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Cities and urban areas have been identified as the main opportunity in reaching climate
neutrality, as they consume 78% of the world’s energy and produce more than 60% of GHG.
This need and vision are shared across EU cities and regions, but the climate neutrality
transition process is complex, and many barriers have been identified. Even local and regional
authorities have shown commitment to achieve climate neutrality, the lack of appropriate
horizontal and vertical CET governance, integrated and holistic solutions and lack capacity
(knowledge and resources) to develop and implement CET plans and strategies slows down the
development of these process.

The general objective of the PLAN4CET project is to support European regions and cities to
design, develop and implement Clean Energy Transition plans according to their needs and
possibilities. To do so, the project has been conceived as an initiative where different project
outputs (methodologies, tools and capability building and technical assistance) will be generated
to support EU regions (specially to support medium and small unicipalities with a capacity lack)
and cities in their CET planning, implementation and monitoring ctivities. The project will directly
support 3 EU regions in improving the Climate and sustainable Energy Action Plans in pilots to
be carried out in Navarra (ES), Skane (SW) and Emilia-Romagna (IT). These regions represent
different type of EU regions and will serve as samples to many others in which the learnings
and best practices can be transferred.

PLANA4CET consortium is composed by a group of 11 organisations located in 4 European
Countries (Spain, Sweden, Italy, and Belgium), involving different type of local and regional
public authorities together with other entities.

Disclaimer

This document reflects only the author's view. CINEA and the European Commission are not
responsible for any use that may be made of the information it contains.

LIFE22-CET-PLAN4CET - Contract N°: 101120316
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Summary

PLANACET provides to Local and regional authorities the access to a platform designed to
overcome barriers in the elaboration of SECAPs for small municipalities, reducing complexity,
supporting automation in data collection, systematization and restitution.

CET supportive tools report describes 36 different tools that public administrations can use to
implement and monitor the CET strategies and plans in their territory.

The collected tools are categorized according to the scale at which they can be used (local,
provincial, municipal) and according to the CET phase they are most suitable for. For each tool,
where available, a case study is described which provides an example of what can be achieved
when applying the tool. The tools cover the main pillars of the Clean Energy Transition which
can be implemented at local level, improving energy efficiency and increasing renewable
shares, such as: building renovation, (thermic or electric) renewable energy production,
sustainable mobility, energy sharing and Positive Energy Districts.

This catalogue serves as a valuable resource to support CET planning, fostering knowledge
exchange and replicability of tools.

LIFE22-CET-PLAN4CET - Contract N°: 101120316
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Abbreviations

API Application Programming Interface
BIPV Building Integrated Photovoltaics

CET Clean Energy Transition

CoM Covenant of Mayors

GHG Green House Gas

GIS Geographic Information System

HVAC Heating, Ventilation and Air Conditioning
loT Internet of Things

PV Photovoltaic

SECAP Sustainable Energy and Climate Adaptation Plan

LIFE22-CET-PLAN4CET - Contract N°: 101120316
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1. Introduction

Cities are expected to play a key role in achieving the ambitious energy targets set by the
European Union. Local administrations committed to the Clean Energy Transition need to
dedicate a large effort to the development of their SECAP and face a number of complex
challenges, starting from securing political will to gathering the relevant data to inform the plan.
SECAP promotes actions along three pillars: climate mitigation, climate adaptation and, from
2025, energy poverty. The SECAP process initiates with building a common vision on energy
and climate, then gathering the necessary information to build the emission baseline. From this
knowledge base, the actions can be designed. Once the SECAP is approved, every two years,
the municipality needs to monitor the actions included in the SECAP to assess its progress.
Looking ahead, Europe aims at climate neutrality by 2050, which not only requires to address
mitigation and adaptation, but also to balance the remaining green house gas emisions up to
reaching neutrality. The Mission “100 Climate Neutral and Smart Cities by 2030” groups
frontrunner cities leading the way to this ambitious goal.

Building the knowledge base to plan the energy transition and progress towards carbon
neutrality is a demanding task for municipalities, given that the data sources are not always
available nor updated. Additionally, these data are frequently owned by external organizations
such as multiutilities or energy providers. Regarding mitigation actions, the integration of
different data domains is necessary, such as energy consumption, renewable energy
production, energy performance of public and residential buildings, and mobility data.

The tools showcased in this report cover the main pillars of the Clean Energy Transition which
can be implemented at local level, improving energy efficiency and increasing renewable
shares, such as: building renovation, (thermic or electric) renewable energy production,
sustainable mobility, energy sharing and Positive Energy Districts.

Each tool can be applied at different stages of the CET planning process, as detailed in the
following methodological chapter.

This report aims to provide to municipal technicians and managers a catalogue of tools which
have been developed and tested by various initiatives funded by the European Commission,
mostly from the LIFE and Horizon programme, to support CET planning.

The tools are useful both for municipalities facing for the first time the challenge of CET planning
but also for those which aim at diving with more detail into a specific aspect of CET.

LIFE22-CET-PLAN4CET - Contract N°: 101120316
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2. Methodology

To develop a comprehensive catalogueue of tools supporting Clean Energy Transition (CET)
Plans, a structured approach was followed, consisting of several phases:

A standardized table (Table 1) was designed to systematically gather key information about
tools for Clean Energy Transition (CET) planning, ensuring uniformity and comprehensiveness
in data collection. Each columns in the table corresponds to a specific critical details.

The table begins by collecting general information about the tool, including its name and a brief
description of its objective. This is followed by an assessment of which stage of the CET
planning (see table 2) the tool is suitable for, the primary target audience and its applicability
across different geographical scales: regional, provincial, and municipal. For each scale, the
table indicates whether the tool is suitable for planning efforts at that specific level. Accessibility
is also recorded, specifying whether the tool is open-access or restricted (e.g., requiring
licensing or specific permissions).

The table further provides a detailed assessment of each tool. This includes its relevance, which
explains the tool's potential to assist municipalities and identifies the phases of the Sustainable
Energy and Climate Action Plan (SECAP) where it can be applied. It also describes the tool's
functionality, outlining how it works and what it consists of, such as whether it is a software
platform, methodology, or dataset.

Another key section focuses on data requirements, listing the types of input data necessary
for the tool to function effectively, such as information on building stock, demographic data,
energy usage, or climatic conditions. Additionally, the table provides links to the tool itself, if
available, as well as contact points or references for stakeholders seeking more information.
Finally, the table documents any case studies where the tool has been previously applied.
This includes identifying the projects in which the tool was used, along with the geographical
contexts, demonstrating its practical utility and potential for replication.

This structured format ensures that the table to serve as a valuable resource for stakeholders,
enabling them to evaluate tools based on their needs, operational scale, and specific project
requirements.

LIFE22-CET-PLAN4CET - Contract N°: 101120316
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Table 1 — Template table for CET supporting tool description

TOOL OBJECTIVE STAGES OF PRIMARY SCALES [CHOOSE] TOOL PROJECT NAME
NAME [Tool CET TARGET Regional | Provincial | Municipal | ACCESIBILITY AND CONTACT
purpose] PLANNING AUDIENCE INFORMATION
[Which [Primary target
stage(s) the audience]

tool and
supports] [Level of
technical
expertise
required]

Training / Documentation Available: Indicate if training resources or documentation are available and where they can be
accessed

Relevance: How can this tool help municipalities? In which phase of the SECAP can it be used?

Tool: How does the tool work? What does it consist of?

Data required: What typology of data is required to effectively operate? (e.g. building stock, demographics, etc..)
Resources: Link to the tool reference and contact points.

Case study: Has the tool been used before? In which project and in which geographical context?
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2.1.1. CET phases

Tools for Clean Energy Transition (CET) planning can be applied across different phases of the
process, supporting both stakeholder engagement and citizen involvement. The table below
outlines these phases, highlighting specific activities and approaches for engaging stakeholders
and citizens at each stage, from developing a vision to reviewing and readjusting CET actions.

Table 2 CET phases taken into account in the PLAN4CET toolbox.

CET phase

1 — Developing a vision

2 — Planning
3 — Implementation

4 — Monitoring

Stakeholders

Engagement strategy
(stakeholder mapping)

Community of practice to be
consulted in all subsequent
steps

Focus groups to prioritize
options

Information campaigns on
incentives or funding

Involvement of stakeholders
in the monitoring of CET

Citizens

Surveys

Citizens assembly

Participative budgeting

Communication campaigns
Co-creation spaces

Public opinion surveys,
citizens science,

actions : .
online tools (apps, virtual

forums, social media or
webpages)

Surveys and interviews

5 — Review/Readjust Workshops

2.1.2. Internal Scouting at Eurac Research
An initial internal scouting activity was carried out to identify tools developed or used in projects
involving Eurac Research. This phase included:
A review of documents and outcomes from previous projects.
Interviews with Eurac researchers who developed or used these tools, to collect the
required data outlined in the standardized table.
Leveraging Eurac’s internal network to facilitate the identification of tools and their
developers.

2.1.3. Desk Research and Partner Involvement

Alongside internal scouting, desk research was conducted to identify other relevant tools beyond
Eurac’s context. Simultaneously, the project's partner (Parma, Skane, Navarra) and the
SisterMatrix Network (sisters projects of PLAN4CET) were involved by sharing the standardized
table. Partners were asked to replicate the process of identifying and compiling data for tools
developed or used in their respective contexts.

10
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2.1.4. Results
At the conclusion of this process, a catalogueue was compiled containing detailed information

on 36 identified tools. For each tool, the catalogueue includes a description of its functionalities,
contact details of reference persons, and other relevant information to assess its applicability.
This catalogue serves as a valuable resource to support CET planning, fostering knowledge
exchange and replicability of tools.

LIFE22-CET-PLANA4CET - Contract N°: 101120316
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3. Tools catalogue

TOOL NAME TOOL OBJECTIVE ‘
Decidim DECIDIM is a digital platform for citizen participation
Decision Support Tool for Mapping homogenous territorial areas
homogenous areas
PED mapping Evaluate the suitability of existing area for the

development of Positive Energy Districts (PED).
EU City Calculator Energy modelling tool integrating specific mitigation

actions

CEESEU Secap Evaluation tool A quick self-assessment to evaluate the compliance with
the SECAP criteria.

Cities4PED toolkit Co-design the sequence of actions for an inclusive
neighbourhood (re)development

Multi Energy Systems Simulator Modular, multi-node model that allows to investigate non

Model (MESS) optimal solutions by simulating the energy system.
Eplanopt Define solutions that satisfy minimum criteria in the

analyses of various energy strategies by means of energy
planning models (EnergyPLAN and DEAP)

Life4AHEAT A GIS plugin for the mapping and visualization of waste
heat from production

Optimal allocation of electric A geospatial analysis of electric-vehicle charging

vehicle charging infrastructure in | infrastructure allocation within a city and a region, based

cities and regions on open source GIS tools

Regional Energy Modelling / Develop scenarios to understand how a regional energy

Regione Piemonte system can contribute to achieving the latest European
targets.

Enermaps Open Source Tools to Share, Compare, and Reuse Low-
Carbon Energy Data

Hotmaps Open source mapping and planning tool for heating and
cooling

Greta Simulation Tool Economic and financial simulation tool for the evaluation of

the Near Surface Geothermal Energy (NSGE) systems
potential across the Alpine Region.

r.green An add-on of the GRASS software which computes the
residual energy potential of different renewable energies
like biomass, ground source heat pumps or hydropower

LIFE22-CET-PLANA4CET - Contract N°: 101120316
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CERPIan - Cost Effective
Renovation Plan

Software for the simulation of redevelopment scenarios of
a building stock, determining the most suitable and cost-
effective solutions.

BIPV Database

A showcase of case studies, products and tools for
Building Integrated Photovoltaics

Historic Building Energy Retrofit
Atlas

Free and accessible database of good practice solutions
for sustainable renovation of historic and traditional
buildings.

HIBERtool - Historic Building
Energy Retrofit Tool

Showcase of solutions for the energy-efficient retrofit of
historical buildings. The tool documents solutions for
windows, walls, ventilation, heating and solar.

IWG5

Parametric simulation-driven database of energy
consumption, costs, and environmental impacts in
baseline and renovation packages for European
residential and office building typologies

Sankey-diagram

Visualisation of enegy flows in e.g. a certain geographical
area e.g. a municipality

Guide on energy planning for
local administrations

Support municipalities in the elaboration of their SECAP

Local Planner

Support the energy transition planning in the local-scale
(e.g. municipality) and the development and impact
assessment of climate strategies at the local level.

STEP-WISE Toolkit

Allows administrations at all levels to have a digital
baseline model of their area/region, use physics-based
energy simulation to evaluate different energy scenarios,
prioritise interventions in time, and build dynamic Clean
Energy Transition Plan to monitor progress towards
targets

PowerBi

Creating customized dashboards

ISCAN

A cloud-based platform for managing and analyzing
building performance data in real-time

Monitoring and management tool

for the covenant of mayors

Monitor the municipalities adhering to the covenant of
mayors, monitoring of the SECAPS, consultation of
measures implemented by the municipalities and
evaluation of the results

Portal for energy transition in
Navarra

Information on the energy balance of Navarra together
with other data related to the generation and consumption
of energy, promotion of renewable energies, investments
made and/or deductions applied, etc.

LIFE22-CET-PLANA4CET - Contract N°: 101120316
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Transition _and energy planning | Simulation of the behavior of a set of buildings in the urban
based on urban modeling context, taking into account not only the dynamics of the
individual buildings

IN-PLAN Practice Integrate energy and climate plans into spatial planning

Regiolst Planning Framework provides a comprehensive, structured approach for
regional energy planners in Europe to develop and
implement sustainable, cost-effective energy strategies in
line with the energy efficiency first (eelst) principle.

Energy monitoring platform An easily adjustable tool for implementing energy
management system and monitoring climate adaptation in
municipalities and companies

GlS-based map of solar potential | Visualize the size and solar energy production potential of
each rooftop/area based on their position and orientation

Public buildings energy efficiency | |dentify feasible and financially sustainable renovation
investments toolkit scenarios for public buildings

Inventortool Drafting CO2 emissions inventory

LIFE22-CET-PLANA4CET - Contract N°: 101120316
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PRIMARY TARGET SCALES [CHOOSE]
STAGES OF CET AUDIENCE
OBJECTIVE PLANNING [Primary target audience] PROJECT NAME AND CONTACT
TOOL NAME [Tool purpose] [Which stage(s) the tool and Regional Provincial Municipal TOOL ACCESIBILITY INFORMATION
supports] [Level of technical expertise
required]

DECIDIM is a digital :

platform for szgn Designed to serve both small
DECIDIM Implementation phase and large collectives, public X X X Open https://decidim.org/about/

participation : o
and private organizations

Training / Documentation Available: Indicate if training resources or documentation are available and where they can be accessed
https://decidim.org/ and https://docs.decidim.org/en/develop/whitepaper/decidim-a-brief-overview.html

Relevance: How can this tool help municipalities? In which phase of the SECAP can it be used?

Citizen participation is crucial in CET planning. Implementing a flexible democratic system ensures that citizens have a meaningful role in the decision-making processes related to clean energy transition. This system allows for
the active engagement of citizens in shaping policies, projects, and initiatives that affect their communities and the environment.

A flexible democratic system adapts to the diverse needs, preferences, and concerns of citizens, fostering inclusivity and transparency in CET planning. It provides various avenues for citizens to participate, such as public
consultations, community meetings, citizen assemblies, and online platforms. These mechanisms enable citizens to voice their opinions, provide feedback, and contribute ideas to the planning and implementation of clean energy
initiatives.

Moreover, a flexible democratic system encourages collaboration and cooperation among stakeholders, including government agencies, non-profit organizations, businesses, and academic institutions. By involving diverse
perspectives and expertise, it promotes innovative solutions and ensures that CET planning reflects the collective interests and values of the community.

Overall, implementing a flexible democratic system empowers citizens to actively participate in CET planning, strengthening social cohesion, trust, and ownership of clean energy initiatives. It fosters a sense of responsibility and
accountability among all stakeholders, ultimately leading to more effective and sustainable outcomes in the clean energy transition.

Tool: How does the tool work? What does it consist of?

Decidim is a digital platform for participatory democracy, allowing organizations to create customized websites for democratic engagement. It enables various processes like strategic planning, budgeting, and public consultation.
Decidim operates as a public-commons, free and open infrastructure, governed by a social contract emphasizing principles of transparency and equal opportunity. Its functional architecture revolves around patrticipatory spaces,
offering diverse mechanisms for democratic engagement. Beyond its technological role, Decidim empowers social processes and fosters collective action. In essence, Decidim represents a technopolitical project, merging legal,
political, and social dimensions to redefine digital democracy.

Data required: What typology of data is required to effectively operate? (e.g. building stock, demographics, etc.)
Resources: Link to the tool reference and contact points.
https://decidim.org/ and https://docs.decidim.org/en/develop/whitepaper/decidim-a-brief-overview.html

Case study: Has the tool been used before? In which project and in which geographical context?

The best known and intensively used instance of Decidim, as a digital platform for participatory democracy, is www.decidim.barcelona, with (as of December 2018) more than 30,000 registered participants, more than 1.5 million
page views, over 300,000 visitors, 35 participatory processes, 1,141 public meetings channelled through the platform and 13,297 proposals, out of which over 9,196 have already
become public policies grouped into 5,485 results whose implementation level can be monitored by citizens.

'Iodecidim

free open-source participatory democracy
for cities and organizations
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PRIMARY TARGET SCALES [CHOOSE]
STAGES OF CET AUDIENCE
OBJECTIVE PLANNING [Primary target audience] PROJECT NAME AND CONTACT
TOOL NAME [Tool purpose] [Which stage(s) the tool and Regional Provincial Municipal TOOL ACCESIBILITY INFORMATION
supports] [Level of technical expertise
required]
Decision
Support Tool Mapping homogenous . .
for territorial areas Planning Provinces and Regions X X Closed PhD thesis of Jessica Balest
Jessica.balest@eurac.edu
homogenous
areas

Training / Documentation Available: Indicate if training resources or documentation are available and where they can be accessed
J. Balest, L. Secco, E. Pisani, G. Garegnani. Municipal transitions: the social, energy, and spatial dynamics of sociotechnical change in South Tyrol, Italy. energy resSoc. Sci., 54 (2019), pp. 211-223, 10.1016/j.erss.2019.04.015

Relevance: How can this tool help municipalities? In which phase of the SECAP can it be used?

With the aim of proposing recommendations on how to use social and territorial specificities as levers for wider achievement of climate and energy targets at local level, this research analyses territories as sociotechnical systems.
Defining the territory as a sociotechnical system allows us to underline the interrelations between space, energy and society. Groups of municipalities in a region can be identified with respect to their potential production of
renewable energy by means of well-known data-mining approaches. Similar municipalities linking together can share ideas and promote collaborations, supporting clever social planning in the transition towards a new energy

system. Custor 1 - The bestparorming and semiasd
W Cluster 2 - Mountain municipalities with some important actors: SVP, tourist sector, and citizens
. . BN Cluster 3 - Municipalities with mixed energy, tourist activities, and avalanche phenomena
Tool: How does the tool work? What does it consist of? I Ciuter 4 - Vlly Roo and aphiure muicpaltio o
Cluster 5 - Municipalities with young and politically active people
. . . aps age . « . oy . . . . - B Cluster 6 - i ies with i tourist i and elders
This research describes the main specificities in each cluster of municipalities for addressing local energy plans and achieving a wider change in terms of renewable energy IR Clota 7 Wakcomacke I icbaftes Wl o sssoctve paichin =
development I Urban municipalities .
Data required: What typology of data is required to effectively operate? (e.g. building stock, demographics, etc.) ‘ J
Socioeconomic, Governance, Infrastructure, Renewable Energies and Climate data y 3 : ¥
Resources: Link to the tool reference and contact points. EaNP | 2
J. Balest, L. Secco, E. Pisani, G. Garegnani. Municipal transitions: the social, energy, and spatial dynamics of sociotechnical change in South Tyrol, Italy. energy resSoc. ‘ .
Sci., 54 (2019), pp. 211-223, 10.1016/j.erss.2019.04.015 Jessica Balest. Jessica.balest@eurac.edu ﬁf %N\

Case study: Has the tool been used before? In which project and in which geographical context? 0 2 50 km

The methodology has been applied to the South Tyrol case study (ltaly).
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PRIMARY TARGET SCALES [CHOOSE]
STAGES OF CET AUDIENCE
OBJECTIVE PLANNING [Primary target audience] PROJECT NAME AND CONTACT
TOOL NAME [Tool purpose] [Which stage(s) the tool and Regional Provincial Municipal TOOL ACCESIBILITY INFORMATION
supports] [Level of technical expertise
required]
EU HEU Kinetic Project (Knowledge

Evaluate the suitability of Integration for Neighbourhoods in
PED existing area for the . — Energy Transition led by Inclusive
mapping development of Positive Implementation phase Municipalities X X Closed Communities)

Energy Districts (PED). Daniele.vettorato@eurac.edu

Training / Documentation Available: Indicate if training resources or documentation are available and where they can be accessed
Soon to be released at: https://www.eurac.edu/en/institutes-centers/institute-for-renewable-energy/projects/kinetic

Relevance: How can this tool help municipalities? In which phase of the SECAP can it be used?

The PED mapping tool goes beyond assessment to propose systemic redevelopment scenarios, envisioning transformative strategies for enhancing energy efficiency and resilience within neighborhoods. These scenarios offer
stakeholders a roadmap for sustainable urban development, integrating PED principles into urban planning processes.

Tool: How does the tool work? What does it consist of?

The PED mapping tool represents a novel approach to urban planning, integrating spatial analysis and scenario development to assess neighborhood readiness for PED implementation. At its core, the tool employs Geographic
Information Systems (GIS) to analyze the characteristics of neighborhoods, pre-evaluate energy balances, a multi-criteria analysis framewaork facilitates a comprehensive evaluation of b - X o il'ﬁ

neighborhood suitability, enabling stakeholders to prioritize investments and develop targeted strategies for PED adoption.
Data required: What typology of data is required to effectively operate? (e.g. building stock, demographics, etc.)

Building level data about energy production and consumption.
Resources: Link to the tool reference and contact points.
Soon to be released at: https://www.eurac.edu/en/institutes-centers/institute-for-renewable-energy/projects/kinetic

Case study: Has the tool been used before? In which project and in which geographical context?
Yes, it has been applied to the case studies of Parma (Italy), Copenhagen (Denmark) and Bucharest (Romania)
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PRIMARY TARGET SCALES [CHOOSE]
STAGES OF CET AUDIENCE
OBJECTIVE PLANNING [Primary target audience] PROJECT NAME AND CONTACT
TOOL NAME [Tool purpose] [Which stage(s) the tool and Regional Provincial Municipal eSS INFORMATION
supports] [Level of technical expertise
required]
. Energy modelling tool EUCityCalc (2021 — 2024)
EU City . : o : o _
Calculator integrating specific Implementation phase | Municipalities X Open https://europeancitycalculator.eu/about/ and
mitigation actions simona.aronica@energy-cities.eu

Training / Documentation Available: Indicate if training resources or documentation are available and where they can be accessed
https://eucitycalc.climact.com/

Relevance: How can this tool help municipalities? In which phase of the SECAP can it be used?

Perform simulations in real time, accessing a direct understanding of the key measures and levers of the low carbon transition. Get an eye opener on the whole energy system and its dynamics, all GHG emissions, and the
associated resources and socio-economic impacts. Follow the steps to select measures, build scenarios and analyze them in regard to GHG reductions and costs.

Tool: How does the tool work? What does it consist of?

The project adopts the prospective modelling approach of the EU City Calculator webtool, an open-source tool providing cities with a sectoral outlook on the type and ambition of measures they can take to achieve a transition
towards climate neutrality. The model supports cities in designing tailored transition pathways and policy scenarios

Data required: What typology of data is required to effectively operate? (e.g. building stock, demographics, etc.)
Resources: Link to the tool reference and contact points.
https://europeancitycalculator.eu/about/ , https://eucitycalc.climact.com/ and simona.aronica@energy-cities.eu

.. EU
Cit
Caylc

Case study: Has the tool been used before? In which project and in which geographical context?

EU City Calculator supports 10 pilot cities across Europe: Riga, Dijon Métropole, Mantova, Zdar, Palmela, Sesimbra, Setubal, Koprivnica, Varazdin, Virovitica
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PRIMARY TARGET SCALES [CHOOSE]
STAGES OF CET AUDIENCE
OBJECTIVE PLANNING [Primary target audience] PROJECT NAME AND CONTACT
IRl ALt = [Tool purpose] [Which stage(s) the tool and Regional Provincial Municipal LRl Aelel==e Ly INFORMATION
supports] [Level of technical expertise
required]
CEESEU- . H2020 CEESEU project
SECAP A quick self-assessment Miauel Morcillo
Evaluation to evaluate the Monitoring phase Covenant of Mayors X X X Open tg illo(at)climatealli
Tool compliance with the gp signatories P Z r:;.mocr:m o.a cimatealiance.org or
SECAP criteria. ndrea qr05| . .
at a.carosi(at)climatealliance.orq.

Training / Documentation Available: Indicate if training resources or documentation are available and where they can be accessed
https://eu-mayors.ec.europa.eu/en/ceeseu-secap-evaluation-tool, https://eu-mayors.ec.europa.eu/en/guide-how-to-use-ceeseu-secap-evaluation-tool

Relevance: How can this tool help municipalities? In which phase of the SECAP can it be used?

Easy-to-use tool for a quick self-assessment to evaluate the compliance with SECAP. The tool helps CoM signatories to identify Additionally, the SECAP Performance is evaluated in terms of 6 Evaluation Criteria
further opportunities to improve SECAP development and implementation

Tool: How does the tool work? What does it consist of?

. . L . o Relevance Efficiency ) )
The tool includes all necessary SECAP components, such as political process, administrative structure, budget, participatory Each criteria is rated using a 6 Using that rating scale, the
BE|l. RVA Acti P . | tati Iti-I | t d iust t it points scale, being 6 the best SECAP is evaluated both in terms
process, , , Action Plan, implementation, multi-level governance, energy poverty and just transition. W oy o it - T imgace 5F I3 Owacall Parformance, and
Data required: What typology of data is required to effectively operate? (e.g. building stock, demographics, etc.) as shown below. the '"dr:"'d"l" ':."h':"f'“f”
) Effectiveness Sustainability R R
Resources: Link to the tool reference and contact points. 6 Points Rating Scale
https://eu—mayors.ec.e.uropa.eu/en/ceeseu—secap—evaluatlon—tool and https://eu-mayors.ec.europa.eu/en/quide-how-to-use- Good Satisfactory Unsatisfactory | Clearly Inadequate
ceeseu-secap-evaluation-tool. 5 4 3 2
Miguel Morcillo at m.morcillo@climatealliance.org or Andrea Carosi at a.carosi@climatealliance.org
Case study: Has the tool been used before? In which project and in which geographical context? Overall SECAP 4
Yes, it has been applied to different case studies in central and eastern Europe. Performance Satisfactory
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PRIMARY TARGET SCALES [CHOOSE]
STAGES OF CET AUDIENCE
OBJECTIVE PLANNING [Primary target audience] PROJECT NAME AND CONTACT
LSOOG AlI= [Tool purpose] [Which stage(s) the tool and Regional Provincial Municipal OieL GBIy INFORMATION
supports] [Level of technical expertise
required]
N Co-de_5|gn the sequence CitiesAPEDS
CitiesaPED | of actions for an Implementation phase Municipalities X Open Contacts at https://
toolkit inclusive neighbourhood P P P P .gn ac S/ att ;:/s..t.enjrgy(; toolbox/
(re)development cities.eu/project/cities4peds-too

Training / Documentation Available: Indicate if training resources or documentation are available and where they can be accessed

https://enerqy-cities.eu/project/cities4peds-toolbox/

Relevance: How can this tool help municipalities? In which phase of the SECAP can it be used?

Advancing the PED concept and definition for new and existing districts and neighbourhoods, fostering PEDs through legal levers and ensuring PED qualities from planning to = TmIHor AT

implementation; Developing approaches for effectively engaging citizens and business stakeholders. % P :

Tool: How does the tool work? What does it consist of? '4:? — i

This practical toolkit focuses on hands-on strategies, processes, and transformational capacities, to support and inspire local PED initiators. = j

Data required: What typology of data is required to effectively operate? (e.g. building stock, demographics, etc.) § . = -
= v D

Resources: Link to the tool reference and contact points.

https://energy-cities.eu/project/cities4peds-toolbox/

Case study: Has the tool been used before? In which project and in which geographical context?

Yes, The Brussels Northern District (BE), Aspern Seestadt in Vienna (AT), the Stockholm Royal Seaport (SE), Lyon Confluence (FR), Bospolder-Tussendijken in Rotterdam (NL) and the

Georgian District in Limerick (IR)
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PRIMARY TARGET SCALES [CHOOSE]
STAGES OF CET AUDIENCE
TOOL OBJECTIVE _ PLANNING [Primary target audience] TOOL ACCESIBILITY PROJECT NAME AND CONTACT
NAME [Tool purpose] [Which stage(s) the tool and Regional Provincial Municipal INFORMATION
supports] [Level of technical expertise
required]

Multi
Energy Modular, multi-node
Systems model that allows to Municipalities and https:/gitlab.inf.unibz.it/luigi.bottecchia/mess-
Simulator | investigate non optimal = Implementation phase | companies. High level of X X Open energies-mdpi
Model solutions by simulating technical expertise required luigi.bottecchia@eurac.edu
(MESS) the energy system.

Training / Documentation Available: Indicate if training resources or documentation are available and where they can be accessed
https://gitlab.inf.unibz.it/luigi.bottecchia/mess-energies-mdpi, https://www.researchgate.net/publication/353086031 The Potential Of Simulating Energy Systems The Multi Energy Systems Simulator Model

Relevance: How can this tool help municipalities? In which phase of the SECAP can it be used?
Multi Energy Systems Simulator (MESS) is a modular, multi-energy carrier, multi-node model that allows the investigation of non optimal solutions by simulating an

. . . . . District A
energy system. The model was built for urban level analyses. However, each node can represent larger regions allowing wider spatial scales to be represented as well. cHe P PV
. R ~ o ‘ P ~ ~ N | P rd
Tool: How does the tool work? What does it consist of? A SO SO
The main design goals in the development of MESS are: I Electrical lines .-

(i) the model has been built having in mind urban level analyses, while maintaining a certain flexibility in terms of spatial resolution;

(ii) it should be possible to use the model without the need of coding but just by writing human-readable configuration files;

(i) the model should be able to perform analyses on systems composed by multiple energy carriers (e.g., electricity, heat, fuels);

(iv) the model should have a flexible approach to temporal resolution and time series; having a free and open source energy system model written in Julia.
Data required: What typology of data is required to effectively operate? (e.g. building stock, demographics, etc.)

The input data needed includes model specifications, technology parameters (essentials, constraints, monetary, priority), network node configurations, and associated X3

time series files for demand profiles, non-dispatchable generation, and energy prices. PR
Resources: Link to the tool reference and contact points. iy ~
https://gitlab.inf.unibz.it/luigi.bottecchia/mess-energies-mdpi, &
https://www.researchgate.net/publication/353086031 The Potential Of Simulating Energy Systems The Multi Energy Systems Simulator Model
Case study: Has the tool been used before? In which project and in which geographical context?

Yes, see https://www.researchgate.net/publication/353086031 The Potential Of Simulating Energy Systems The Multi Energy Systems Simulator Model
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% PLAN4CET

STAGES OF CET

OBJECTIVE PLANNING
TOOL NAME [Tool purpose] [Which stage(s) the tool
supports]

Define solutions that

satisfy minimum criteria

in the analyses of

r ner :

EPLANopt various energy Implementation phase

strategies by means of
energy planning models
(EnergyPLAN and
DEAP)

PRIMARY TARGET
AUDIENCE
[Primary target audience]

and Regional
[Level of technical expertise

required]

Municipalities and
companies. High level of X
technical expertise

SCALES [CHOOSE]

TOOL ACCESIBILITY

Provincial Municipal

X Open

Training / Documentation Available: Indicate if training resources or documentation are available and where they can be accessed

D3.3. CET Supportive tools report

PROJECT NAME AND CONTACT
INFORMATION

RegEnMod Project, Eurac
Research.

Matteo Prina,
matteo.prina@eurac.edu

https://www.eurac.edu/en/institutes-centers/institute-for-renewable-energy/tools-services/software-tools/eplanopt-optimization-tool-energy-scenarios, https://gitlab.inf.unibz.ittURS/EPLANopt

Relevance: How can this tool help municipalities? In which phase of the SECAP can it be used?

Inspecting the best future alternatives of the energy system requires particular characteristics and resolution to completely assess the challenges of the energy transition. A high
temporal resolution in the modelling is required to properly catch renewable energy variability. Sector-coupling is needed to accurately evaluate the synergies between energy

sectors. EPLANopt model based on EnergyPLAN software, developed by Aalborg University, has the above-mentioned features.

Eurac research has coupled the EnergyPLAN software with a multi-objective evolutionary algorithm to perform the expansion capacity optimization with a multi-objective approach.
The multiobjective optimization approach allows the modelers to present the final results to the policy makers in the most transparent way enabling a participatory process for the

selection of best futurealternatives fo r the energy system.
Tool: How does the tool work? What does it consist of?

EPLANopt - EnergyPLAN Optimization - is a script to run a genetic optimization for the EnergyPLAN software developed by Aalborg University, based on the DEAP Distributed
Evolutionary Algorithms in Python. The main purpose of the EPLANopt model is to define solutions that satisfy minimum criteria in the analysis of various energy strategies by means

of EnergyPLAN and DEAP

Data required: What typology of data is required to effectively operate? (e.g. building stock, demographics, etc.)

Resources: Link to the tool reference and contact points.

EPLANOpt

Generate initial population

Evaluate each individual
{on annual costs and CO, emissions) [+

Rank each individual \\\
according to fitness Tl
)\ 58 EnergyPLAN
'
'
\\

Input variables:
_ .~ - Capacities of RES
- Capacity of

electric storage. -
- Energy efficiency - Wind

i
— Yes '
— Convergence >_°-
STOP ! Annual output:
&\rea:hed?/ - : - Annual Cost
SN A - €O, emissions
T '
,,,,,,,,,,,,,,,
Generate a new population
Theoihioptters Multi- EnergyPLAN
- Parent selection
28 i Objective
- Mutation luti y
algorithm

{MOEA)

https://www.eurac.edu/en/institutes-centers/institute-for-renewable-energy/tools-services/software-tools/eplanopt-optimization-tool-energy-scenarios, https://gitlab.inf.unibz.itfURS/EPLANopt, Matteo Prina, Eurac Research,

matteo.prina@eurac.edu

Case study: Has the tool been used before? In which project and in which geographical context?
Yes, to model South Tyrol energy system as described in this publication https://re.public.polimi.it/handle/11311/1079166
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PRIMARY TARGET SCALES [CHOOSE]
STAGES OF CET AUDIENCE
OBJECTIVE PLANNING [Primary target audience] PROJECT NAME AND CONTACT
LSOOG AlI= [Tool purpose] [Which stage(s) the tool and Regional Provincial Municipal IOl ARy INFORMATION
supports] [Level of technical expertise
required]
A GIS plugin for the L LifedHEAT
mapping and Municipalities and Giovanni Dalle Nogare, Eurac
LIFE4AHEAT . o Implementation phase companies. High level of X X X Open ’
visualization of waste . . Research
. technical expertise _ )
heat from production Giovanni.dallenogare@eurac.edu

Training / Documentation Available: Indicate if training resources or documentation are available and where they can be accessed
https://energoplanosana.lv/en/ and https://www.ownyoursecap.eu/resources/

Relevance: How can this tool help municipalities? In which phase of the SECAP can it be used?

LIFE4HeatRecovery aims to demonstrate a new generation of highly efficient district heating networks. By means of reversible heat pumps used either for heat recovery or heat utilization, the project’s networks will recover urban
waste heat sources available at low temperature, i.e. lower than 40°C, and in district heating networks operated at conventional temperature (third generation, working around 70 to 90°C) or at
low temperature (fifth generation, at 10 to 25°C).

Tool: How does the tool work? What does it consist of?
GIS plugin for the estimation and mapping of waste heat from industrial and tertiary production that could be recovered

Data required: What typology of data is required to effectively operate? (e.g. building stock, demographics, etc.)
Urban level data of production sites, energy consumption data

Resources: Link to the tool reference and contact points. LI FE 4 H EAT
https://www.life4heatrecovery.eu/it/?bpage=3&bcpp=3, Giovanni Dalle Nogare, Eurac Research, Giovanni.dallenogare@eurac.edu R E c Ov E RY
Case study: Has the tool been used before? In which project and in which geographical context?

Yes, it has been tested on the case study of Bolzano (ltaly).
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STAGES OF CET

OBJECTIVE PLANNING
TOOL NAME [Tool purpose] [Which stage(s) the tool
supports]
Optimal

allocation of

electric vehicle A geospatial analysis of

electric-vehicle charging

charging infrastruct llocati

infrastructure | '"M1asUCHUIe aloCation - 0 entation phase
in cities and within a city and a

regions region, based on open

source GIS tools.

PRIMARY TARGET
AUDIENCE
[Primary target audience]
and
[Level of technical expertise
required]

Municipalities and
companies. Medium level of
technical expertise

Regional

X

SCALES [CHOOSE]

Provincial

Training / Documentation Available: Indicate if training resources or documentation are available and where they can be accessed

Municipal

TOOL ACCESIBILITY

Closed

D3.3. CET Supportive tools report

PROJECT NAME AND CONTACT
INFORMATION

Interreg IT-CH Mobster

Alyona Zubaryeva

Senior Researcher at Institute for
Renewable Energy, Eurac
Research

alyona.zubaryeva@eurac.edu

https://www.eurac.edu/en/institutes-centers/institute-for-renewable-energy/tools-services/emobilityservices/atlas-charging-infrastructures-in-cities-and-reqgions, https://publications.jrc.ec.europa.eu/repository/handle/JRC101040

Relevance: How can this tool help municipalities? In which phase of the SECAP can it be used?

The study summarized in this report presents a GIS methodology, based on open source tools that may assist national authorities to allocate charging stations for electric vehicles (EVS) in urban environments, rural road

networks, and highways.
Tool: How does the tool work? What does it consist of?

A methodology was developed to provide optimal locations of electric vehicle infrastructure (charging stations) within a spatially extended region. Two different cases were identified: placement in a city network (urban road
network) and in a regional or national network (rural roads and highways). For a city and a regional network, the methodology identifies high-potential areas for the installation of charging station. In contrast, for a highway

network the methodology provides explicitly the suggested locations: the charging stations should preferably be placed in already built areas, gas stations or rest areas, to

minimize additional investment costs

Data required: What typology of data is required to effectively operate? (e.g. building stock, demographics, etc.)

Road network, Points of Interest, Existing Charging infrastructure.
Resources: Link to the tool reference and contact points.

https://www.eurac.edu/en/institutes-centers/institute-for-renewable-energy/tools-services/emobilityservices/atlas-charging-infrastructures-in-cities-and-reqgions,

https://publications.jrc.ec.europa.eu/repository/handle/JRC101040,

Alyona Zubaryeva, Eurac Research, alyona.zubaryeva@eurac.edu

Case study: Has the tool been used before? In which project and in which geographical context?

A pilot study was made for the city of Bolzano/Bozen (city road network) and the province of Alto Adige/Sudtirol (rural and highway network). The municipality and the province

gave positive feedback on the suggested locations.
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PRIMARY TARGET

SCALES [CHOOSE]

STAGES OF CET AUDIENCE
OBJECTIVE PLANNING [Primary target audience] PROJECT NAME AND CONTACT
TOOL NAME [Tool purpose] [Which stage(s) the tool and Regional Provincial Municipal IOl /et ST INFORMATION
supports] [Level of technical expertise
required]

Redi | Develop scenarios to

egiona understand how a o _ Regione Piemonte project
Energy regional energy system Municipalities and Regions. Valentina D’Alonzo, Eurac
Modelling / g -Nergy sy Implementation phase High level of technical X X Closed ’

. can contribute to . Research

Regione achieving the latest expertise Valentina.dal d
Piemonte g alentina.dalonzo@eurac.edu

European targets.

Training / Documentation Available: Indicate if training resources or documentation are available and where they can be accessed

https://www.eurac.edu/en/institutes-centers/institute-for-renewable-energy/news-events/scenari-di-transizione-del-sistema-energetico-della-regione-piemonte

Relevance: How can this tool help municipalities? In which phase of the SECAP can it be used?

Eurac Research aims to understand how the Piedmont regional energy system can contribute to achieving the latest European targets by leveraging methodologies tested in past projects, such as creating decarbonization

scenarios for Austrian regions and European initiatives to identify, analyze, and map renewable resources for efficient energy use.
Tool: How does the tool work? What does it consist of?

The analysis will define at least three medium- to long-term transition scenarios supporting regional energy-environmental planning, targeting climate neutrality by 2050. It includes territorialized energy |mpact and CO2 emissions

analyses, environmental assessments for potential strategic evaluations, and economic analyses of public and private investments.
Data required: What typology of data is required to effectively operate? (e.g. building stock, demographics, etc.)

Data about buildings and energy attributes.

Resources: Link to the tool reference and contact points.
https://www.eurac.edu/en/institutes-centers/institute-for-renewable-energy/news-events/scenari-di-transizione-del-sistema-energetico-della-regione-

piemonte

Valentina D’Alonzo, Eurac Research, Valentina.dalonzo@eurac.edu
Case study: Has the tool been used before? In which project and in which geographical context?
Yes, it has been applied to the Italian region of Piemonte
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PRIMARY TARGET SCALES [CHOOSE]
STAGES OF CET AUDIENCE
OBJECTIVE PLANNING [Primary target audience] PROJECT NAME AND CONTACT
TOOL NAME [Tool purpose] [Which stage(s) the tool and Regional Provincial Municipal TOOL ACCESIBILITY INFORMATION
supports] [Level of technical expertise
required]
n rce Tool T
grﬁ):resc?grgeargoasntg Municipalities and EU H2020 EnerMaps
Enermaps Reusé Low—?:arb’on Implementation phase companies. Minimum level X X X Through application Simon Pezzutto, Eurac Resarch
of technical expertise Simon.pezzutto@eurac.edu

Energy Data
Training / Documentation Available: Indicate if training resources or documentation are available and where they can be accessed

https://www.eurac.edu/en/institutes-centers/institute-for-renewable-energy/projects/enermaps

Relevance: How can this tool help municipalities? In which phase of the SECAP can it be used?

EnerMaps aims to improve data availability, data quality, and data management for industry (in particular renewable technology industry), energy planners, energy utilities, energy managers, energy consultants, public
administration officers specialized in the energy sector and policy decision makers as well as social innovation experts and data providers, applying FAIR principles. The project collaborates actively with European-wide data
management initiatives such as the European Open Science Cloud Initiative and integrates actively its future users into the development of the different tools to insure their usefulness.

Tool: How does the tool work? What does it consist of?

The tool includes a gateway or search engine, to access research, publications, data and more in energy production and consumption. The gateway connects through metadata to a second tool, the visualization of datasets in
space and in Europe. Together with a series of analysis tools or so-called calculation models, users can analyze different datasets and run their own calculations at a low level of aggregations. Much work has been achieved in
dissemination of the tools at multiple levels. A wiki was finalized shortly after the availability of the analysis tools online.

Data required: What typology of data is required to effectively operate? (e.g. building stock, demographics, etc.)
Resources: Link to the tool reference and contact points.
https://github.com/enermaps and https://www.eurac.edu/en/institutes-centers/institute-for-renewable-energy/projects/enermaps

Simon Pezzutto, Eurac Resarch, Simon.pezzutto@eurac.edu

Case study: Has the tool been used before? In which project and in which geographical context?
Yes, see https://cordis.europa.eu/project/id/884161/results EN ER

MAPS
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PRIMARY TARGET SCALES [CHOOSE]
STAGES OF CET AUDIENCE
OBJECTIVE PLANNING [Primary target audience] PROJECT NAME AND CONTACT
TOOL NAME [Tool purpose] [Which stage(s) the tool and Regional Provincial Municipal TOOL ACCESIBILITY INFORMATION
supports] [Level of technical expertise
required]

Open source mapping Municipalities, companies, Horizon 2020 Hotmaps
Hotmaps and planning tool for Implementation phase citizens.. Minimum level of X X X Open Simon Pezzutto, Eurac Research

heating and cooling technical expertise Simon.pezzutto@eurac.edu

Training / Documentation Available: Indicate if training resources or documentation are available and where they can be accessed
https://www.hotmaps-project.eu, https://www.eurac.edu/en/institutes-centers/institute-for-renewable-energy/projects/hotmaps

Relevance: How can this tool help municipalities? In which phase of the SECAP can it be used?

The project features the development of an open source heating / cooling mapping and planning toolbox and to provide default data for EU28 at national and local level. These data and tool allow public authorities to identify,
analyze, model and map resources and solutions to supply energy needs within their territory of responsibility in a resource and cost efficient way. Hotmaps will help authorities to develop heating and cooling strategies on local,
regional and national scale which are in line with RES and CO,-Emission targets on national and EU level.

Tool: How does the tool work? What does it consist of?

This is a standardized platform suitable for a wide range of users regardless of the number of energy consumers. The platform is continuously being
updated, and currently, it offers six modules: Building module; Public street lighting module; Vehicle fleet module; Public transport module; Management
review module and Climate adaptation module.

Data required: What typology of data is required to effectively operate? (e.g. building stock, demographics, etc.)

Resources: Link to the tool reference and contact points. O
https://www.hotmaps-project.eu, https://www.eurac.edu/en/institutes-centers/institute-for-renewable-enerqy/projects/hotmaps

Simon Pezzutto, Eurac Research, Simon.pezzutto@eurac.edu

Case study: Has the tool been used before? In which project and in which geographical context?
Yes, across several pilot cities and regions in Europe, see https://www.hotmaps-project.eu/category/areas/
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STAGES OF CET
PLANNING
[Which stage(s) the tool
supports]

OBJECTIVE

TOOL NAME
[Tool purpose]

Economic and financial
simulation tool for the
Greta evaluation of the Near
Simulation Surface Geothermal
Tool Energy (NSGE) systems
potential across the
Alpine Region.

Implementation phase

PRIMARY TARGET
AUDIENCE
[Primary target audience]

and Regional
[Level of technical expertise

required]

Municipalities and
companies. High level of X
technical expertise

SCALES [CHOOSE]

Provincial

Training / Documentation Available: Indicate if training resources or documentation are available and where they can be accessed
https://www.eurac.edu/en/institutes-centers/institute-for-renewable-energy/tools-services/software-tools/greta-simulation-tool-geothermal-energy, https://tools.greta.eurac.edu

Municipal

Relevance: How can this tool help municipalities? In which phase of the SECAP can it be used?
This web tool carries out a spatial financial and economic evaluation of NSGE potential based on specific information such as the building type, the plant type, country, climatic zone, and heated surface. The simulation tool

includes also an interactive map of geothermal potential, allowing the identification of the most suitable areas for each geothermal technology, and a set of information helping evaluation of environmental and economic benefits,
and allowing the quantification of the impact that the spread of geothermal energy can have on a territory.

Tool: How does the tool work? What does it consist of?

TOOL ACCESIBILITY

Open

D3.3. CET Supportive tools report

PROJECT NAME AND CONTACT
INFORMATION

Alpine Space Greta project,
Daniele Vettorato, Eurac Research.
Daniele.vettorato@eurac.edu

The tool features an interactive map of geothermal potential, Internal rate of return (IRR), Discounted payback period (DPP), Levelized cost of energy (LCOE), simulation on a specific situation (building & plant type, climatic
zone, country, heated surface, temperature, annual billing for heating, financial subsidies)

Data required: What typology of data is required to effectively operate? (e.g. building stock, demographics, etc.)

Data about energy prices and intensities
Resources: Link to the tool reference and contact points.

https://www.eurac.edu/en/institutes-centers/institute-for-renewable-energy/tools-services/software-tools/greta-simulation-tool-geothermal-enerqy,

https://tools.greta.eurac.edu/

Daniele Vettorato, Eurac Research, Daniele.vettorato@eurac.edu

Case study: Has the tool been used before? In which project and in which geographical context?

Yes, it has been used within the Alpine Region, see https://tools.greta.eurac.edu.
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https://www.eurac.edu/en/institutes-centers/institute-for-renewable-energy/projects/eu-as-greta
https://www.eurac.edu/en/institutes-centers/institute-for-renewable-energy/tools-services/software-tools/greta-simulation-tool-geothermal-energy
https://www.eurac.edu/en/institutes-centers/institute-for-renewable-energy/tools-services/software-tools/greta-simulation-tool-geothermal-energy
https://tools.greta.eurac.edu/
mailto:Daniele.vettorato@eurac.edu

Co-funded by
the European Union

% PLAN4CET

STAGES OF CET

OBJECTIVE PLANNING
TOOL NAME [Tool purpose] [Which stage(s) the tool
supports]
An add-on of the
GRASS software which
ADD-ON nergy p Implementation phase
r.green different renewable

energies like biomass,
ground source heat
pumps or hydropower.

PRIMARY TARGET
AUDIENCE
[Primary target audience]

and Regional
[Level of technical expertise

required]

Municipalities, regions and
companies. High level of X
technical expertise required.

SCALES [CHOOSE]

Provincial

Training / Documentation Available: Indicate if training resources or documentation are available and where they can be accessed

Municipal

TOOL ACCESIBILITY

Open

D3.3. CET Supportive tools report

PROJECT NAME AND CONTACT
INFORMATION

Recharge.green project
Daniele Vettorato, Eurac Research
Daniele.vettorato@eurac.edu

https://grass.osgeo.org/grass80/manuals/addons/r.green.install.html and https://www.eurac.edu/en/institutes-centers/institute-for-renewable-enerqgy/tools-services/energy-database/qgrass-add-on-r-qreen

Relevance: How can this tool help municipalities? In which phase of the SECAP can it be used?

The r.green suite in GRASS GIS is a set of tools designed for modeling and analyzing renewable energy potential. It supports assessments of solar, wind, and biomass energy,
helping to determine suitable locations and capacities for renewable energy installations. Key features include evaluating energy availability, estimating potential power
generation, and mapping resource distribution. This suite is particularly useful for spatial planning and environmental management, integrating geographic, technical, and
environmental considerations into renewable energy development projects.

Tool: How does the tool work? What does it consist of?

This ADD-ON of GRASS, developed within the recharge.green project, is an open-source GIS software that offers support to the evaluation and mapping of potential sites for

renewable energy exploitation taking into account financial, social, planning and territorial features. A dataset to run the modules is also available.

The different scenarios - biomass, hydropower and ground source heat pumps - can be compared so that the residual energy potential and the suitable places for constructing

a new power plant can be identified.

Data required: What typology of data is required to effectively operate? (e.g. building stock, demographics, etc.)

Spatial and energy data of the area of interest.

:
g
V

Resources: https://grass.osgeo.org/grass80/manuals/addons/r.green.install.html and https://www.eurac.edu/en/institutes-centers/institute-for-renewable-energy/tools-

services/energy-database/grass-add-on-r-green

Case study: Has the tool been used before? In which project and in which geographical context?

Yes, see https://grass.osgeo.org/grass80/manuals/addons/r.green.html
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https://grass.osgeo.org/grass80/manuals/addons/r.green.install.html
https://www.eurac.edu/en/institutes-centers/institute-for-renewable-energy/tools-services/energy-database/grass-add-on-r-green
https://grass.osgeo.org/grass80/manuals/addons/r.green.install.html
https://www.eurac.edu/en/institutes-centers/institute-for-renewable-energy/tools-services/energy-database/grass-add-on-r-green
https://www.eurac.edu/en/institutes-centers/institute-for-renewable-energy/tools-services/energy-database/grass-add-on-r-green

Co-funded by
the European Union

% PLAN4CET

STAGES OF CET

OBJECTIVE PLANNING
TOOL NAME [Tool purpose] [Which stage(s) the tool
supports]
CERPlan - S_Oft";’atr.e forfthe
Cost swgu allono t
Effective redevelopment - :
: scenarios of a building Implementation phase
Renovation .
Plan stock, determining the

most suitable and cost-
effective solutions.

PRIMARY TARGET
AUDIENCE
[Primary target audience]

and Regional
[Level of technical expertise

required]

Municipalities and
companies. High level of X
technical expertise

SCALES [CHOOSE]

Provincial

Training / Documentation Available: Indicate if training resources or documentation are available and where they can be accessed
https://www.eurac.edu/en/institutes-centers/institute-for-renewable-energy/tools-services/energy-database/cerplan-cost-effective-renovation-plan

Relevance: How can this tool help municipalities? In which phase of the SECAP can it be used?

In order to understand how to manage effective redevelopment and reduce the consumption of these assets, Eurac Research's energy efficiency experts have developed a software, called CERPIlan (Cost Effective Renovation
Plan), which simulates redevelopment scenarios for a building stock, determining the most suitable and cost-effective solutions.

Managing a large building stock from the energy point of view has its obvious problems: the information available is many and fragmented and it is difficult to link the different characteristics of the buildings to their respective
energy consumption, which is why understanding where to renovate is decidedly complicated.

Tool: How does the tool work? What does it consist of?

Municipal

TOOL ACCESIBILITY

Closed

D3.3. CET Supportive tools report

PROJECT NAME AND CONTACT
INFORMATION

Wave Project
Marco Castagna, Eurac Research.
marco.castagna@eurac.edu

The software developed by Eurac Research, makes it possible to organise more clearly all the data necessary for correct planning of interventions and, above all, identifies where and when to intervene with a rapid economic

return.

The tool, which features a user-friendly graphical interface, enables the user to easy understand how much each building consumes and, above all, which energy renovation measures are most cost-effective to implement with a
limited budget. In fact, the programme takes into account both the interventions to be planned and the extraordinary maintenance needs of the buildings. If, for example, the roof of a school will soon require maintenance, it will

be more economical to combine this intervention with the installation of photovoltaic panels and insulation of the envelope.

For each hypothesised intervention, the benefits in terms of reduced consumption and CO2 emissions, cost and return on investment can be calculated. Thanks to this system, it is easier to plan in the long term the interventions
to be carried out to reduce the consumption of these buildings with a final economic return.

Data required: What typology of data is required to effectively operate? (e.g. building stock, demographics, etc.)

Resources: Link to the tool reference and contact points.

https://www.eurac.edu/en/institutes-centers/institute-for-renewable-energy/tools-services/energy-database/cerplan-cost-effective-renovation-plan

Case study: Has the tool been used before? In which project and in which geographical context?
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https://www.eurac.edu/en/institutes-centers/institute-for-renewable-energy/tools-services/energy-database/cerplan-cost-effective-renovation-plan

Co-funded by
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the European Union D3.3. CET Supportive tools report
PRIMARY TARGET SCALES [CHOOSE]
STAGES OF CET AUDIENCE
OBJECTIVE PLANNING [Primary target audience] PROJECT NAME AND CONTACT
TOOL NAME [Tool purpose] [Which stage(s) the tool and Regional Provincial Municipal TOOL ACCESIBILITY INFORMATION
supports] [Level of technical expertise
required]
A sh_owcase of case Municipalities and IEA PVPS Task15 project.
BIPV studies, products and , . . )
o Implementation phase companies. Minimum level X X X Open Laura Maturi, Eurac Research,
Database tools for Building : ) _
of technical expertise laura.maturi@eurac.edu

Integrated Photovoltaics
Training / Documentation Available: Indicate if training resources or documentation are available and where they can be accessed

https://www.eurac.edu/en/institutes-centers/institute-for-renewable-energy/tools-services/energy-database/bipv-database, https://integratedpv.eurac.edu/en

Relevance: How can this tool help municipalities? In which phase of the SECAP can it be used?

The integration between solar energy systems and building components is very critical in sensitive heritage contexts, especially for the protection of their esthetical appearance and their historical values and the lack of useful
spaces. Particularly, Building Integrated Photovoltaics (BIPV) are PV panels integrated into the elements of building envelope, combining energy generation with other functions of the building materials, such as or noise
protection, thermal insulation, sun shadow, and so on. Nowadays, the dynamism of the market permits to design high compatible products that appear similar to other materials commonly used in architecture. This situation
boosts the integration between heritage context and BIPV systems, especially thanks to the use of advanced customization process, low reflecting and special glasses, and innovative low cost treatments.

Tool: How does the tool work? What does it consist of?

The tool features new graphical layout to improve communicative strength, detailed features of historic buildings and BIPV applications integrated in the landscapes, innovative BIPV products, selected BIPV case studies,
interactive geographic map of the case studies, producers and installers, upload of new contents by external users

Data required: What typology of data is required to effectively operate? (e.g. building stock, demographics, etc.)
‘ PRODUCTS

Resources: Link to the tool reference and contact points.

https://www.eurac.edu/en/institutes-centers/institute-for-renewable-enerqy/tools-services/energy-database/bipv-database,
https://integratedpv.eurac.edu/en,

Laura Maturi, Eurac Research, laura.maturi@eurac.edu

Case study: Has the tool been used before? In which project and in which geographical context?
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https://www.eurac.edu/en/institutes-centers/institute-for-renewable-energy/tools-services/energy-database/bipv-database
https://www.eurac.edu/en/institutes-centers/institute-for-renewable-energy/tools-services/energy-database/bipv-database
https://integratedpv.eurac.edu/en
mailto:laura.maturi@eurac.edu
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PRIMARY TARGET SCALES [CHOOSE]
STAGES OF CET AUDIENCE
OBJECTIVE PLANNING [Primary target audience] PROJECT NAME AND CONTACT
TOOL NAME [Tool purpose] [Which stage(s) the tool and Regional Provincial Municipal IOl /et ST INFORMATION
supports] [Level of technical expertise
required]
gr?eband at;cess(;ble European Interreg Alpine Space
?aitigz(z,glu%g?\s for Municipalities and project “ATLAS”, co-funded by the
HIBER Atlas P . . Implementation phase companies. Minimum level X X X Open European Union ¢ The “IEA-SHC
sustainable renovation of : ) .,
o " of technical expertise Task 59
historic and traditional
buildings. atlas@eurac.edu

Training / Documentation Available: Indicate if training resources or documentation are available and where they can be accessed
https://hiberatlas.eurac.edu/en/welcome-1.html, https://www.eurac.edu/en/institutes-centers/institute-for-renewable-energy/tools-services/energy-database/hiberatlas-historic-building-retrofit-bestpractices

Relevance: How can this tool help municipalities? In which phase of the SECAP can it be used?

This database presents best-practice examples of how historic buildings can be renovated to achieve high levels of energy efficiency while respecting and protecting its heritage significance. The documentation gathered
provides information on the building and its construction, heritage assessment, building material specifications, energy efficiency, building services and comfort as well as on refurbishment solutions and products. The HiBERatlas
is meant a free and accessible database of good practice solutions for sustainable renovation of historic and traditional buildings that bridges the gap from locally existing robust solutions towards the application in transnational
context. It invites everyone to get inspired fur future refurbishments thanks to the provided visual material. In depth documentation offers designers and professionals a wide range of information on building renovation, technical
solutions and the related decision processes as well as on lessons learned and achieved results. Architects are able to publish Best Practise examples and thus the database will grow also in future.

Tool: How does the tool work? What does it consist of?

The tool features lot of visual material of the on-site interventions detailed information about the energetic interventions (envelope, windows, plants,
photovoltaic, ventilation) energy saving before/after retrofit interventions historical and architectural descriptions of each building lessons learned and
achieved results possibility to publish your own retrofit best practice.

Data required: What typology of data is required to effectively operate? (e.g. building stock, demographics, etc..)

Resources: Link to the tool reference and contact points. 17 L% = ¢ M T | ' i ;
https://hiberatlas.eurac.edu/en/welcome-1.html, https://www.eurac.edu/en/institutes-centers/institute-for-renewable-energy/tools-services/energy- : |ll[“ ,,,,, {".f-"'ﬂr ]  : = g e _ ';' v ! 2
database/hiberatlas-historic-building-retrofit-bestpractices 322 Gaamal , i1 e | Bl Y s
atlas@eurac.edu ! ) ! _ | o L e
Case study: Has the tool been used before? In which project and in which geographical context? e _ ! g
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https://www.eurac.edu/en/institutes-centers/institute-for-renewable-energy/projects/atlas
https://www.eurac.edu/en/institutes-centers/institute-for-renewable-energy/projects/iea-shc-task-59
https://www.eurac.edu/en/institutes-centers/institute-for-renewable-energy/projects/iea-shc-task-59
https://hiberatlas.eurac.edu/en/welcome-1.html
https://www.eurac.edu/en/institutes-centers/institute-for-renewable-energy/tools-services/energy-database/hiberatlas-historic-building-retrofit-bestpractices
https://hiberatlas.eurac.edu/en/welcome-1.html
https://www.eurac.edu/en/institutes-centers/institute-for-renewable-energy/tools-services/energy-database/hiberatlas-historic-building-retrofit-bestpractices
https://www.eurac.edu/en/institutes-centers/institute-for-renewable-energy/tools-services/energy-database/hiberatlas-historic-building-retrofit-bestpractices
mailto:atlas@eurac.edu
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PRIMARY TARGET

SCALES [CHOOSE]

STAGES OF CET AUDIENCE

OBJECTIVE PLANNING [Primary target audience] PROJECT NAME AND CONTACT

LSOOG AlI= [Tool purpose] [Which stage(s) the tool and Regional Provincial Municipal OieL GBIy INFORMATION
supports] [Level of technical expertise
required]
HIBERtool - | Showcase of solu_ti_ons
Historic for th? ene_rgy-(_afflcnent European Interreg Alpine Space
Building ret_r Of't of historical Municipalities and project “ATLAS”, co-funded by the
Energy buildings. The topl Implementation phase companies. Minimum level X X Open European Union, and the “IEA-SHC
Retrofit documents solutions for of technical experti Task 59”
. pertise

Tool windows, walls, atlas@eurac.edu

ventilation, heating and
solar.

Training / Documentation Available: Indicate if training resources or documentation are available and where they can be accessed

https://www.eurac.edu/en/institutes-centers/institute-for-renewable-enerqgy/tools-services/software-tools/hibertool-historic-building-enerqy-retrofit-tool and https://www.tool.hiberatlas.com/en/welcome-1.html

Relevance: How can this tool help municipalities? In which phase of the SECAP can it be used?

HIBERtool collects and documents good retrofit solutions for historic buildings. This large selection is made accessible to end-users via a guidance with decision tree asking specifications of the building and leading to a collection
of potentially feasible solutions. The user is provided with PDFs of suitable solutions explaining the solution itself, the context it is used, the advantages and disadvantages and the performance.

Tool: How does the tool work? What does it consist of?

The tool features different solutions for windows, walls, ventilation, heating and solar, it filters only the solutions that are interesting for your retrofit project, it allows the
download of the final documentation as a PDF, link to the complete practice example to get more ideas and inspiration, general technical information available for the respective

topics

Data required: What typology of data is required to effectively operate? (e.g. building stock, demographics, etc..)

Resources: Link to the tool reference and contact points.
https://www.eurac.edu/en/institutes-centers/institute-for-renewable-energy/tools-services/software-tools/hibertool-historic-building-energy-retrofit-tool and

https://www.tool.hiberatlas.com/en/welcome-1.html , atlas@eurac.edu

Case study: Has the tool been used before? In which project and in which geographical context?
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https://www.eurac.edu/en/institutes-centers/institute-for-renewable-energy/projects/atlas
https://www.eurac.edu/en/institutes-centers/institute-for-renewable-energy/projects/iea-shc-task-59
https://www.eurac.edu/en/institutes-centers/institute-for-renewable-energy/projects/iea-shc-task-59
https://www.eurac.edu/en/institutes-centers/institute-for-renewable-energy/tools-services/software-tools/hibertool-historic-building-energy-retrofit-tool
https://www.tool.hiberatlas.com/en/welcome-1.html
https://www.eurac.edu/en/institutes-centers/institute-for-renewable-energy/tools-services/software-tools/hibertool-historic-building-energy-retrofit-tool
https://www.tool.hiberatlas.com/en/welcome-1.html
mailto:atlas@eurac.edu
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PRIMARY TARGET SCALES [CHOOSE]
STAGES OF CET AUDIENCE
OBJECTIVE PLANNING [Primary target audience] PROJECT NAME AND CONTACT
TOOL NAME [Tool purpose] [Which stage(s) the tool and Regional Provincial Municipal TOOL ACCESIBILITY INFORMATION
supports] [Level of technical expertise
required]

Parametric simulation-

driven database of energy

;ﬁ:ig?ﬁggﬁﬁfiﬁ:?ﬂ Municipalities and companies. IWGS Project
IWG5 : pact Implementation phase Minimum level of technical X X X Open Roberto Lollini, Eurac Research

baseline and renovation . o

expertise Roberto.lollini@eurac.edu

packages for European

residential and office

building typologies
Training / Documentation Available: Indicate if training resources or documentation are available and where they can be accessed

https://tools.eeb.eurac.edu/iwg5/ and https://www.iwg5-buildings.eu/resources/iwg5-online-tool/

Relevance: How can this tool help municipalities? In which phase of the SECAP can it be used?

The IWG5 Tool, created by Eurac research, is a new online platform designed to develop how to approach energy efficiency and renovation strategies for European residential and office buildings. It offers a comprehensive and
user-friendly solution with a robust simulation-driven database for evaluating energy consumption, costs, and environmental impacts across various building typologies, making it an essential resource for professionals and
policymakers alike.

Tool: How does the tool work? What does it consist of?
Comprehensive benchmarking: Access detailed baselines for European residential and office buildings, including building envelope U-values, HVAC system types, and shading controls.

Advanced simulation and assessment: Conduct extensive parametric simulations and life cycle assessments to evaluate various renovation scenarios. Simulations performed using Rhino Grasshopper, Ladybug Tools,
Ironbug, and TT Toolbox with OpenStudio and EnergyPlus, provide in-depth insights into energy consumption, costs, and environmental impacts.

Life Cycle Cost and Assessment: Utilize life cycle cost (LCC) and life cycle assessment (LCA) methodologies to gain a holistic view of the economic and environmental implications of renovation strategies over time.
Future-proof solutions: Ensure renovation strategies are resilient to climate variability and change with integrated current and future (2050) climate data.
Data integration and management: Filter, compare, and download data. Connect to our API to integrate insights into your applications and

workflows. Y

® IE_onlin result pa B - QS P _( . O Fu % e (8] ook
Data required: What typology of data is required to effectively operate? (e.g. building stock, demographics, etc..) =IWG5 o« I
Building and energy data -c':mpa”sonmputs

Resources: Link to the tool reference and contact points. S St meromts % S

https://tools.eeb.eurac.edu/iwg5/ and https://www.iwg5-buildings.eu/resources/iwg5-online-tool/

Case study: Has the tool been used before? In which project and in which geographical context?

single Building typology Multiple Building typology

The comparison analysis can be done in two ways
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4 PLANACET

PRIMARY TARGET SCALES [CHOOSE]
STAGES OF CET AUDIENCE
OBJECTIVE PLANNING [Primary target audience] PROJECT NAME AND CONTACT
LSOOG AlI= [Tool purpose] [Which stage(s) the tool and Regional Provincial Municipal OieL GBIy INFORMATION
supports] [Level of technical expertise
required]
Sankey- ;I/CI:/:/J:1 IiI: 8étlona0£:rr:§i%y Municipalities and companies. Software available for Sankey LIagram sottiare | slsarkey -
. g Implementation phase Minimum level of technical X X X show the flow
diagram geographical area e.g. a expertise purchase
municipality P
Training / Documentation Available: Indicate if training resources or documentation are available and where they can be accessed
https://www.ifu.com/e-sankey/trainings/
Relevance: How can this tool help municipalities? In which phase of the SECAP can it be used? Energy balance, Kronobergs county, 2021 P
See figure inserted hereunder: a Sankey-diagram for a county in the area of where ESS is operating. It helps the municipality (region) to visualize the energy 557 554 TWh
flows to get a common understanding of the situation today, to e.g. compare between various user categories and the mix of renewable energy in the Lo etk
. . .. . . . . . . 1437 GWh (30 %]
available energy. The tool can be used in the decision on measures to be implemented, to really focus on "the lowest hanging fruits” OR in the monitoring BHY) ot o
phase, to compare one year with another, to visualize the impact of certain measures é‘;ng;égvn
Windpower. 1. W\A;’h Other services

Tool: How does the tool work? What does it consist of? e o

Waste (fossil
It's a software where you have to learn how it works, and, obviously, it won’t get a better picture than the reliability of the inserted data.. ?;é)m —
Data required: What typology of data is required to effectively operate? (e.g. building stock, demographics, etc..) Sold o

2250 GWh
It depends on what you want to visualize. For ESS it is mostly used for a municipality to visualize all the energy flows within the geographical area, but it may ** R i S
also cover only the local administration. It all depends on data which are available. . fre

|qu»dx§4uels (3%)
Resources: Link to the tool reference and contact points. &

Industry. construction

Sankey diagram software | e!Sankey - show the flow ieoqh —
Case study: Has the tool been used before? In which project and in which geographical context? | o o 058 ey

Liquid fossilfuels
1350 GWh (27%) and done the

ESS is using it on a continuous basis, in projects or as a commission ordered by a municipality or e.g. an enterprise.
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PRIMARY TARGET SCALES [CHOOSE]
STAGES OF CET AUDIENCE
OBJECTIVE PLANNING [Primary target audience] PROJECT NAME AND CONTACT
TOOL NAME [Tool purpose] [Which stage(s) the tool and Regional Provincial Municipal TOOL ACCESIBILITY INFORMATION
supports] [Level of technical expertise
required]

; e Véagledning for kommunal

Guide on energy | Support municipalities in BpoRec e
. : . , o : energiplanering.
planning for local | the elaboration of their Implementation phase Municipalities and regions X X X Open s .
administrations SECAP Contact point: The Swedish Energy
agency 004616-544 20 00

Training / Documentation Available: Indicate if training resources or documentation are available and where they can be accessed
https://www.energimyndigheten.se/energisystem-och-analys/samhallsbyggnad-och-energiplanering/vagledning-for-kommunal-energiplanering/
Relevance: How can this tool help municipalities? In which phase of the SECAP can it be used? 1 Inoduction )
It is supporting the administrations to act according to the national law on local public energy planning and, in addition, it will inspire the administration to elaborate their 1.1 BACKEIOUNG woeveresosverersssssrsress s s
SECAP It Supports prlmarlly In the elaboratlon phase Of the SECAP QL LW T o o= Y

1.3 Objectives and legislation

Tool: How does the tool work? What does it consist of?

1.4 Connection to other governing documents.......................... 2

It consists of a guidance on how to organise the work for elaboration of a SECAP and advices of the content in the plan. Hereunder inserted the proposed headlines for the 1.5 Collaboration and stakeholders .........cccorrvrsssscvveirinissesns 2

proposed structure for a SECAP. More details are available in the tool. 1.6 Implementation and follow-up OFthe Plan ............ccceeee 2

Data required: What typology of data is required to effectively operate? (e.g. building stock, demographics, etc..) 2 Desaription of the current situation 8

2.1 Generaldevelopmentin the municipality .........ccccceeereeeeennnns 3

There is no data in se required in the usage of the tool. 2.2 Energy use within the geographical municipality .................. 3

Resources: Link to the tool reference and contact points. 2.3 Energy use inthe MUNICIPALEIOUP ..corroocvvvvsssvvrrs s 8

. . . . . . 2.4 District heating system

Vagledning for kommunal energiplanering. Contact point: The Swedish Energy agency 004616-544 20 00 2.5 ELQCHICAL SYSTEMerrroeosooe oo oo

Case study: Has the tool been used before? In which project and in which geographical context? 26 Production Of DIOEAS wiecooooosivvvrvrssssssssssninnssssss s 4

b B € - T PR 4

The guide was released in the summer of 2024. So far a number of municipalities have used the tool. 2.8 The climate and environmental impact of the energy system 4

Hereunder inserted the proposed headlines for the proposed structure for a SECAP. 2.9 ENergy preparedness. ...............ocoooooooeoooroosooooooeoe e 4

3  Picture of the future 5

3.1 Need for transfers ... e e 5

4 How the energy plan meets legal requirements 6

4.1 Securingthe total defence's need for energy.......c.ccceeeeeinnnne 6

5 Measures and actions for a sustainable energy system 7

6  Strategic Environmental Assessment 8

7  Follow-up and continued work 9

7.1 Integration of energy planning into other planning................ 9

7.2 Monitoring and revision of the action plan .........cc.ccvueieiriae 9
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PRIMARY TARGET

SCALES [CHOOSE]

D3.3. CET Supportive tools report

STAGES OF CET AUDIENCE
OBJECTIVE PLANNING [Primary target audience] PROJECT NAME AND CONTACT
TOOL NAME [Tool purpose] [Which stage(s) the tool and Regional Provincial Municipal TOOL ACCESIBILITY INFORMATION
supports] [Level of technical expertise
required]

Support the energy Local and regional policy

transition planning in the actors ENTRACK

Irﬁfﬂi_csiczllﬁ ()eé%d the \Tvnfsine?r): :r?/es rem oo l(:;zgll?r ::tahr MS&CC):TifrIthe Open — no license required Project Coordinator: Marina Varvesi
LocalPlanner patty PP ' 9y X X X P g (varvesi@aisfor.it)

development and impact
assessment of climate
strategies at the local

preliminary planning and
the monitoring phase.

policies, as well as with the
local energy-related assets
and systems

(Excel-based)
Task leader: Anna Flessa

(Anna.Flessa@ricardo.com)

level.
Training / Documentation Available: Indicate if training resources or documentation are available and where they can be accessed
Still in the process of the development of the tool and its documentation (due by end December 2025). Both the documentation and the tool will be publicly available. The tool will be presented and delivered to the pilot municipalities.

Relevance: How can this tool help municipalities? In which phase of the SECAP can it be used?

This tool will help municipalities and local authorities to assess the impacts of policies and measures towards the energy transition in the local scale. This tool will allow the user to project alternative futures and assess the impact
of specific energy and climate policies and interventions in terms of energy savings, CO2 emission reduction, energy production and associated costs, by providing quantitative results and indicators. The tool can be used: 1. in the
planning phase of a SECAP, providing a long-term vision with clear objectives and targets, related to the policies and measures that will allow reaching these objectives; 2. the monitoring phase, as it can serve as a reference
during the implementation and monitoring process, by providing reliable data and indicators to monitor progress and results of each action and to evaluate the progress towards the energy transition vision.

Tool: How does the tool work? What does it consist of?

It is in the development process (data collection for pilot municipalities). It will cover at least two major energy demand sectors in the municipality level (buildings, transport) and distributed energy supply (e.g. self-consumption from
commercial and rooftop solar PVs). The tool will incorporate the following elements: i. Adequate sectoral disaggregation to represent key dynamics that shape the local energy outlook, ii. Explicit representation of energy-related
and climate policies and projects and their impacts on the development of energy demand, iii. Detailed and complete representation of the key drivers of energy demand by sector. The tool will capture all demand sectors and
processes in a comparatively high level of detail, as different processes may be associated with different fuels and different energy requirements. The model ability to represent different processes is crucial so as to consistently
assess the impacts of several energy-related policies and measures (e.g., introduction of energy efficiency standards and regulation, building renovation, etc.)

Data required: What typology of data is required to effectively operate? (e.g. building stock, demographics, etc.)
The data needs for the tool are the following:

Socio-economic data, such as number of citizens and households in the municipality, income per capita, building stock (number of buildings) by type (households, municipal buildings, schools, commercial sector, etc.), vintage
(year of construction) and type of main heating system (if available), number of buses (or other public transport vehicles), municipal vehicles and private vehicles (if available), fuel and electricity prices;

Energy-related data, such as energy consumption by sector and energy commaodity: public lighting, municipal buildings, commercial buildings, households, transportation; Infrastructure — investments, such as rooftop solar PV
installations in the municipality, future plans for gas interconnection, ongoing or planned new investments in mobility infrastructure (cycling lanes, pedestrian areas, EV charger points, etc.); Technology database, i.e. technical-
economic data on energy equipment and clean transition options.

Resources: Link to the tool reference and contact points.

Similar model version has been used in Horizon 2020 project MAESHA, focused on island-scale energy systems Information regarding MAESHA deliverables related to the similar model
are found below:

C

https://maesha.eu/?sdm_process download=1&download id=1096

Article in Energies journal "Developing an Integrated Energy—Economy Model Framework for Islands” available at: https://www.mdpi.com/1996-1073/16/3/1275

Article in Energies journal ” Decarbonizing the Energy System of Non-Interconnected Islands: The Case of Mayotte” available at: https://www.mdpi.com/1996-1073/16/6/2931
The contact points of the tool are the following:

E3Modelling SA: info_e3m@ricardo.com

C
-NTRACK

Anna Flessa: Anna.Flessa@ricardo.com
Panagiotis Fragkos: Panagiotis.Fragkos@ricardo.com
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Case study: Has the tool been used before? In which project and in which geographical context?

Not yet. Similar model version has been used in Horizon 2020 project MAESHA, focused on island-scale energy systems. This model version has been applied to seven (7) EU islands for the development of their long-term energy
transition strategies. Indicatively, the long-term impact assessment of Mayotte, an overseas territory of France is publicly available at: https://maesha.eu/?sdm_process download=1&download id=1096 In this study, the impacts,
challenges and opportunities related to the transition to carbon neutrality in Mayotte are comprehensively assessed with the development of alternative decarbonization scenarios, differentiated by their policy, technology, and
temporal scope. These scenarios revealed the different dynamics, synergies, and trade-offs among the transformation of energy end-use sectors — including transport, residential and commercial buildings, and industries — and the
uptake of clean energy technologies, as well as the associated costs and benefits for the citizens and market agents. The role of local energy communities was highlighted as they could unlock the untapped efficiency potential on
the demand side, become also prosumers and largely contribute to the endeavors for carbon neutrality.
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STAGES OF CET PRIMARY TARGET AQDIENCE SCALES [CHOOSE]
[Primary target audience] PROJECT NAME
OBJECTIVE PLANNING TOOL
UISIOIE A= [Tool purpose] [Which stage(s) the tool B i inci iCi ACCESIBILITY ANDIEOL IS
U g [Level of technical expertise Regional Provincial Municipal INFORMATION
supports] .
required]
Easy-to-use digital toolkit which allows
administrations at all levels to have a digital
baseline model of their area/region, use physics-
based energy simulation to evaluate different Energy agencies, universities,
energy scenarios, prioritise interventions in time, private energy consultancy
and build dynamic Clean Energy Transition Plan companies (replicators)
P- It entails gcollectlon OT software tools and . Monitoring phase (adopters/followers) X X X Licensing fees | Amisha Panchal
toolkit support with decarbonisation roadmap planning. .

The tools use building physics at its core, and Implementation phase o _
provide confidence in the results which would Required is a basic knowledge
otherwise be difficult to achieve without detailed about data management and
energy data. These tools skills and intelligence software use

primarily focus on Buildings currently, although
expands to modelling of certain features outside
of the buildings’ as well.
Training / Documentation Available: Indicate if training resources or documentation are available and where they can be accessed

Training materials are still not available. Virtual Knowledge Offices (VKOs) will be created in a later project stage, serving as a knowledge repository for the Step-WISE toolkit instructions and CET planning, implementation and
monitoring. At this point of the project, public project deliverables are uploaded and available on the project website: https://www.iesve.com/step-wise

Relevance: How can this tool help municipalities? In which phase of the SECAP can it be used?

The tool will enable local stakeholders to take into account the “local DNA” of the specific region and area by modelling energy assets alongside the characteristics of its climate, geography, ecology, economy, social capital, as the
first step towards a systemic, future appropriate CET plan. By incorporating these native attributes into energy planning process, the tool will support the stakeholders to evaluate the solutions of the future adapted to the local/regional
conditions. This tool will be dynamic and responsive, enabling the users to interrogate progress on the implementation of the planned interventions, taking into account changes to local, regional and national policies and targets,
and make necessary modifications to the CET plan to achieve targets.

Overall, the Step-WISE physics-based energy simulation toolkit enables stakeholders to evaluate the relationships between different energy related sectors (buildings, thermal and electrical networks, waste and water, etc.) of the
specific area from a unique platform. This will allow

i) local and regional authorities to have the holistic and robust overview of their energy baseline towards the exploration of synergies between interventions affecting different sectors thus avoiding knock on effects;
i) easy to use interfaces and dashboards to engage both technical and non-technical stakeholders involved across the development plans;

iii) the ability to quickly build models, gather available data and leverage archetypes for missing data;

iv) one single, accurate tool to provide specific functionalities without siloing data;

V) provision of socio economic indicators as well as energy and cost related data, easily triggered from the model and energy simulations, to be easily used for investment plans;

vi) dynamic visibility of progress, new national and regional policies and potential new scenarios to meet discrepancies.

The toolkit provides most value during the planning phase of a SECAP planning process, but can be also used in the initiation, implementation and monitoring phase of a SECAP process. The tools provide a user friendly way to
calculate the energy and carbon use of a municipality on a business as usual and compare it with multiple years and interventions.

Tool: How does the tool work? What does it consist of?
The tool consists of 4 main softwares:

The Intelligent Community Design (iCD) is a 3D masterplanning tool able to model, analyze and monitor how a (new or existing) area is behaving and/or may evolve over time. This will be made possible throughout the project
by its capacity to collect a large set of data for each building on city-scale models, generate relevant visualizations and use the collected data in different contexts. Being a flexible tool, the data frame can be enriched with additional
customizable sets of data as they become available from public or private stakeholders. Its capacity to use a physics-based energy simulation engine allows iCD to calculate energy consumptions for large scale models based on
simple available inputs much more accurately than assessment-based methodologies. This will be used to track the impact of changes on key environmental metrics such as solar/PV potential, walkability from transport hubs,
impact on resource consumption and building energy consumptions and more. In addition to the energy-related analyses, the iCD will also allow socioeconomic assessments to be performed through the use of equations linking
soft and hard data; walkability and accessibility studies, together with transport and carbon-related matters such as electric vehicles development and carbon capture through vegetated areas will be taken into account when
informing future scenarios.
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The Intelligent Control and Analysis (iISCAN) will act as a repository to be used by other ICL tools, enabling seamlessly exchanging input and output data. More specifically, all time-series energy data either collected or simulated
through the 3D models, will be stored in iISCAN and then fed into dashboards and network models. This enables a quicker and cleaner exchange of information between the various platforms, as well as removing any concern on
data loss thanks to the platform data storage capabilities.

The Intelligent Virtual Network (iVN) is the tool used to analyze resource networks (electricity, heating, cooling, water and waste heat) to support the design of distributed energy networks or micro-grids across an area. In
particular, it allows for evaluating the different networks performance, analyzing hourly buildings energy demands and generations aggregated over any area, driving towards the implementation for local heat and energy efficiency
strategies based on low carbon technology library provided (PV panels, CHPs, Heat pumps, Solar water, etc) modelling how these assets can smartly address these demands and experiment community-scale decarbonisation
strategies. It also allows to assess existing supply and demand from buildings and other community assets, accounts for load diversification, determine the flexibility required across a network to balance demand, and evaluate
‘what if’ scenarios for intelligent operation and how the low carbon technologies can be smartly incorporated to address the local energy demand.

The Intelligent Community Information Model (iCIM) expands our masterplanning tool bringing together models from multiple areas within a single platform to create a single integrated wider-scale model. By creating a constant
synchronization between desktop and cloud models thus hosting all information retrieved within the model, as well as any output coming from physics-based energy simulations performed and socio-economic assessments, the
iCIM also allows for seamless coordination between team members, allowing multiple stakeholders (e.g. local municipality rather than regional authority) to perform different tasks simultaneously on the same model, optimizing the
project timeline. Together with dashboards, the iCIM also constitutes one of the main points of encounter between technical and technical/non-technical stakeholders, who can be given access to the cloud model without the need
of downloading nor understanding complex tools, thus using it to engage the workforce, building occupants or local communities when needed.

Data required: What typology of data is required to effectively operate? (e.g. building stock, demographics, etc..)
There are different levels of information needed for modelling, and the impact of such information when provided (or not) by the user
BASELINE - minimum amount of information needed to create an iCD model, suited for portfolio overviews and baselines as the data is lowest validation is the following:
GEOJSON File Import
Building footprint, height, number of storeys
Geolocation (Open Street Map input) and Primary use of buildings
Year of construction/ Year of major refurbishment
ELEMENTARY - valid energy modelling results at portfolio level
Description of construction types
Fuel type and Heating/cooling/domestic hot water system
Annual bills for energy and water use
INTERMEDIATE - highest validation of energy modelling at portfolio scale (
Construction thermal transmittance values (u-values), Heating system set points, system CoP and EER for heating and cooling
Operational use of building, Renewables
Resources: Link to the tool reference and contact points.
Still not available
Case study: Has the tool been used before? In which project and in which geographical context?
Not yet, in the Step-WISE project, this toolkit will be applied to three use cases: Municipality of Kapedes (Cyprus), Limerick (Georgia), Pollock Country park (Glasgow, UK)

092
CO:
Step-WISE
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STAGES OF CET

OBJECTIVE PLANNING
TOOL NAME

[Tool purpose] [Which stage(s) the tool

supports]
A 3D sustainable urban

INTELLIGENT design plug-in tool to
COMMUNITY sketchup using ies' apache | Preliminary Planning
DESIGN (ICD) engine for performance

simulation.

PRIMARY TARGET
AUDIENCE

[Primary target audience]

and Regional

[Level of technical expertise
required]

Organisations responsible for

the design of the CET plan,
including energy agencies or X
Municipalities with intermediate
level of technical expertise and
familiarity with tools

SCALES [CHOOSE]

Provincial Municipal

Training / Documentation Available: Indicate if training resources or documentation are available and where they can be accessed

Information on training will be made available here in future: https://www.iesve.com/step-wise

Relevance: How can this tool help municipalities? In which phase of the SECAP can it be used?

In context of Step-WISE and CET planning, iCD is proposed to be used as the main modelling and simulation tool in the technical toolkit. It addresses the key concern pointed out at the start of the CET planning process- the lack
of data to create a baseline. Each building is imported with pre-filled attribute data from templates, based on the type or use of that building. This helps to fill in data gaps such as U-values, to more model energy baselines at scale,

using physics-based simulations.
Tool: How does the tool work? What does it consist of?

TOOL ACCESIBILITY

[Closed]

D3.3. CET Supportive tools report

PROJECT NAME AND CONTACT
INFORMATION

Step-WISE

The tool works as a plug-in to the SketchUP software, commonly used for planning and modelling at a large scale. It consists of IES’ building physics based engine that allows the modelling and simulation of energy (with the focus

of buildings), and includes features to visualize this data.

Data required: What typology of data is required to effectively operate? (e.g. building stock, demographics, etc..)

To create a basic model, only the location is needed.

To obtain a model of higher accuracy, data such as GIS file, information on the building stock (location, type, energy consumption) is required.

Resources: Link to the tool reference and contact points.
https://www.iesve.com/products/icd

Case study: Has the tool been used before? In which project and in which geographical context?
https://www.iesve.com/discoveries/view/49087/ies-calderdale-laep-release ; Commercial project; Geographical context :UK
https://www.iesve.com/services/projects/9468/limerick-positive-energy-block ’ +CityXchange project; Geographical context: UK

STAGES OF CET

OBJECTIVE PLANNING
TOOL NAME
[Tool purpose] [Which stage(s) the tool

supports]

PRIMARY TARGET
AUDIENCE

[Primary target audience]
and

[Level of technical expertise
required]
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INTELLIGENT icipaliti isati
COMMUNITY A cloud-based 3d model . ' Mun|C|pz_:1I|t|es, Organlsgtlons
latform for visualizing and Planning, Implementation, | responsible for the design of X X X [Closed] Step-WISE
INFORMATION P g Monitoring the CET plan; low level of P

MODEL (ICIM)  Managing community data. technical expertise required

Training / Documentation Available: Indicate if training resources or documentation are available and where they can be accessed
Information on training will be made available here in future: https://www.iesve.com/step-wise

Relevance: How can this tool help municipalities? In which phase of the SECAP can it be used?

In context of CET planning the tool supports municipalities by 3D visualization of the intervention scenarios over years; Allowing access to a cloud model without requiring downloads or understanding of complex tools, facilitating
engagement with the workforce, building occupants, or local communities when needed.

Tool: How does the tool work? What does it consist of?

The tool is an online cloud based tool that synchronizes the model created in the Tool 1 (ICD) to a cloud based platform, allowing visualization of the CET plan scenarios over a number of years
Data required: What typology of data is required to effectively operate? (e.g. building stock, demographics, etc..)

ICD model

Resources: Link to the tool reference and contact points.

https://www.iesve.com/training/online-training/collaboration-cloud-training

Case study: Has the tool been used before? In which project and in which geographical context?
https://www.iesve.com/discoveries/view/49087/ies-calderdale-laep-release ; Commercial project; Geographical context :UK

https://www.iesve.com/services/projects/9468/limerick-positive-energy-block * +CityXchange project; Geographical context: UK
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STAGES OF CET

OBJECTIVE PLANNING
TOOL NAME
[Tool purpose] [Which stage(s) the tool
supports]

INTELLIGENT | A {00l for analysing and

VIRTUAL designing local energy Preliminary plannin
NETWORK " hetworks, including district yp g
(IVN) heating and storage

Training / Documentation Available: Indicate if training resources or documentation are available and where they can be accessed

PRIMARY TARGET
AUDIENCE

[Primary target audience]
and Regional

[Level of technical expertise
required]

Organisations responsible for

the design of the CET plan,
including energy agencies or X
Municipalities with intermediate
level of technical expertise and
familiarity with tools

Information on training will be made available here in future: https://www.iesve.com/step-wise

Relevance: How can this tool help municipalities? In which phase of the SECAP can it be used?

SCALES [CHOOSE]

Provincial Municipal

D3.3. CET Supportive tools report

PROJECT NAME AND CONTACT

TOOL ACCESIBILITY INEORMATION

[Closed] Step-WISE

Optimize local energy systems, assess impact of district heating, or storage, and run scenario analyses; For CET planning, this tool is relevant for more special and advanced cases where a special level of modelling is expected.
The key features relevant for the Step-WISE use cases would be the assessment of existing supply and demand from buildings and other community assets such as Energy storage or District heating.

Tool: How does the tool work? What does it consist of?

The energy demand from the community buildings can be imported from other IES’ tools, whether generated in ICD or the VE, or taken f form time-series data from iSCAN. The iVN model can then consider different assets and
renewable energy sources (for example, solar PV installations, wind turbines, CHP, battery storage, etc.) which could be added to the network, running analysis on various scenarios to determine their impact. This enables the
optimisation of local energy systems, identifying ways to share energy between buildings, meet energy needs using low/zero carbon technology, reduce costs and improve the overall efficiency of the network.

Data required: What typology of data is required to effectively operate? (e.g. building stock, demographics, etc..)

Energy demand from buildings, data on renewable interventions

Resources: Link to the tool reference and contact points.
https://www.iesve.com/products/ivn

Case study: Has the tool been used before? In which project and in which geographical context?

https://www.iesve.com/icl/case-studies/4711/eday-orkney-islands (Commercial project) UK
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PRIMARY TARGET SCALES [CHOOSE]
AUDIENCE
STAGES OF CET
OBJECTIVE PLANNING [Primary target audience]
TOOL NAME TOOL ACCESIBILITY PROJECT NgME AN%CONTACT
[Tool purpose] [Which stage(s) the tool and Regional Provincial Municipal INFORMATION
supports
pports} [Level of technical expertise
required]
Municipalities, Organisations
POWERBI | vicrosoft power bi tool for . L responsible for the design of . .
BY ; - Implementation, Monitoring X X X [free version available] Step-WISE

creating customized the CET plan; low level of

MICROSOFT) | gashboards technical expertise required

Training / Documentation Available: Indicate if training resources or documentation are available and where they can be accessed
Information on training will be made available here in future: https://www.iesve.com/step-wise

Relevance: How can this tool help municipalities? In which phase of the SECAP can it be used?

In context of CET planning in the Step-WISE project, we are using the microsoft's powerBI tool to display the CET plan to monitor its implementation, View and customize the roadmap, monitor ongoing interventions
Tool: How does the tool work? What does it consist of?

The PowerBI tool is used by updating an excel spreadsheet based on data retrieved from the ICD model, and syncing the powerBi tool by Microsoft.

Data required: What typology of data is required to effectively operate? (e.g. building stock, demographics, etc..)

Results from the ICD tool of energy consumption and carbon emission values of different intervention scenarios.

Resources: Link to the tool reference and contact points.

https://www.microsoft.com/en-us/power-platform/products/power-bi

Case study: Has the tool been used before? In which project and in which geographical context?
https://www.iesve.com/services/projects/9468/limerick-positive-energy-block +CityXchange project; Geographical context: UK
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OBJECTIVE PLANNING
TOOL NAME
[Tool purpose] [Which stage(s) the tool
supports]
A cloud-based platform for
ISCAN managing and analyzing Planning
building performance data
in real-time

PRIMARY TARGET
AUDIENCE

[Primary target audience]
and Regional

[Level of technical expertise
required]

Organisations responsible for
the design of the CET plan,
including energy agencies or
Municipalities with intermediate
level of technical expertise and
familiarity with tools

D3.3. CET Supportive tools report
SCALES [CHOOSE]

TOOL ACCESIBILITY PROJECT NAC\)I\/IE ANI(D)CONTACT
Provincial Municipal INFORMATION

X X [Closed] Step-WISE

Training / Documentation Available: Indicate if training resources or documentation are available and where they can be accessed

Information on training will be made available here in future: https://www.iesve.com/step-wise

Relevance: How can this tool help municipalities? In which phase of the SECAP can it be used?

For CET planning, this tool is relevant for more special and advanced cases to assist modelling in IVN to Import and analyze building data, identify performance issues, and optimize building operations.

Tool: How does the tool work? What does it consist of?

A cloud-based data management and analytics platform that helps optimise the operational performance of buildings. Providing a single pane view for all your building data, it can import time-series data from multiple sources,
including building management systems (BMS), smart meters, 0T sensors, energy bills etc. into a single platform.

Data required: What typology of data is required to effectively operate? (e.g. building stock, demographics, etc..)

Data sources from IVN model/metered data
Resources: Link to the tool reference and contact points.
https://www.iesve.com/products/iscan

Case study: Has the tool been used before? In which project and in which geographical context?
IIBECOME - europe, UK https://www.iesve.com/discoveries/view/31872/ibecome
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STAGES OF CET

OBJECTIVE PLANNING
TOOL NAME [Tool purpose] [Which stage(s) the tool
supports]

Monitor the municipalities

MONITORING AND adhering to the covenant of

MANAGEMENT ' mavors, monitoring of the
TOOL FORTHE  gcaps, consultation of Implementation phase
COVENANT OF  easures implemented by

MAYORS

the municipalities and
evaluation of the results

PRIMARY TARGET
AUDIENCE
[Primary target audience]

and Regional
[Level of technical expertise

required]

Municipalities and regions X

Provincial

Training / Documentation Available: Indicate if training resources or documentation are available and where they can be accessed

https://www.youtube.com/watch?v=-ttONvhuhUQ

Relevance: How can this tool help municipalities? In which phase of the SECAP can it be used?

SCALES [CHOOSE]

Municipal

D3.3. CET Supportive tools report

PROJECT NAME AND CONTACT

TOOL ACCESIBILITY INEORMATION

Open https://plan4cet.eu/

This tool is designed to visualise the development of the covenant of mayors in Navarra and to monitor the actions derived from the SECAPs at different levels and types of actions. It also allows for the evaluation at municipal and
regional level of the implementation in terms of mitigation, adaptation and energy poverty. It is also essential as a compilation of actions that could be replicated and scaled in the territory.

Tool: How does the tool work? What does it consist of?

The tool works for several reasons:

- Easy accessibility and visualization.

- Possibility of continuous reporting by municipalities.

- Technical validation of the reports received by the municipalities.
- Allows evaluation and monitoring in a visual and practical way.
Content of the tool:

- Visualization of municipalities adhering to the pact.

- Visualization of municipalities with SECAPs and possible download of the plans.

- Actions carried out by lines of action, municipalities, etc. to know what has been done (replicability and scaling).

- Evaluation of the impact of the actions carried out, at regional and municipal level.

Data required: What typology of data is required to effectively operate? (e.g. building stock, demographics, etc..)

Report of actions carried out by the municipalities
Resources: Link to the tool reference and contact points.
Link: https://pactoalcaldias.navarra.es/es/

Contact: erabinad@nasuvinsa.es (Enara Rabina del Rio from Nasuvinsa) agarciag@nasuvinsa.es (Aitor Garcia Galar from Nasuvinsa)

Case study: Has the tool been used before? In which project and in which geographical context?

It is a tool developed in Navarra within the framework of the life Plan4CET project

STAGES OF
TOOL NAME [(ij(j E(er'(\)/S"Ee] CET
purp PLANNING

PRIMARY TARGET
AUDIENCE
[Primary target audience]
and

Regional
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Provincial

SCALES [CHOOSE]

Municipal

Covenant of Mayors
for Climate & Energy

PROJECT NAME
AND CONTACT
INFORMATION

TOOL ACCESIBILITY
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[Which stage(s)
the tool
supports]

Contains information on the energy

PORTAL FOR ' pajance of Navarra together with other
ENERGY data related to the generation and Implementation
TRANSITION IN ' consumption of energy, promotion of phase
NAVARRA

renewable energies, investments made
and/or deductions applied, etc.

[Level of technical expertise
required]

Municipalities and region X

Training / Documentation Available: Indicate if training resources or documentation are available and where they can be accessed

Relevance: How can this tool help municipalities? In which phase of the SECAP can it be used?

Open

D3.3. CET Supportive tools report

https://plan4cet.eu/

It collects information on the energy balance of Navarra together with other data related to the generation and consumption of energy, promotion of renewable energies, investments made and/or deductions applied, etc.

It may be useful for the implementation of SECAP in these areas:
- Rooftop solar potential map
- Sustainable mobility:
0 map of electric car charging points
o0 Electric vehicle fleet by municipality
- Help for energy communities energy data and balances
- Available grants and subsidies, calculators
- Information for self-consumption with renewable energies

SIE: Energy management platform. (Where all the information of the municipalities and public building is monitored)

Tool: How does the tool work? What does it consist of?

It is a single platform with all the information and tools available for CET with a specific tab for the municipalities” energy accounting.

Data required: What typology of data is required to effectively operate? (e.g. building stock, demographics, etc..)

The website is updated with the energy accounting system of public buildings, the information of the energy balances and the information registered in the GN database.

Resources: Link to the tool reference and contact points.
Link: https://transicion-energetica.navarra.es/

Contact: transicionenergetica@navarra.es

Case study: Has the tool been used before? In which project and in which geographical context?

The Website was available for public use and has been updated under the life Plan4CET project.

OBJECTIVE

TOOL NAME
[Tool purpose]

Transition and = The UBEM (Urban Building Energy Modeling) consists

energy in the simulation of the behavior of a set of buildings in the
planning based urban context, taking into account not only the dynamics of
on urban the individual buildings

modeling

PRIMARY TARGET

STAGES OF AUDIENCE
CET PLANNING [Primary target audience]
[Which stage(s) and

the tool supports]
required]

Implementation
phase

Municipalities and
companies.

Training / Documentation Available: Indicate if training resources or documentation are available and where they can be accessed
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[Level of technical expertise

Regional

SCALES [CHOOSE]

Provincial

Municipal

PROJECT
TOOL NAME AND
ACCESIBILITY CONTACT
INFORMATION
Closed


https://transicion-energetica.navarra.es/
mailto:transicionenergetica@navarra.es
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Relevance: How can this tool help municipalities? In which phase of the SECAP can it be used?

What can cities do to detox their heat? The UBEM (Urban Building Energy Modeling) consists in the simulation of the behavior of a set of buildings in the urban context, taking into account not only the dynamics of the individual
buildings but, above all:

« effects between buildings
* the urban microclimate: heat island effect
« the design of public space and mobility

* shared energy infrastructure: red electricity, district networks, etc. —

i

A
CLIMATIC DATA | GEOMETRIC WODEL

il

Tool: How does the tool work? What does it consist of?
It is a single platform with all the information and tools available for CET.

The UBEM also allows simulating and optimizing on-site renewable energy generation at the neighbourhood level (PV, PT, etc.) and district networks that serve a group of buildings taking
advantage of the diversity of uses and profiles of loads and thermal demands, with temporal resolution -thermal load diversity-thanks to stochastic simulations (*). Considering buildings as
part of urban systems (a system of systems) allows for much greater efficiency than simply considering them as a simple sum of buildings.

Data required: What typology of data is required to effectively operate? (e.g. building stock, demographics, etc..)

The UBEM also allows simulating and optimizing on-site renewable energy generation at the neighborhood level (PV, PT, etc.) and district networks that serve a group of buildings taking
advantage of the diversity of uses and profiles of loads and thermal demands, with temporal resolution -thermal load diversity-thanks to stochastic simulations (*). Considering buildings as
part of urban systems (a system of systems) allows for much greater efficiency than simply considering them as a simple sum of buildings.

Resources: Link to the tool reference and contact points.
Contact: https://www.suno.cat/

Case study: Has the tool been used before? In which project and in which geographical context?
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PRIMARY TARGET SCALES [CHOOSE]
AUDIENCE
STAGES OF CET

OBJECTIVE PLANNING [Primary target audience]
TOOL NAME TOOL ACCESIBILITY PROJ EC-II-NI\IIZAC‘)I\F/IQEQ_II\_II%ISONTACT

[Tool purpose] [Which stage(s) the tool and Regional Provincial Municipal

supports
pports} [Level of technical expertise
required]
Municipalities, regions, IN-PLAN
IN-PLAN In.tegrate energy and . Preliminary Planning administrative staff, energy, , :
. climate plans into spatial . X Open Irene Biancani

Practice climate and development

planning Irene.biancani@fedarene.org

agencies
Training / Documentation Available: Indicate if training resources or documentation are available and where they can be accessed

The IN-PLAN Train-the-Trainer programme is designed to help local and regional authorities in developing integrated spatial planning. In the new edition, the Practice plays a pivotal role, and participants are presented with this
tool and its use.
Relevance: How can this tool help municipalities? In which phase of the SECAP can it be used?

The Practice equips municipalities, regions, and other public authorities with a comprehensive approach that bridges the gap between policy and action. The Practice is designed to help local governments overcome key
challenges by providing a more integrated and collaborative approach to planning. It facilitates the merging of various sectoral plans—such as climate adaptation, renewable energy, and sustainable mobility—into a unified spatial
planning framework. By bridging the often fragmented, siloed planning processes, IN-PLAN enables a more holistic strategy that ensures all sectors are working together toward common sustainability goals.

The Practice can be used in the preliminary planning phase of SECAP.
Tool: How does the tool work? What does it consist of?

The IN-PLAN Practice is an innovative and long-lasting support structure designed to assist local and regional authorities across Europe in effectively implementing their sustainable energy, climate, and spatial plans.
Data required: What typology of data is required to effectively operate? (e.g. building stock, demographics, etc..)

None

Resources: Link to the tool reference and contact points.

The tool is downloadable here: Introducing the IN-PLAN Practice - A New Support Structure for Sustainable Energy, Climate, and Spatial Planning - Fedarene
Case study: Has the tool been used before? In which project and in which geographical context?

Only within the IN-PLAN project and in pilot regions

IN-PLAN
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STAGES OF CET
PLANNING

PRIMARY TARGET
AUDIENCE

[Primary target audience]

SCALES [CHOOSE]
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PROJECT NAME AND CONTACT

TOOL NAME TOOL ACCESIBILITY
[Tool purpose] [Which stage(s) the tool and Regional Provincial Municipal INFORMATION
supports
pports} [Level of technical expertise
required]
The framework is
The Regiolst planning organized into eight
framework provides a stages, each containing Energy planners in Europe,
comprehensive, structured | specific steps that are key | regional authorities' technical
Regiolst approach for regi_onal _to the process. It also staff and inter_ested ' Regiolst
. energy planners in Europe | includes a suite of tools stakeholders involved in , .
Planning . . . : X Open Roberta D’Angiolella
to develop and implement | that can assist planners formulating sustainable and _
Framework roberta@ieecp.org

sustainable, cost-effective
energy strategies in line
with the energy efficiency
first (eelst) principle.

through different stages of
the process, while
emphasizing the
importance of energy
efficiency solutions.

affordable energy strategies
aligned with the EE1st
principle.

Training / Documentation Available: Indicate if training resources or documentation are available and where they can be accessed

https://regiolst-planning-framework.fedarene.org/video-tutorials

https://fedarene.org/project/reqgiolst/training-program/

Relevance: How can this tool help municipalities? In which phase of the SECAP can it be used?

The REGIO1st Planning Framework aims to help regional energy planners across Europe develop sustainable energy and climate strategies and incorporate the Energy Efficiency 1st principle.
Tool: How does the tool work? What does it consist of?

The Regiolst Planning Framework is organized into eight stages, each containing specific steps that are key to the process. Planners are encouraged to follow the framework in a sequential manner, moving through each stage
from preparation to implementation, monitoring, and review. Throughout the process, planners should engage with stakeholders and prioritize energy efficiency measures in accordance with the EE1st principle. The framework
also includes a suite of readily available tools (Excel, PDF, etc.) designed to assist planners through different stages of the process. These tools aid in data collection, analysis, scenario modelling, multi-criteria analysis, and other
essential tasks while emphasizing the importance of energy efficiency. By leveraging these tools, planners can streamline the planning process, ensure a thorough and accurate analysis, and make informed decisions that align
with the EE1st principle.

Data required: What typology of data is required to effectively operate? (e.g. building stock, demographics, etc..)
Different depending on the tools: https://regiolst-planning-framework.fedarene.org/get-started

Resources: Link to the tool reference and contact points.

https://regiolst-planning-framework.fedarene.org/

Case study: Has the tool been used before? In which project and in which geographical context?

In Regiolst pilots in Italy, Spain, Ireland, Croatia, Slovenia, Greece

Planning
Framework

REGI@1ST
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STAGES OF CET

OBJECTIVE PLANNING
TOOL NAME [Tool purpose] [Which stage(s) the tool
supports]

An easily adjustable

tool for implementing
Energy energy management
monitoring system and monitoring  Implementation phase
platform climate adaptation

in municipalities and
companies

PRIMARY TARGET
AUDIENCE
[Primary target audience]
and
[Level of technical expertise
required]

Municipalities and
companies. Minimum level
of technical expertise

Regional

SCALES [CHOOSE]

Provincial

Training / Documentation Available: Indicate if training resources or documentation are available and where they can be accessed

https://energoplanosana.lv/en/ and https://www.ownyoursecap.eu/resources/

Relevance: How can this tool help municipalities? In which phase of the SECAP can it be used?

Municipal

TOOL ACCESIBILITY

Through application

D3.3. CET Supportive tools report

PROJECT NAME AND CONTACT
INFORMATION

OwnYourSECAP project;
Ekodoma; Marika Ros3a,
marika@ekodoma.lv or

plattorma@ekodoma.lv

It facilitates energy monitoring and analysis for public and other assets, such as buildings, public lighting, municipal fleets, and public transportation. The system operates on a monthly basis and includes the option to conduct

annual management reviews.
Tool: How does the tool work? What does it consist of?

This is a standardized platform suitable for a wide range of users regardless of the number of energy consumers. The platform is continuously being updated, and currently, it offers six modules: Building module; Public street
lighting module; Vehicle fleet module; Public transport module; Management review module and Climate adaptation module.

Data required: What typology of data is required to effectively operate? (e.g. building stock, demographics, etc..)

Monthly heat, electricity and water (if selected) consumption data, monthly tariffs and outside temperatures

Resources: Link to the tool reference and contact points.

https://energoplanosana.lv/en. Contact point: Ekodoma; www.ekodoma.lv; phone: +371 67323212; email: platforma@ekodoma.lv
Case study: Has the tool been used before? In which project and in which geographical context?

Yes, it was updated in Horizon 2020 financed Compete4SECAP project. Currently the tool use more than 30 municipalities and companies in Latvia and

Hungary.
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STAGES OF CET

OBJECTIVE PLANNING
TOOL NAME [Tool purpose] [Which stage(s) the tool
supports]

To visualize the size
and solar energy
production potential of
each rooftop/area
based on their position
and orientation

GIS-based map
of solar
potential

Implementation phase

PRIMARY TARGET
AUDIENCE
[Primary target audience]
and
[Level of technical expertise
required]

Municipalities and
companies. Minimum level
of technical expertise

SCALES [CHOOSE]

Regional

Provincial

Training / Documentation Available: Indicate if training resources or documentation are available and where they can be accessed

Municipal

TOOL ACCESIBILITY

Closed to general
public

- Opento
Municipalities of
Parma Province
through an access
code

https://www.provincia.parma.it/servizi-informazioni/progetto-di-mappatura-del-potenziale-solare-delle-coperture-degli-edifici-e-delle-aree-idonee-ad-ospitare-impianti-fotovoltaici

Relevance: How can this tool help municipalities? In which phase of the SECAP can it be used?

D3.3. CET Supportive tools report

PROJECT NAME AND CONTACT
INFORMATION

https://www.provincia.parma.it/servizi-

informazioni/progetto-di-mappatura-del-

potenziale-solare-delle-coperture-degli-

edifici-e-delle-aree-idonee-ad-ospitare-

impianti-fotovoltaici

This web platform cam help the municipalities mapping the Solar Energy production potential on residential, public and productive building's roofs, but also brownfields of the entire provincial territory (approximately 3500 km?).
The platform enables to visualize the size and solar energy production potential of each rooftop/area based on their position and orientation. The map is GIS-based and has been realized by integrating a Digital Terrain Model
with information derived from images captured by drones. The municipalities will be able to directly access the platform and, in a second phase, they will be able to share the information with citizens and local small and medium
enterprises interested in investing in solar renewable energy plants. The platform can also be used for monitoring the increase of PV panels installation.

Tool: How does the tool work? What does it consist of?

The Solar City web portal works after registration and receipt of access codes.The portal contains the mapping of the photovoltaic potential of buildings in the Province of Parma carried
out by drones during the course of the solar year, which takes into account shading as well as sun exposure, when assessing the energy potential released by the possible installation of

a photovoltaic system. When accessing the platform, the general classification that appears is based on producible electricity - Mwh/year. By zooming in the single cover, the solar
irradiation ‘cells’ are displayed, divided by highest irradiation (> 1,000 Wh/m2) and the lowest.

Data required: What typology of data is required to effectively operate? (e.g. building stock, demographics, etc..)

MWh captured by roofs, MWh producible

Maximum PV installable power

Municipal surface area, Number of buildings

sgm of buildings, sqm of areas

Resources: Link to the tool reference and contact points.

https://www.provincia.parma.it/servizi-informazioni/progetto-di-mappatura-del-potenziale-solare-delle-coperture-deqgli-edifici-e-delle-aree-idonee-ad-ospitare-impianti-fotovoltaici

Case study: Has the tool been used before? In which project and in which geographical context?

The Municipality of Parma has been using this tool to explore the potential of solar energy on an urban scale.
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PRIMARY TARGET SCALES [CHOOSE]
STAGES OF CET AUDIENCE
TOOL NAME OBJECTIVE _ PLANNING [Primary target audience] . - N TOOL ACCESIBILITY
[Tool purpose] [Which stage(s) the tool and Regional Provincial Municipal
supports] [Level of technical expertise
required]
Eutl)gc Identify feasible and
e;l“er 'ngs financially sustainable Municipalities
of ficige{lcy renovation scenarios for | Implementation Requires specific technical X Closed
. ublic buildings i
investments P g expertise
toolkit

Training / Documentation Available: Indicate if training resources or documentation are available and where they can be accessed
The toolkit is used by AESS to support municipalities.

Relevance: How can this tool help municipalities? In which phase of the SECAP can it be used?

The toolkit can be used in the SECAP implementation phase in order to identify public buildings with the lowest energy efficiency and to simulate an investment scenario. The toolkit is Excel based and allows to analyze a set of

public buildings with a standardized and uniform methodology, having as input some characteristic data for each of the buildings.
Tool: How does the tool work? What does it consist of?

D3.3. CET Supportive tools report

PROJECT NAME AND CONTACT

INFORMATION

AESS Stefano Ranuzzini
stefano.ranuzzini@aessenergy.it

The toolkit consists of two tools: the first one, "Screening"”, provides an overall representation - in graphic form - of the building stock in terms of energy efficiency in order to identify worse performing buildings which are to be

considered as priority for intervention. The figure on the right shows an example output of the Screening tool.

The second tool is a calculation tool that automates and standardizes the calculation of energy efficiency interventions on building-plant systems for even a large
number of buildings. The tool generates, as output, redevelopment scenarios for the building stock included, taking into consideration the following types of
interventions:

1. Building envelope insulation (thermal coat, roof)
. Replacement of fixtures

. Heat Generator Replacement

. Retrofit of internal lighting

a b~ W0DN

. Solar Thermal Systems for Domestic Hot Water
6. Photovoltaic systems

Energia
Primaria

Costi
Energetici

Screening

The tool uses a simplified model to define the geometric characteristics of the building and simulate the building-plant system. The output is a screening of feasible and profitable renovation scenarios.

Data required: What typology of data is required to effectively operate? (e.g. building stock, demographics, etc.)

Building stock location, m2, year of construction, use of the building, yearly energy consumption and associated costs, type of heating system.
Resources: Link to the tool reference and contact points.

The tool has been internally developed by AESS experts. The contact person is Stefano Ranuzzini (stefano.ranuzzini@aessenergy.it)

Case study: Has the tool been used before? In which project and in which geographical context?
The methodology has been applied to about 300 buildings so far to identify the best renovation scenarios.
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STAGES OF CET

OBJECTIVE PLANNING
TOOL NAME [Tool purpose] [Which stage(s) the tool
supports]
Drafting CO:2 .
InventorTOOL g Planning

inventory

Training / Documentation Available: Tool developed and in use by AESS experts supporting municipalities.

Relevance: How can this tool help municipalities? In which phase of the SECAP can it be used?

PRIMARY TARGET AUDIENCE
[Primary target audience] and
[Level of technical expertise

Municipalities

Regional

SCALES [CHOOSE]

Provincial

With the aim of achieving CO; inventory within the Covenant of Mayor methodological framework, this tool can estimate CO, emissions with
reference to a specific year using different approaches. Starting from final energy consumption data, organized by fuel and emission sectors, the CO-

emissions inventory can inform and steer the strategies at local level and support the planning process.

Municipal

X

Emissions sectors taken into account: municipal buildings and facilities, public lighting, residential buildings, tertiary buildings and facilities, industries,

agriculture and mobility municipal fleet. Fuel types: electricity, natural gas, diesel, biomass, gasoline, thermal solar, LPG.

Tool: How does the tool work? What does it consist of?

This tool describes the main specificities in each cluster of municipalities for addressing local energy plans and achieving a wider change in terms of

renewable energy development.

Data required: What typology of data is required to effectively operate? (e.g. building stock, demographics, etc.)

Energy consumption, Renewable Energies and demographics.
Resources: Link to the tool reference and contact points.
Francesca Gaburro, francesca.gaburro@aessenergy.it

Case study: Has the tool been used before? In which project and in which geographical context?

The methodology has been applied to almost 100 municipalities in Italy.
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TOOL ACCESIBILITY PROJECT NAME AND CONTACT INFORMATION

Closed francesca.gaburro@aessenergy.it
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4. Conclusions

This report provided a detailed description of 36 tools useful for Clean Energy Transition
planning which can be used at different geographical scales to plan, implement or monitor the
CET plan. The catalogue spans from data visualization tools to methodological guidelines up
to complex energy modeling tools which require a high degree of specialized technical
knowledge.

The tools cover the main pillars of the clean energy transition which can be implemented at
local level, improving energy efficiency and increasing renewable shares, such as: building
renovation, (thermic or electric) renewable energy production, sustainable mobility, energy
sharing and Positive Energy Districts. All the showcased tools have been applied in real cases
and their replication will contribute to accelerate the energy transition of European cities and
regions.
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