Best practice:
SuDS integrate permeable pavements, rain gardens, infiltration trenches and
tree pits to manage stormwater at street level.
Case study:
Grey 1o Green (Sheffieid, Uk) B3
hard drai

£ | Grassed swales and water retention pounds
r. green parking pavements E

Rard (Toronto, Canadz) B

Best practice:
- 7 36 permeable pavers, porous asphalt or grass grids. Integrated in  Bioswales in boulevards slow and fifer runoff, directing t to retention ponds for
Sh 0 rt d escri ptl on pedestrian strips, they support both drainage and greening. storage, infiltration, and biodiversity benefits.
Case study:

of the case study i Street Edge Alternatives Project (Seattle, E£uU) [

@ty

Figure 41: Green Boulevard Zoom in NBS Area
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Step 7. Click on solution icons
Inside the window of a zoom area, click on the icon next to the solution title to open the linked
factsheet in the Knowledge Repository. Each factsheet provides detailed information, including:

A description of the solution and its applications.

Co-benefits for climate, society and economy.

Barriers and enablers to implementation.

Examples and case studies from real-world projects.

This allows you to move from a visual exploration of bundles to in-depth technical knowledge that can
support planning and decision-making in your city.

GREEN BOULEVARD

gardens, such as modular “green living rooms”, provide flexible

Germany) [}
' Green urban areas: Green corridors for active and cooler
mobility
Best practice:
Lkwgnmcomdorsvdmwnﬂ uous trees and vegetation in boulevards heip to
surface temperatures by up to 5°C, improve air quality, and promote walking
ndr.ydhg
Case study:
Green Corridors (Medellin, Colombia) [
Water interventions

Hard drakigefiood

Best practice:
Hard drainage pavements in boulevards combine reinforced permeable or elevated
surfaces with controlled drainage systems, preventing flooding during heavy rainfall.

Case study:
Queens Quay Boulevard (Toronto, Canada) [
&

Green
pavements; green parking pavements

rass grids. Integrated in
mwmmnmswmmmhg.mmm

Case study:
Thl High Line (NK, Eeuy) B

(@ geniall}

Figure 42: Clicking in the Factsheet of the Vertical Mobile Gardens

Step 8. Review case studies

Browse the best practices and case studies embedded in the tool to learn from other cities that have
implemented similar measures. These real-world examples illustrate how solutions have been adapted
to different urban contexts, helping you:

Understand practical implementation steps.

Anticipate challenges and enabling factors.

Gain inspiration for replicating or scaling solutions in your own city.
In this example, the Mobile Green Living Room (Germany) shows how vertical mobile gardens can
provide flexible greening options in dense urban areas.

If you click on the icon next to the case study title, you will be redirected to the original reference,
website or article for that specific case study.

- This project has received funding from the H2020 Research and Innovation
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» Mobile Green Living Room Office for Living Architecture

GREEN BOULEVARD

Urban carbon storage & and singular green
infrastructure

. Vertical mobile gardens.

Best practice:
Mobile vertical gardens, such as modular “green living rooms”, provide flexible
~ S[ee0i0 0 Rouleyards Wi ited piggips space.
- Casestudy: =
-~

for active and cooler
Yo
getatidh I boulevards help to
rqnly,nﬁ'zrmvnldng
.
-

Best practice:
Hard drainage pavements in boulevards combine reinforced permeable or elevated

heavy rainfall.

.
‘e

Case study:
Queans Quay Boulevard (Toronto, Canada) & 06y o
amnnus ﬂ%ﬁ-‘.

Case Study I

Best practice:
Green paveme: or grids.
parking and pedestrian strips, they support both drainage and greening.

The Hign Line (NYK, EEUL) )

Figure 43: Clicking in the Case Study of the Vertical Mobile Gardens

Step 9. Use in workshops and planning
Bring the tool into stakeholder workshops or municipal meetings as a shared visual reference. It helps:

1 Facilitate cross-department discussions.
91 Co-design integrated portfolios of action.
71 Refine and align Climate City Contract (CCC) actions with systemic and spatial insights.

By using the Solution Bundles tool in group settings, cities can create a common understanding and
strengthen collaboration around climate-neutral strategies.

Box 8. Combining tools for actionable planning

Combine the Solution bundles tool with the Knowledge Repository for technical detail and with the
Solution Outliner to prioritise solutions by your local context. Together, they provide a powerful

pathway from exploration to actionable planning.

- This project has received funding from the H2020 Research and Innovation
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Annex 1.3. How to use the Solution Outliner

The Solution Outliner helps cities prioritise solutions from the Knowledge Repository, based on their
local context and ambitions. It allows Transition Teams to define key conditions (ambitions, barriers,
enablers, co-benefits) and then generates a tailored list of solutions most relevant to their pathway
towards climate neutrality.

Step-by-step: getting started with the Solution Outliner

Step 1. Review your c i t gootext

Before starting, hold a Transition Team session to

AMBITION Which sectors are included in the Action Plan, which is the city's climate
ambition? For each decarbonisation sector or domain, there will be some optimum or priority
solutions over others. The tool will help the Transition Team select those ambitions that best fit
their strategy.

CO-BENEFITS What co-benefits are you seeking to achieve with this ambition? Envisage
the outcomes or the co-benefits aimed at from your Action Plan. Each prioritised solution will
impact differently on the city and the citizenship, and the Transition Team must have a systemic
and collective vision to identify what co-benefits derive from the different impact pathways that
the successive actions will allow to be achieved.

BARRIERS What can stop your ambition or make it fail? To implement a successful Action
Plan, the Transition Team must identify those obstacles or barriers that must be faced, both
from a technical, social, or political point of view. Once again, the identification and mapping of
these barriers must be defined collaboratively by the Transition Team.

ENABLERS What can serve as a lever or opportunity to promote the achievement of the
ambitions proposed in the city's climate transition map? In opposition to barriers, it is
important to identify those elements of opportunity that make the Action Plan a more robust and
viable instrument for the city's climate transition.

SOLUTION OUTLINER

NET ZERC CITIES
... BEFORE USING THE SOLUTION OUTLINER

Review the context conditions comprehensively and in collaboration with the Transition Team.

For better use of the Solution Outliner, the Transition Team should deliver one or several sessions
to have a common overview and collective Team understanding of the context conditions.

AMBITION Which sectors are included in the Action Plan, which is the city's climate ambition? » ™

For each decarbonisation sector or domain, there will be some optimum or priority solutions over : _. hd
others. The tool will help the Transition Team select those ambitions that best fit their strategy. u
CO-BENEFITS What co-benefits are you seeking to achieve with this ambition? n ls

Envisage the outcomes or the co-benefits aimed from your Action Plan. Each prioritised solution
will impact differently on the city and the citizenship, and the Transition Team must have a (BT ETCaRTET e
systemic and collective vision te identify what co-benefits derive from the different impact
pathways that the successive actions will allow to be achieved.

@00 @00 @00 Qe . ”
BARRIERS What can stop your ambition or make it fail?
To implement a successful Action Plan, the Transition Team must identify those obstacles or -
barriers that must be faced, both from a technical, social, or political point of view. Once again, the | ‘ ‘ ‘ “
identification and mapping of these barriers must be defined collaboratively by the Transition : { | 1

Team. b 0
ENABLERS What can serve as a lever or opportunity to promote the achievement of the

ambitions proposed in the city's climate transition map?

In opposition to barriers, it is important to identify those elements of opportunity that make the

Action Plan a more robust and viable instrument for the city’s climate transition.

© Back CONTINUE =
Figure 44: Transition Team co-creation before start using the tool
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Step 2. Access the tool and explore related guides and resources

Go to the ACT section of the NetZeroCities Portal and open the Solution Outliner service:

https://netzerocities.app/solution-outliner

=
‘ About Climate Transition Map Leamn Connact E]

Act

Tools Overview
The NetZeroCities Portal hosts many 100ls 10 SUPPOTT your work, Explore all tools at a glance
now and into the future.

Barometer
Explore all tools through the overview page o dive straight in.

Finance Guidance Tool

Data dashboard exploring Mission Cities’ progress

Engagement Strategy Tools

Engage and activate stakeholde f§

NetZero Planner

Economic Modelling Tool

EU Climate Projects Naviga:Sg

EU climate neutrality initiatives ana projects

Solution Bundle

Technical solution portfolios for greater impact

Find the right funding for your projects

NZC Solution Outliner user quidance

NZC Solution Outliner tutorial video

SOLUTION OUTLINER

... ABOUT THE SOLUTION OUTLINER

Why?

++ To help cities confront the overwhelming amount of
information to implement the most appropriate actions for
their action plan

++ To facilitate the work of municipal teams in defining the plan
and thus focus only on those measures and solutions that
best adapt to the needs of each city

What?

Levers far the tool:

+#+ Search of practicality and simplicity

++ Alignment with transition map process

Connectivity:

++ With other tools developed within the mission platform

© BACK

NET ZERC CITIES

How?

% Through a web tool that connects the city's ambition with
contextual information (barriers, facilitators, co-benefits)

% Providing cities with a preliminary and filtered list of
solutions with which to start working in a more manageable
way.

Added value of the solution outliner

% Gives cities the ingredients to define their portfolio of actions
based on each context.

%+ And seek integration, synergy, and coordination between
them.

++ Simulate different scenarios and play with hypothetical
situations, expanding the scope of the analysis

CONTINUE =

Figure 45: A summarize User guide is also included as a functionality in the tool
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SOLUTION OUTLINER
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... WHAT IF MY CONTEXT CHANGE?

The Solution Outliner allows the Transition Team to change the context conditions whenever necessary, not only if the context conditions change, but
also when the Team wants to model a possible scenario different from the current one.

Is everything clear now?...

Yes! So let's start using the Solutions
Outliner

¢

No, | need more information

© BACK

Figure 46: From this summarize guide you can explore both the complete guide and the video

3. Select your ambition and context conditions

Select the GHG reduction ambition and relevant systems to act on (e.g., energy, mobility, buildings).
This will help define the scope of your NZC pathway.

Figure 47: Ambition scope for the different thematic areas (related to GHG sectors)

Enter co-benefits, barriers, and enablers that reflect your local situation. These shape how the tool filters
solutions.
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