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Abbreviations and acronyms

Acronym
GIS

ISUDS
LU
MCDA
PEB
PED
PESTEL
PV

RA
RES
SCC
SEAP
SECAP
SET
SS

TPI

UM

VI

WP

Description

Geographical Information System

Integrated Sustainable Urban Development Strategies
Land Use

Multi-Criteria Decision Analysis

Positive Energy Blocks

Positive Energy District

Political, Economic, Social, Technological agdlL
Photovoltaic

Resource Availability

RenewableEnergy

Smart Cities and Communities

Sustainable Energy Action Plan

Sustainable Energy and Climate Action Plan
Strategic Energy Technology

Social Structure

Techngal Physical Infrastructure

Urban Macroform

Virtual infrastructure

Work Package
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Executive Summary

According toMAKINGCITYproject, a Positd 9y SNH& S5Aa0GNAROG 6t 950 Aa 6
boundaries, consisting of buildings of different typologies that actively manage the energy flow between
them and the larger energy system to reach an annual positivéld®y Sé 6t S Sy SNA& ol f |

Takirg into account this definition, deliverable ABalysis of FWC candidate areas to become a PED
studies the potential of the areas preselectedYKINGCIT Yollower citiesat proposal stage to reach

an annual positive herenewable energy balanc€hiswork has been carried out within the task 4.2
Selection of areas to design PED in six follower aitit$s based orthe work done in task 4.1
Methodology/guidelines for PED design

The method defined to identify candidate areas to become positive imstef energy is a GIS
conducted method that is supportdxy the information collected through a multicriteria questionnaire
developed specifically for standaidgthe process and the criteria considered in all the cifidse
methodology takes into accotiboth the physical and technical characteristics of the ditiesy level

or macroscale together with socieconomic, environmental, legal and regulatory issaad allows
the adaptation of the analysis to citiebaracteristics.

Results show thsuitability of preselected areas to reach amual positive nomenewable energy
balancen Bassanalel Grappdltaly),KadikdyTurkey), Lén (Spain), Lublin (Poland), Trencin (Slovakia)
and Vidin (Bulgaria)n most of the cases, preselectdistricts include some areas with suitable
potential to become positive, while others will need higher efforts to convert tbemrds becoming
positive. Thereforeand following the PED definitidhge exact size of the areas to §glecteddoes not
necessarily dacide with the official limits of existing district.

The PED selection work presented will serve as a basis for a more datailaato analysis of the
chosen areas, work which will be carried in the following tasMABINGCITYprojectbefore defying
the technological solutions for the conversion

Keywords

Smart CitiesPositive Energy Distric{®ED) Geographical Information System (GNilti-Criteria
Decision Analysis (MCDMacro scale analysis
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1 Introduction

The potential for large eneygsavings in the building stock has long been recognized, and different
policies hae been put in place for achieving those savings at European Level. From the original Energy
Performance of Buildings Directive (EPBD) in 2002, when more strict buildilagioag and energy
OSNIAFAOFIGAZ2Y aOKSYSa 6SNB AYyiNRPRdAzZOSRI GKS L2t A
I SN SySNHeé odzAif RAy3IEIXT Ay i KSaHuitdingthathasaverydaghR | G S =
energy performance. The neadyaor very low amount of energy required should be covered to a very
significant extent by energy from renewable sources, including energy from renewable sources produced
onsiteornearby ® ¢ KAa RANBOGAGS | £t NS Re Niatjcdzh bliidRgs (i K I (0 (
aK2dz R €221 0 RAAGNROG KSIFGAYy3a 2N O22f Ay3a azf dz
performance. The amendment of EPBD Directive in 2018, included no additional requirements to
evaluate district level energy germance, although it does state that th€ommission should review

the EPBD before January 2026 tS EI YAY S Ay 6KI G YIFIYyySNI aSYdSNI { i
RAAGNRAOG 2N ySAIKO2dzNK22R | LIINRF OKSa Ay ! yAizy od

In themeantime, there are different EU initiatives promoting strategies and technologies for improving
energy efficiency and increasing renewable energy at district level. For example the Strategic Energy
Technology (SET) Plan Action 3129 y SNH& 5 Néighbohriddda forl SasRainable Urban
5S@St 2 aMStf Support the planning, deployment and replication of 100 Positive Energy
Neighbourhoods by 2025. A number of Horizon 202&earch projects such MAKING-CITY, also

aim to achieve Positive Energfy B G NA OG &4 6t 95a0 Ay dG[ AIKIK2dzaSé OA
replicate the experience.

In this context, this deliverable intends to support the cities of Bassano @ady0y(Turkey), Leon
(Spain), Lublin (Poland), Trencin (Slovakiayatial (Bulgaria), on the selection of areas within the cities
with potential to become PED, as one necessary preliminary step towards planning and realization of
PEDs.This document describes the methodology applied for the selection of city areasriotsdist
where there is a greater potential, or a greater benefit, of developing a PED. It also presents the results
of the application of the methodology on these cities.

As it will be explained in the following sections, the applied methodology takexauont both the
physical and technical characteristics of the cities, together with-sooi@omic, environmental, legal

and regulatory issuedMethodology draws from GIS data for the different aspects, which is collected
and processed in order to havedatailed perspective of the different city areaBhe criteria and
preferences from the involved city officials are also accounted for, as there is an important prioritization
step where the relative importance different aspects must be weighted. THiecdppethodology is
therefore adjusted for each case, and its application process and obtained results varies considerably
from city to city.

The work carried for selection of PEDs, which results are presented in this deliverable, intends
to complement ad enrich the initial work by the cities for the gelection of potential areas for PED

development, which was carried when developing M#&KING-CITYresearch proposal (2019). The
PED selection work presented will serve as a basis for a more detalgisaof the chosen areas, work

which will be carried in the following taskaWAKING-CITYproject.
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1.1 Purpose and target group

The purpose dfask 4.2s to validate thesuitability of the districtspreselectecdby the follower citieso
become positiveTherefore, the target groupf task 4.2are thefollower citiesas it is shown iffablel.

Tablel: Target group

1.2 Contribution partners

Table 2 summarizes thecontributing partnersto the study included inthis report and their
responsibilities

v v v v

Tecnakh v

Demir v v v v v
G v v

Kadikdy v v v

Ledn v v v

Lublin v v v

¢ NBYy S| v v v

Vidin* v v v

Cartif v

Table2: Contribution partners

1.3 Relation to other activities in the project

The herein presented report, related to the analysis of candidate areas to become a PED, is tightly
conrected to the work being done in WP1, in which the City vision 2050 is being developed. The City
Vision indeed depends in part on the potential feasibility of the cities to create and develop PEDs within
their cities. For this purpose, the first step igledine the grounds for the definition and identification

of the candidate areas, which is the work that will be presented here, and which will indeed use in part,

1 Municipality of Vidin and Green Synergy Cluster
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the information developed in WP1 (i.e. the shape with the energy demand of the city devieloped
Enerkad, the study about the prioritization and replication of the PED solutions, etc.).

Thus for the reasons mentioned above WP1 and WP4 and strongly linked one to the other. The relation
to WP2 and WP3, comes from the fact that important conclusiombeing and will be able to obtain
FNRBY GKS [1/74Q NBFE AYLX SYSydlFrdAazya FyR g2N] o0SA
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2 Positive Energy Districts Concept

¢KS {GNIGS3IA0 9ySNHe ¢SOKy2f23& 06{ 9(RPHED) arefeheyy & K 2 NIi
efficient districts that have net zero carbon dioxidezj@missions and work towards an annual local

& dzNLJ dzd LINPRdzOGA2Y 2F NByYyS¢glofS SySNHE o6w9o{0de t
for an urban regeneration oflaizes, in fact, PEDs can raise the quality of life in European cities,
contribute to achieving the COP21 targets and enhancing European capacities and knowledge to
0S502YS I 3ft261f NRfS Y2RSt® ¢KS ¢2D o dtegralive YI NI/
approach including technology, spatial, regulatory, legal, financial, environmental, social and economic
perspectives, to support the planning, deployment and replication of PEDs for sustainable
urbanisation3.

SET Plan has been recognised asainie major tools to deliver the Energy Union Strategy, by
contributing to the cost reduction and improvement of the performance of low carbon energy
technologies through impactful synergetic innovation actions.

The strategic target of the Implementati®lan was inspired by discussions in the European Innovation

t I NOIYSNRKALI 2y {YFENIL /AGAS&E FyR /2YYdzyAlASasz S:
Oy SNHeék9YA&AAZY 5AaiNROGaé¢d YSylAazySR Ay (GKS ¢2D
and Neighbourhoods (PED Programme) that was established in 2018 by the Action 3.2 on Smart Cities
and Communities of the European SET Plan, has the ambition to support the planning, deployment and
NEBLX AOFGA2Y 2F wmnn Wt 2 & Ay 208530r Whrid@iton &nd susiamBb@( a4 Q |
urbanisation. PEDs will raise the quality of life in European cities, contribute to reaching the COP21
targets and enhancing European capacities and knowledge to become a global role model.

2.1 Definition and scope of PED

JPI Urban EuropeefinedPEDs and Neighborhoodst |y Ay G S3aNF f LI NG 2F O2YL
towards sustainable urbanisation including technology, spatial, regulatory, financial, legal, social and
economic perspectives. They require intesacéind integration between buildings, the users and the

regional energy, mobility and ICT system. In this sense, a Positive Energy District is seen as an urban
neighbourhoods A G K I yydzt £ ySi T SNR SySNHe& AYLERNI FyR Yy
surplus production of renewable energy, integrated in an urban and regional energy system. Active
management will allow for balancing and optimisation, peak shaving, load shifting, demand response

and reduced curtailment of RES, and didat! seHiconsumption of electricity and thermal energy. A

Positive Energy District couplaslt environment, sustainable production and consumption, and

mobility to reduce energy use and greenhouse gas emissions and to create added value and incentives
for the consumerFurthermore, implementation has to come with a high and affordable standard of
fAQAY3I F2NIAlGa AYKFEoAGEy(Gadé

According to the latest JPI White Paper on Reference Framework for Positive Energy Districts and
Neighborhood€rom February 202) a framework dfnition for PEDs could be defined as follows

Gt 2aAiAdA @S 9y S NB-eéfficienh andi eddrgfiakible urbhidSare&s ywhidiIpraduce net zero
greenhouse gas emissions and actively manage an annual local or regional surplus production of
renewable eergy. They require integration of different systems and infrastructures and interaction
between buildings, the users and the regional energy, mobility and ICT systems, while optimizing the
livabilityof the urban environment in line with social, econdmitR Sy @ANBY YSy Gt &adza il

2 positive Energy Districts (PED) | JPI UrlmaEurope (jpi-urbaneurope.eu)
8 White-Paper PED Framework- Definition - 2020323-final.pdf (jpi-urbaneurope.eu)

MAKINGCITYG.A. n°824418



https://jpi-urbaneurope.eu/ped/
https://jpi-urbaneurope.eu/app/uploads/2020/04/White-Paper-PED-Framework-Definition-2020323-final.pdf

D4.3- Analysis of FWC candidate areas to become a E
Making
City

2.2 Definition of PED for MAKINGCITY

According to MAKINGITY project, #ositive Energy District (PEB)Ya | Y dzNBFy F NBI g A
boundaries, consisting buildings of different typologies that actively mantdgeenergy flow between
them and the larger energy system to reach an annual positivelddy SéF 6t S Sy SNHe& ol f |

Beyond this general definition, each city should consider three different agpeetsow the previous
definitionto their specific chareristics and objectives

Final energy usesA positive energy balance can be achieved for different final energy uses, both within
the buildings (heating , cooling, hot water, lighting, appliances) , or even for services and other energy
uses outsidehe buildings (public lighting, water and waste management, mobility).

Boundaries of the analysis: positive energy balance within a geographical district boundary can be in
many cases (particularly in high density urlza@as), very difficult to actwve. Functional PED
boundaries can be therefore useful to define a PED, for example in relation to a district heating network
or a micregrid, which connects the different buildings and through which a positive energy balance can
be achieved. The concept the Virtual PED boundaries has also been introduced as contractual
boundaries, for example for cases where there is some energy generation outside the district, but which
is owned or directly supplies its output to the district.

Energy flexibility andalancing periodThe achievement of the positive energy balance within a district

in an annual basis is the most common requirement for a PED definition. However, energy flexibility is
an important characteristic of a PED that is not evaluated throughramlenergy balance Carrying

out energy balances in shorter time periods, can give a better perspective on the district performance
at different times of the day, and through the different days or months. For example, a district could
0S02YS SySNBEexXgH2fSte Ay aALISOATAO K2dzZNA 2F GKS
focused on the use of solar energy during central hours of the day in summer. Storage or demand
management could help to increase the number of hours or days wherdt@gesergy balance is
achieved, and also to reduce peak loads for the district. A detailed hourly-bowyp balance is
therefore important to assess the interactions between a district and the energy grids, and to evaluate
specific strategies to inease energy flexibility.
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3 PED Methodology in a nutshell

3.1 Objective and Scope of PED Methodology

The objective of the MKINGCITYPED Methodology is to empower replicability, scalability, and
sustainability of PEDs, taking into account the city needs iamdtips, onsite resource availability

urban planning, land use planning and urban design sityaidKINGCITYED solutions (demand side
solutions as low consumption in buildings, improving energy efficiency by energy management in
buildings and disicts, supply side solutions as alternative energy resources and integrated
infrastructures as large storage, heat pumps, district healit§ platformsgtc..) and their business
models through a decisiemaking journey emphasizing citizen engagem8nte scaling up heavily
depends on city size, geography, demographics, climate, infrastructures and ecandrmlanning
context,the MAKINGCITY project works on identifying a method that firmly pursues this ambition.

The PED Methodology focuses on tpheocedure considering the identification process of the PED
concept boundary and selection of proper PED solupanticularto the cities. It is composed of the
phases encompassing a decisinaking route that underlines citizen engagement throughouw thi
process. The procedure aims to understand what the city is looking for, described as state of play in
cities(city characterizationpr figuring out the priorities, objectives and needs of the cities. Therefore,
the main goal is the creation of a spiegflan/design/guideline for each city that may reach, understand
and try to follow the phases of the methodology and find out its needs, vision and objectives

Aligned with JPI Urban Ped framework studi&f) Methodology strongly builds upon wide staldsro
consultations and dialogues; connects to ongoing policy and strategy debates, in particular the
implementation of Agenda 2030 SDGs, the Urban Agenda for the EU or the National / Regional and Local
Energy and Climate and Urban Plans and strategiaddition tocitizen empowerment, urbgplanning,

land use planning, urbatesign, investments and business models, collaborative governance and impact
assessment have fundamental requirements to implementiPEDY other places.

3.2 Phases of PED Methodology

The next sections explain the general context, introductmd identify phases for planning and
deploymentof PED stakeholders involvednd citizen engagement strategias the MAKINGCTY
Methodology(The methodology is developed in D4Rggardinglanning of PED areddentification

of the PED concept boundary and identification of technical aneewmical solutions are considered

In addition the deployment of PED areagerification of PED calculation, identificationman/land use
plannhg support,stakeholders, financial schemes and citizen engagement are evalliate&ED
Methodology also highlights replication view by standardization and workshop activities that will be
held in Follower Cities and other potential cities.

The MAKINGCITY Methodology pursues six phases of which the first is related to analyses of city
characteristics through city diagnosis approach. Phase Il considers all of the analyses regarding city
needs and identifies a prioritization study on defining the PEDeWwark within PED concept
boundaries in the city. Phase Ill and IV focuses on the set of solutions proposed from the experiences of
Oulu and Groningen and potential barriers and enablers that the Follower Cities or other cities may face
during designing ahimplementinga PED. Phase V offers an annual energy balance calculation relying
on the method defined in D4.2 and moniteveetherthe area is absolutely surplus building upon the
applied earlier phases. Finally, Phase VI is an outcome of solutiogwatahal barriers/enablers study

and covers all detailed information regarding PED solutions. The phagkestated inFigurel.
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City Indicators, Resource Analysis, Land Use Context—
Planning Active Communities, Energy Demand Analysis

w
Prioritization of City Needs and Identification of PED i Smart Energy City Approach, - PHASE IV: Barriers / Enablers of PED Solutions
Boundaries Public Private People Partnership (4P) (N ‘
s s o el e “ .
: Linking to Solution: PEDBoard PESTEL and Spatial '
Low Consumption, Energy Efficiency, Integrated
Infrastructures, RES Production

Calculation Methodology from D4.2 v

Figurel: Phases of MAKIN@ITY PED Methodology

Phasd addresses main city needs in terms of energy alignedntétrated urban planning, langse
planningand urban desigrThis phase includesbustlylocal authorities, citizens, researchers, planners
and designers in the process. In doing so, digfacteristicsand priorities areanalyed under four
steps

1. Analysis of the main city characteristics: Calculation of City Level Indicators

2. Analyses of existing City Plans and identification of implementation areas in these plans
3. Analyses of City Components

4. Energy Demand Analyses

Detailed information regarding steps of Phase | is mentioned in D4.1 SectiBhaké |: Analyses of

City Characteristics through City Diagnosis Apprdaities should follow the instructions and gather
data for cited analyses imder to identify PED Concept Boundaries in Phase Il. Prioritization studies and
tools will be adopted by the processdetermine macrescale and micracale analyses and selection

of zones for defining most appropriate PED concept boundary in the cities.

Phase | and Phase Il are the most relevant parts of the methodology which will be partly applied for the
selection in each of the gidistricts which have the potential of transformation into PEDs.

Within Phase |, an assessmefthe Local Urban Plamg, Land Use Planning and Urban Design Support
for the PED implementation will be conductd@the local spatial planning systems will be checked, to
assess thavailabilityof urban planning, land policy, land use planrémglurban desigro foster PED
development and the potential to develop PublicPrivatePeoplePartnershipsthat support PED
implementation within this processds addition, thé-WGwill assess the potential PED areas in relation
to the urban plans and land use plans of the city, anelation to the potential investment agreements

in the PED area.

Following this selection, and workitayvards PED desigRhases Il to \dre tobe appliedPhase lIlI

pursues a parallel process between social and technical dimensions of PED desitjal 34 in
understanding the wider context of an existing urban distidentifying priorities and most urgent

needs to address in designing and planning of a sustainable Positive Energy District, is to include the
perspective of citizens and end usef the district itself. One of the methods to include the citizens in
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the process of involvement, being part of planning and prioritizing, is potentially the approach of Smart
EnergyCities(explained in detail in D4¢lSection 4.3)

On the other handthe inputs of Phase | and Phase Il are evaluated by a devigiing mechanism

and the particular technical and neechnical solutions are linked according to the data obtained from
Phase | and PhaseThe solutions are classified undee main soluion categories ahe demand side,
supply side and integrated infrastructurébe concept will enable the delivery of energy services, allow
the management and trading of locally generated energy andbgsdd energy supplies, and
potentially link with ther local and cloudbased services such as security/safety anbbility in order

to progress towards energy positive distridiechnical and economic aspects are braced with social
considerationsin order to implement the required transition innovatioonn a district.Citizen
involvement, collaboration between stakeholders, and selection of technologies are moving on in
parallel and learning activities from stakeholders to citizens and citizen to stakeholders in the local are
taking placeTherefore, PB solutions must also be selected based on the benefits they bring to the
parties of PED development, as this will be a crucial motivation for them to participate in the learning
process.

Afterwards, anmpactbased evaluation is integrated in selectionsolutions process and political,
economic, social, technical, environmental, legal and spatial barriers, constraints, supporting factors are
recognized for each selected soluti®egarding theerification of surplus in annual energy balarice

the PEzalculation is not surplus regarding energy demand, energy use, energy distributed and primary
energy balance, new selections from PEDBoard must be assessed in medeh the energy positivity

of the district

Finally, the solution cards, named SPE@splve general data, technical and graphical details,
implementation time, initial investment and financial models, stakeholder mapping, integration with
other smart solutions, potential for replication, expected impacts of all of the solutions.

Step 1: ; Step 4:
City Diagnosis : City Energy Demand

Level Indicators

Data Pre-process
Baseline scenario definition
Calculations

Results analysis and adjustment
Modelling of interventions

Identify strengths and

weaknesses for setting
needs and priorities

Focus of Task 4.2

Figure2: Phase of MAKINGCITY PED Methodologgnalyses of City Characteristics through City
Diagnosis Approach

| AAKf AGKSR Ay (KS ¥ RisditiMeablé raspainds fo Ghigebpoird oF thefste@dd n ®H £ 3
the Macro sale analysighat requires Gldased city context data on resources availability, urban
macroform, landusage, energy anahebility structure, energy service availability and social structure

of the city. These city data layers play a decisivaendhe creation of potentials and resources for PED
implementation andare calleddPED analytical componeétin T4.3 PED Designs in FWCs of the WP4

the secondpoint of step 3 Micra-scale analysis will be conducted within the identified potential PED

zones tha are calclated from macrescale analysig his detailed study for definning the exact PED

concept boundary (geographical, functional or virtual), also influcing the technology selection according
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to the resource potential in the city will be conductedraéd with a more fluent study next year that
will be reported in D4.4 PED Designs in FWCs.
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4 Methodology followed to identify candidate areas to
become a PED

The method defined tadentify candidate areas to become positiveterms of energyis a GIS
conducted method thats supported in the information collectéittougha multicriteria questionnaire.

Figure3: GEOPROCESSING Steps and MCDA integration for identification of macro and micro scale
potential PED areaseflects the connection between the two main elements of the methodology
(MCDA questionnaire and Geoprocessing steps).

Perform the Macro / Micro
Reclass all input Weighted Scale Zones for
raster layers - Overlay Analysis PED Area
Step 2 = (
Step 3,4,5 )

Collect city data
layers
(PED Analytical > format-
Components) Step 1

Convert vector
layers to raster

Multi-Criteria
Multi- Actor
Questionnaire
(MCDA)

Figure3: GEOPROCESSING Steps and MCDA integration for identification of macro and micro scale
potential PED areas

The bllowing sections descrilf@stly, how the MCDA questionnaingas createdand the role thait
played in the assessment dnsecondly,how the analysiswas supported in GIS software tools
(geoprocessing steps)

4.1 MCDA questionnaire

Geoprocessing Analydias beensupported ina MultiCriteria Decision Analysis (MCDA) in which a
detailed questionnaireguides the cities irunderstaning how to evaluge the relevant spatial
references that could define the suitabilitiyan area to become positivEhe MCDA gquestionnaire plays
an important role in the assessmentidifferent ways:

1) It standardiseshe application of the geoprocessing analysis. Altities are studiedisingthe
same criteria. Different scores are given to eR@ED Analytical Componeatgpending on the
status of the cityon eachcriteria These characteristics of the questionnaire allow both to
standardise the method and to adaptatcity needs.

2) It helps to select th€ED Analytical Componerib be considered in the assessment.

3) It allows obtaining reclassification scores to eamalytical Componenthrough the
consideration of all the criteria that is relevant. This also helpsrisolidate the analysis and
to adapt it accordingly to the city state of play.

4) 1t provides information for pridization. Thereforethe weighting phase of the methodology is
supported with the information provided by the MCDA guestionnaire results.
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5) Goirg beyond the spatial analysisielps the citiesn identifying the strengths and weaknesses
of the city In this sense, economic, legal, technical environmental and legal are taken into
account in the process of selecting areas with potential to be®EipAs shown in the results,
the MCDA questionnairis relevant for identifying in@nsensualvayissues that are of interest
for the city, but the city has notdentifiedyet and/or, in the opposite casessueghat arenot
suitable For examplethe legal framework could facilitate obstruct the implementation of
specific solutions that have potentidpending orthe city context.

Considering the relevance of the questionnaire and the impact that it was going to have over the
different phases otte analysisa careful selection of the PED analytical components was made by Demir
in T4.1¢ D4.1: Methodology/guidelines for PED desggtablishing the basis of the assessntiertugh

the identification of the elements that are critical for PED plaprdesign and implementation in cities.

According to the 6 categories that organize the PED Analytical Comp@rada¢s), a set of discussion
sessions was organized between Tecnalia experts with different areas of knowlafgsesson
worked on a specific category following the process explained below for the second to the seventh
steps.

TPITechnic . :
RA. Resource UM.Urban LU.Land Use Ph sicalat VI. Virtual SS. Social
Availability Macroform Context Y Infrastructure  Structure
Infrastructure

Table3: Categories of the PED analytical components

u First identify PED analytical componenfseach category (se€kable3: Categories of the PED
analytical componen}do be consideed in the assessmeand describe howach of themare
going to beanalysed in GIS based spatial datas work was done in Task 4.1 and is detailed in
D4.1 Methodology and guidelines for PED design.

o For exampleO2 YLR Yy Blaf By & B & Ay @S aill vs® yligital imapg S & ¢
indicating solar parks, solar farms or solar distiictthe city considering irradiance
level, terrain elevation, specific PV output

u Secondidentify from economic, social, technical, environmental, legal and spaiariteria
relevant for the PED analytical componangvaluationin order to assess the PED analytical
components in a robust way.

o Following the examplein the case of * Existing solar energy investment zones,
economic, technical and spatial criteviare selectd.

u Third establish the information that is going to allihe analysis afach othe selected criteria

o0 Following the example, the size and solar potential of the solar energy investment zone
was considered relevant for anzhyg the spatial criteria.

u Faurth: Each of the criteria consideredasdivided in different possibilities and, according to
the suitability of tlesepossibilities, scoresere given.

o Following the exampleones with high solar potential higher than 20.06@were
considered the mostuitable and, thusmaximumscores were given to this situation.
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Zones with high solar potential with a size between 10.000 and 200@86ne also
consideed suitable but witHower scores than the previous situation.

u Fifthh considered criteria was priogdd. GIS analyséstablished that the sum of the best
possibilities of each criteria has to be a8cording tahis, scores were divided betweehe
considered criteria.

o0 Following theexamplethe economicmaximum criteria scored, 3echnicalscored 2
and spatial criteriscored 4

u Sixth restrictive criteria were identifie@:hismeansthat if these possibilities are selected, the
final score of the raster is determined only with this value

o Following with the example, for the spatial criteria of th&xXisting solar energy
Ay@SailiySyid 1T2ySaz AF¥ G(KS LRaaroArAtAiAide ano
ONARGSNALIEé¢ Aa aStSOGSRT YSIyAy3da (KFG GKSNB
public administration with higher than 10.000m2 with mediuighsolar potential, this
PED componens$ no needed to be consideredthe assessment.

u Seventh Giveextra points and/or minus points some PED componerits order to include
criteria that was not considered in the previous options.

o Following with the exaple, extra points will be given in case that this possibility exists:
dmM0 { dzZNNRPdzy RAy3 (GKS OAle GKSNB |INB 1T2ySa
FRYAYAAUNI GA2Y gAGK LRGSYGAlf G2 0S02YS i
case that this podsility exists: "1) The most suitable zones for implementing solar
energy are green areas"

0 Note that he extra point can nullify the restrictive critef@llowing with the example,
AT GKS SEGNI LIRAYyG& LI2a&A0ACferaneésohedbn GayY a
0KS O2YYdzyAide 2NJ 0KS Lzt AO FRYAYA&AGINT GA2
NBAGNROGADBS ONRGSNRLF an0 ¢KSNB INB y2 12y
spatial availability of zones with meditmgh solar potendl, is nullify

All of the PED Analytical Compondmase beernreviewed by technical experts in the consortium and
their advice is taken into consideration while assessing the layers.

Regarding the sessiomeptal of nine Tecnalia'experts from differenareas oknowledgeparticipated

in the creation sessianAfter the specific sessions, one session a@anizedto put in common
developed questionnaire between all the participants. In total, seven sessions were inbegaallyed

This version wasxglained in a call conference to experts from Demir, who commented and validated
the approach. Validated by Demir version was presented to experts from ®@hdignalye and
provide feedback tit. Several iterationbetween the three mentioned researclentreswere made
before obtainingesultedMCDA questionnaire that is presenieadts full version in thA&nnex |I: MCDA
questionnaire (template)A summary of the criteria considered for each PED companena short
descriptionon how to evaluate the componeistgiven below.

Note that acronyms stand to: Economic (EC), Social (SO), Technical (TC), Environmental (EN), Legal (LE)
and Spatial (SP).

First category is the resource availability in cities, consisting of solar, withg,gemthermal water,
surface water, biomass and waste heat potential. The resources, their spatial references and detailed
descriptions are displayedTiable4.
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RAResource Availability

PED analytical components

Existing solar energy investment zones

Macro scale digital maps indicating solar parks, solar farms or solar distri
the city considering irradiance level, terrain elevation, specific PV power

output. Microproducers on building level are notlided in these analyses.
They will be detailed in micszale analyses

Potential solar energy investment zones

Some cities conduct studies on calculations for identifying potential areas
solar energy installations. Potential solar energgstient zones may also b
found in city plan analysis under implementation areas of the plans.

Existing wind energy investment zones

Macro scale digital maps indicating windmills, wind farms or wind parks ir
city. Micreproducers on buildig level (roofs) are not included in these
analyses. They will be detailed in misoale analyses.

Potential wind enerqgy investment zones

Some cities conduct studies on calculations for identifying potential areas
wind energy installations lmpnsidering wind power density, wind speed an
orientation. Potential wind energy investment zones may also be found in
plan analysis under implementation areas of the plans.

Soil types, formations, ground maps of the city for defining
potential areas for Aquifer Thermal storages)

Potential for the installation of geothermal heat pump systems anc
groundcoupled heat exchanger systems (Which also avoid heat is
effect by placing the "cooling towers" underground). Landfill and
alluvial depsit land would get less score when compared to clay s
terms of thermal energy storage.

Geothermal water impact aremd potential geothermal
investment zones

Existing geothermal water resources and their impact areas by locating
existingwells, heat centres. Etc.

If already conducted new areas for new geothermal wells. These zones n
also be found in city plan analysis under implementation areas of the plar

Potential surface water resources for energy generation.
Hydropower.

Qurrent sea, lakes, streams, creeks in the city with energy generation
potential. These zones may also be found in city plan analysis under
implementation areas of the plans.

Potential water resources utilized as heat source for heating
coolingpurposes

Current sea, lakes, streams, creeks in the city for heat source. E.g. Using
constant temperature in deep sea for cooling/heating purposes by heat
exchangers.

EC SO TC EN LE SP
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Water surfaces with evaporative potential

Impact areas affected by evaporato@ling from nearby natural or artificial
water surfaces. This would affect low energy demand in PED boundary.

Potential energy generation areas by biomas

Current intense green areas, waste collection areas with energy generatit
purpose. These nes may also be found in city plan analysis under
implementation areas of the plans.

Industrial zones witlilVaste heatnergy generatioPotential

Current industrial zones / thermal plants/ sewage systems defined in city
for energy generatin by waste heat.

Table4: Criteria considered for resource availability PED analytical componentysis

{SO2yR OFUS3I2NE A& NBtFGSR

GAGK GKS dz2NB Iy

LX |y

Yl ONZ T 2 NXegory tgikes detai@dl imformation derived from city plans and strategies. New
development, retrofitting, infill and rase / transformation areas are sghtegories to be identified

under this category and are described ableb.

UM. Urban macroform

PED analytical components

New development areas

New development areas are new urban areas where there are no existing
buildings. Data can be gathered according to Strategic Growth plans and
indicating the implmentation areas of them.

Retrofitting areas

Retrofitting Areas are development or upgrading of buildings or technoloc
within existing infrastructure. Data can be gathered according to Strategic
Growth plans and maps indicating the renewal/rettiofy areas of the city.

Infill areas

Infill Areas are redevelopment or land recycling that occurs on previously
developed land. Data can be gathered according to Strategic Growth pla
and maps indicating the implementation areas of them.

UrbanTransformation / Reuse areas

Industrial, historical areas for urban transformation purposes

EC SO TC EN LE SP

Table5: Criteria considered for Urban Macroform PED analytical components analysis

Third category is the again reddtwith the urban context of the city by the lanse coverings. Sub
categories are categorized in residential/Mixestt, Commercial/Industrial/Office, Active Green/Open
Parking Lots, Public Administration and Social/Cultural/Educational/Sport areasetdépéayed in
Table6.
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LU. Land Usage Context

Spatial information of land cover in zoning/islands scales. This data may be found in small scalegditfamnimg maps

PED analytical components EC SO TC EN LE SP
Residential & Mixetlse Areas

Any governmental or municipal plan offering investment plans, incentives
private integratedmixed use areas) building stock, would be a key point fc
PED imfgmentations

Commercial areas

Any governmental or municipal plan offering investment plans, incentives
private building stock, would be a key point for PED implementations

Active Green / Open Parking Lot. Considering it as available
urban areas

Any governmental or municipal plan offering investment plans, incentives
public/private open spaces for energy generation, would be a key point fc
PED implementations

Public administration areas

Any governmental or municipadbp offering investment plans, incentives fo
public building stock, would be a key point for PED implementations

Social / Cultural/Educational/Sport Areas

Any governmental or municipal plan offering investment plans, incentives
public servies building stock, would be a key point for PED implementatio

Table6: Criteria considered for Land Usage Context PED analytical components analysis

Fourth category is the Technical / Physical Infrastructure that asatile energy and-mobility
structure of the cities. Offrid systems may also play an interesting role for selecting PED areas for their
potential in energy flexibility and trading opportunities. For this reason, under this category district
heating, pover heat network and-enobility structure of the cities are considered.

TPI1.Technicat Physical infrastructure

PED analytical components EC SO TC EN LE SP

Heat grid- Existing District Heating / Cooling zones

If any DH/C grid exists in the city, aeaanearby for connecting and sharing
energy or integration of a technology such as "heat pumps" would be a
potential PED.

Power infrastructureg High / Low voltage power grid and its
impact area

Effective areas of power grid in the city. Itlad is connected to low voltage
infrastructure, spatial data is not needed.

Heat networks Natural gas pipeline network

MAKINGCITYG.A. n°824418
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If all the is connected to NG infrastructure, spatial data is not needed.

Mobility Infrastructure

Existing EV chging stations and their ownership data is required in order t
identify emobility loads in PED areas

Table7: Criteria considered for Technicgbhysical infrastructure PED analytical components
analysis

Fifth Categorysi the potential virtual infrastructure that the cities may test in terms of smart grid
applications. A few cities in Europe has already started testing virtual power plants and their effect on
grids. The impact areas of mieggdd applications may have aykrole for selecting PED areas.

VI1.Virtual infrastructure

PED analytical components EC SO TC EN LE SP

Smart grid application€onsidering Virtual Power Plants, Mic
Grid Applications

Since this is a virtual data, the districts / negihbourhoodarids that are
conected to the facility, would be potential PEDs

Table8: Criteria considered for Virtual infrastructure PED analytical components analysis

Last category is the social structure of the city representespatial information. Socieconomic,
socigcultural context of the city is targeted under this category. Human behaviour on energy
consumption and energy investment is analyzed and their spatial reference are identified. More details
on description of th subcategories may be found irable9.

SSSociaktructure

PED analytical components EC SO TC EN LE SP

Population Density identified in Spatial Data

Population Density in macszale plays a key role for being participatind
implementing PEDs economically and socially

Population Projections for new development zones

Population Density in macszale plays a key role for being participative an
implementing PEDs economically and socially

Impact and orgnizational areas of energy Communities /
cooperatives / housing associations

Codesigning and collectively organising PEDs in areas where communitit
active anceffective

Selfsufficient districts / neighbourhoods or Ecovillages (with
more circular economy perspective)
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Selfsufficient districts, neighbourhood would be pilot areas for implementi
PEDs.

Cultural Human Behaviour

If possible, spatial data integrated with aging population, lifestyles, culture
backgrounds for estimaty energy use

Vulnerable Communities / disadvantageous/ urban poor

Neighbourhoods / districts / Zones Combating energy poverty and social
exclusion

Table9: Criteria considered for Social PED analytical compdeemalysis

Each follower city has fulfiled the questionnairén multractors call conferences. Before the
conferences, the researchers fulfilled the questionnaire according to the answers given to the PESTEL
developed in WP4. Thanks to this preliminaagsion, the discussion was fluent and the work between

the different tasks is relate@he extended version of the MCDA results for each city is includadén

I: MCDA gquestionnaire (templateThis multicriteria, multiactor evaluation processas been
conducted as a patal analysis to collection and evaluation of-kdSed data.

As it was mentioned before, the results from the questionnaire were used for GIS layers identification,
reclassification and pridization purposs.

4.2 GlSsupported a nalysis: Overlay analysis

The methodology for areas with potential to becoRPEDshas been conductechitwo different
Geographical Information System softwépels. ArcGIS and QGIS. Each software provides different
opportunities to theassessment

1) ArcGISit has ahigh number of functionalities, but it is private athe license to use iis
expensiveAmong other functionalities, it allows making the analysis in aagomatic way.
KadikdyLedn, Lublin and Trendiave been analysedith it.

2) QGISit is a free to usseoftware that can be downloaded, the functionalities laréted. For
instance, some parts of the analysis have been done marBasigano del Grappa and Vidin
have been analysed with it.

The process followed with botloféware tools has been similar. The differences are reflected in the
followingparagraphs

Overlay analysis is a group of methodologies applied in optimal site selection or suitability modelling. It
is a technique for applying a common scale of valuetivierse and dissimilar inputs to create an
integrated analysig.hereforejt is suitable for thanalysi®of the spatialPED analytical componen&s

it allows to considemany different factorsf differentcharacteristics

TheWeighted Overlatool applies one of the most used approaches for overlay analysis to solve
multicriteria problems such as site selection and suitability moftdps followed i\raGISfor areas

with potential to become positive identificati@me explainedelow. The processollowed in QGIS is
explained at the end of this section.
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Figure4: Example in ARCGIS of prioritization of zones from Weighted Overlay Mscate analysis

ARCGIS overlay analysmocess in 6 steps

U Stepl. Conversion to raster

The tool only acceptimiteger rastersas input, such as a raster of land use or soil types. Continuous
(floatingpoint) rasters must be reclassifi€Zhd step)o integer before they can be used.

Generally, the values of continuous rasters are groupedranges, such as for slope, or Euclidean
distance outputs. Each range must be assigned a single value before it can be us&ueigitex
Overlaytool.

Figure5: Rasterconversion example in ArcGIS

U Step 2. Raster Reclassifion

TheReclassifyool allowsrastersto be reclassified. The reclassification tools reclassify or change cell
values to alternative values using a variety of methods. You can reclass one value at a time or groups of
values at once using alternativedig based on a criteria, such as specified intervals (for example, group
the values into 10 intervals); or by area (for example, group the values into 10 groups containing the
same number of cells). The tools are designed to allow you to easily changeatess on an input

raster to desired, specified, or alternative values.

Each value class in an input raster is assigned a new value based on an evaluation scale. These new
values are reclassifications of the original input raster values. A restrictediyalsed for areas you

want to exclude from the analysfss an example, the values inside a layer (regarding one PED analytical
component)- e.g. Lanelusage, could be residential/mixed use/commercial.. the importance of land
usage regarding PED implertegions depend heavily on political, economic context. If the city has
incentives or legislations for retrofitting the existing residential use in city, then residential group values
would get the highest value.
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Reclassify

Parameters Environments

Figure6: Reclasificationexamplein ArcGIS

According to MAKINGITY Methodology for PED Concept Boundary Identification, the reclassification
step is supported in the MCDA gquestionnaire that in this sense aims to collect relevant information
from the city that could ffect the spatial assessment.

For examplethe impact area of a specifRED analytical componecdn be definedhrougha buffer

T2yS o0AF (G(KS fIF@8SNJ Aa

3 G K SHeBige oftthis buffédangrated T S I G dzN

depending on the existg regulations, conducted studies on economic feasibility, promoted subsidies
or incentives available in each city context. The relation between spatial information and technical,
political, economic, and social point of view is targeted to achieve mitable results.

Since the GIS background and infrastructure of cities highly vary from each other (especially on clarity
of data and values indicated inside each layer (matching the PED analytical components), the

reclassification methodology specifidor the city.

U Step 3. Select an evaluation scale

The evaluation scalepresents the range of suitability (or other criterion); the values at one end of the
scale represent one extreme of suitability (or other criterion); values at the other end repttesen
other extreme.The default evaluation scale is from 1 to 9 in increments of 1 (for example, with least
suitable being 1, most suitable being 9). If your input rasters are already reclassified to a common
measurement scale using tReclassifyool, i is important to select an evaluation scale that matches

the scale used when reclassifying.

Evaluation Scale

least suitable suitable

most suitable

very low suitabilitylow suitability

moderate suitability

high suitability very high suitability

lowest

highest

U Step 4. Set scale values

The cell values for each input raster in the analysis are assigned values from the evaluation scale. This
makes it possible to perforarithmetic operations on rasters that originally held dissimilar types of
values. You can change the default values assigned to each cell according to importance or.suitability

For instance, a landse raster that is added has values representing theuaedype To find suitable
locations assign scale values depending on which-lesadtypes are more suitable. For example, with
an evaluation scale set at 1 to 9 by 1, you might assign the following scale values: Forest = 3, Water =

Restricted, Barrenta = 9, Scrub land = 7.
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U Step 5. Assign weights to input rasters

To ech input raster a percentage influerisassignegdbased on its importanc&he total influence for
all rasters must equal 1®@ Each of the criteria in the weighted overlay analysy not be equal in
importance. You can weight the important criteria more than the other crivgréme criterias may
have equal importance in terms of creation potential for PED implementation.

Weights of each macro/micro scale inputs ( PED analytiocalponents water resources,
geomorphological structure, land wuse, buildings etale determined by considering
local/regional/national contexts such as laws and regulations, technical and technological aspects, etc.

U Step 6. Run the Weighted Overlay Tool

As a result, the layers are combined and the overlay layer is obtBodifying the suitability values
or the influence percentages will produce different resiaitoutput suitability raster.

Figure7: Overlay result examplén ArcGIS

KadikdyLeon, Lublin and Trendiavebeen analysed following ArcGIS steps. The process to obtain the

scale and weighing values and the overlay results are presented in €ec@mtion?, section8 and
section9 respectively.
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QGIS overlay analygmocess in 4 steps

By means of this process, various layers are overlaid and assigned a weight with various parameters in
each one ofhem, which are scored from 1 to 9, obtaining a final layer with a weighted score for each
point of it.

i Stepl. Layers treatment

The first step is to collect, clean and adapt all the layers that are going to be included in the analysis.
The layers can babtained from a wide variety of sources, and so that, the parameters that are going
to be evaluated are adapted and grouped to the needs of the analysis.

U Step2. Set scale values

After the parameters have been grouped into the required categories, fedned to 9 are assigned
to each of them.

Initial use Predefined categories Sale
Usel :> Commercial areas :> 7
Use2 Active Green / Open Parking Lot. 9
Use3 Social / Cultural/Educational/Sport Areas 3
X Residential & Mixed Use Areas 6
UseN X X

Figure8: Value scalingexample inQGIS

In case that buffers have to be created, for instance, for the case of solar PV installations, the proximity
to the installation will be the predefined categories and, the closest amitidsave the highest scale

9).

U Step3. Conversion to rasters

Once the layers have the scores assigned, they are transformed into raster files. An important
consideration here is that all rasters must be of the same extent, so they have to be citdorttiary
size.

Figure9: Conversion to raster example in QGIS
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U Step4. Run the Weighted Overlay

Finally, all the layers are added taking into account the weight given to each of them, obtaining the final
overlay layer.

Expresion de la calculadora raster

"Hydro_Score@l™ * 0.16 + "LandUse_Score@l" * 0.16 + "Popolazione_Score@l™ * 0.07 + "PublicPrivate_ Score@l" *
0.15 + "SolarInstalations Scors@l" * 0.075 + "SclarPotential Score2@1"™ * 0.075 + "UrbanMacroform Scors@l"™ *
0.16 + "Vegetation_ Scors@1"*0.l1 + "WindPotential Score@l"™ * 0.03]

Figure 10: Overlay example in QGIS

Bassano del Grappa and Vidin hlagen analysed following QGIS steps. The process to obtain the scale
and weighing values and the overlay results are presented in sBetiahsectiorilO respectively.
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5 Selection of PED areas in FWC: Bassano del Grappa

A L

& @ ’; "‘.ffi&

.aaly2 RSt DN LI ,irtle Vicenza praviacilthg Rgicin Geherovirdagr®ern

Italy, at the foot of the Alps where # Brenta river come out from the Valsugana valkgcording to

a census in 2018, the population of Bassano del Grappa city is approximately 43.500. The city is located
at an altitude of 129 metres above sea level and covers an area of 4&,7@ittma dasity of 920
inhabitants per krh

ITALY 46,79 km?

Figurell: Bassano del Grappaain characteristics (Sourc®1.2 ¢ City Diagnosis

GEERLL 929 people/km? MILD CLIMATE

inhabitants

According tdBassano del Grappsction Plan for Sustainable Ene(BAES2014, the current energy
consumptiorof the municipaty area is equal to 804,842MWh with a resul2bl, 465 tons of CThe
city mainly uses renewable eggrgenerated from biogas plants, solar power and hydropdmver
addition tothe fossil fuel sources &ds shavn inTablel0.

152 7,35 4,22 2,29 3,70

Tablel0: Primary energy source@Wh/cap)c Bassano del Grappa

Main characteristis of renewable resourc@s Bassano del Grappa are summarizethinlel 1.

1.334 Brenta

Tablell: Renewable resources main characteristcBassano del Grappa
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5.1 State of Play / Analyses of City Characteristics and
Priorities

Bassano del Grappa characteristics and priorities for areas with potential to become positive have been
definedaccording to the MCDA questionnaiBpatial references selected and ptiagtion values of

each of them are summarizedTiablel2to Tablel?7. The wholeMCDA assessment is includedhie

annex (pagd15).

Regarding resource availabilBgssano del Grappa is suitdiolesolarenergywith anaverage radiation

of 1.334 kWh/myear. Nowadays there is and installed power 686kW of photovoltaipanels at
residential and administrative buildiigand it has a high social acceptabilityat promotesthe
expansionof it. Bassano del Grappa is suitable for wind energy generat@rhowever, the main
potential it is outside thesity boundariesRegarding hydropower, there are 3 hydroelectric plants
installed on the Brenta River that produced 8,76 GWh in.ZBdS8sano del Grappa has interest both in
biomass and waste heat recovery and want to develop specific studies in eachl@seaer, in a
preliminary analysis it seems that there are no industries with heat energy recovery potential next to
the city.At this stage there is no interest in geothermal energy.

Resource Availability

Category Spatial reference Value

Existing solar energy 6
investment zones

Solar Effigint zones
Potential solar energy 9
investment zones

Existing wind energy 5
investment zones

Wind Efficient zones
Potential wind energy 4
investment zones

Potential surface water

Water resources resources for Bergy 9
generationHydropower.
. Potential ener eneration
Biomass 99 8

areas by biomass.

Waste heat potential Waste heat Potential #NA

Tablel12: Spatial referencepreselectedfor resource availability Bassano del Grappa

Bassan del Grappa selected all the urban macroform components considered relevatartiftying
the areas with potential to become positive. Selected vakssondto a suitable legal framework that

4 Source: https://atla.gse.it/atlaimpianti/project/Atlaimpianti_Internet.html
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promotes PED implementaticand economic resources availéity. It is important to note thathe
Italian government has enacted in the last months a law to stimulate the economy in theoyidst
period that provides for tax incentives equal to 110% of the sums spent on building intervdiiens.
are few requiements to take advantage of this incentives timaplies that all buildings in the city of

Bassano built before990may be affectedOn the other hand, neither these interventions nor ISUDS
areas have been defined yet.

Urban Macroform

Category Spatiareference Value
New Development Areas New Development Zones 9
Retrofitting Areas Old Building Stock areas 6
Infill Areas. Redevelopment or land 6

recycling areas

Transformation / Reuse Area Urban Transformation Areas 9

Tablel3: Spatial references preselected for urban macrofogqBassano del Grappa

Regarding land use contexihe differences in defined priorities f@assano del Grapgaave been
defined according tothe existence of investment plans. Legal framewsrisuitdle and social
acceptability is well seen in this context.

Land usage context

Category Spatial reference Value
Residential & Mixed Use Area 9
Commercial Areas 7
Active Green / Open Parking 6
Land Cover in Zonings / Islan LOt. Active green

Publc Administration Areas 9
Social / 9
Cultural/Educational/Sport

Areas.

Tablel4: Spatial references preselected for land usage conte®assano del Grappa

There is a lot of interest from Bassano del Grappa municipality inyesetgemobility structure and
components. However nowadagsewer infrastructure exists only in private industrial areas and there
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is no heat network yet. On the other hand, there are some experimental areas regarding electric vehicle
chargers and citizerae investing in hybrid and electric cars. Howevenobility was considered out

of the scope of the assessment as implies more electric demanatatdictsthe conversion to
positive.

Energy / Emobility structure

High / Low voltage power grid #NA
andits impact area

Power Infrastructure

Heat Network Natural gas pipeline network #NA

Existing=Vchargers and impac #NA

Mobility Infrastucture
areas
Tablel5: Spatial references preselected fanergy / Emobility structure ¢ Bassano del Grappa

Regarding the micro grid applications, nowadays there is no existence ohtBassano del Grappa
but the cityconsides it interesting for the futureand the regulatory framework is suitable for the
implementation.

Energy service availability

Impact areas of micrgrids/
islands

AI

Micro Grid Applications

Tablel6: Spatial references preselected f&nergy service availability Bassano deGrappa

Bassano del Grappa wants to prioritize high density zones with solvent income level. These zones play
a key role for being participative and implementing PEDs economically and $ociatling the energy
communities and other related cooperativand associations seems to be interesting, however, there

is no spatial data available to include it in the GIS assessment.

Social structure

Current and Projected Population Density identified ii

OI

Population Spatial Data
Impact and organizational #NA
N areas of energy Communities
Energy Organisations

cooperatives / housing
associations.

Tablel7: Spatial references preselected f@ocialstructure ¢ Bassano del Grappa
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According to Bassano Idérappa selection of the spatial references, GIS layers itleledin the
studywereidentified Considering the availability of Bassano del Grappa information in GlSdondmat

information available at open sourgése nine GIS layers summarizeth@Figurel2were considered
in the analysis

Urban Solar

macroform potential Hydropower

Population Solar PV SiarrEEe Public

density installations domain

Figurel2: GlSayersconsideredin the analysis; Bassano del Grappa

In order to be included in the analysis properbgheof his layer needed specifitata treatmentfor
reclassification purpose¥he approach followeid summarized iTable18 and more informationis
given inthe annex(pagel150). Prioritization percentages given to each GIS l&yeoverlay purposes
are alsagiven inTablel8.

Based orthe combination of51S

layers(newdevelopmentand reuse

areag sent by the cityand the 0
identificationof buildings built before 16 /0
1990.Selected spatial references we

included according tdablel3.

Urban macroform

Based on th&IS layeland usesent

Land use by the city. Selectesbatial references 16%
were included according fbablel4.

New layer has been creatbdsed on
the ratio betweenthe building roof
Potential surface and the total bl surface
Gridsof 250x250 with values closest
to 1 are considered the mostiitable.
Solar 15%
Based omlata from Atlaimpiantifor
PV existing installationand power
. . identification Areasthat can be
installations suppliedwith existing installations are
considered the most suitable.

5 https://atla.gse.it/atlaimpianti/proj ect/Atlaimpianti_Internet.html
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GIS layer Approach Priortizationfor overlay

Based on the location of hydroelectri

plantssent by the cityClosest areas 16%
to the hydroelectric plants have beer

considered the most suitable.

Hydropower

. Based omwind power density data
Wind from Global Wind Atlés 5%
Based on the GIS laymwpulation
densitysent by the cityHighet
Population density population density was considertte 7%
most suitablefor the purpose of the
analysis.

Based on the vegetation map
Biomass Corine land covérForestareasare 10%
the most suitables biomass source.

Based orGIS layepublic

administration areas anclltural,

social and educational arefiem the 0
land usdayersent by the cityAll 15 A’
these areas are considered more

suitableto become positive.

Public domain

Tablel8: GIS analysis approach and pritvzation scores ¢ Bassano del Grappa

5.2 Definition of already chosen areas

At proposal stage Bassano del Grappa identified three distitttgpotentialto become PED. Each of
them hadifferent characteristics that distinguish it from one to another on territory and the possibility
of production and use of renewable energy:
u { Fy i QoQzZBKMis ainly residential with small detached haudeis located in the
north west of the acientcentreof BAG at the end of the Valsugana valley and flanked by the
Brenta river to the east and by the hills and mountains to the west. It has 1.286 inhabitants
(2014) diided into 563 families.

u Merlo (1,81knd) is a district with many industrisuildings and shoppingentresbuilt with
mostly unused flat roofs. It is located in the southern part of the city and has 1.811 inhabitants
(2014) divided into 894 families living for the most part in single or-éet@thed houses.
Many of the owners ha benefited in recent years from the tax incentives for the construction
of photovoltaic systems of aboutG3kwatt placed on the south side of roofs.

u San Vitq1,02kn?) is bcated to the east of the historiceéntre, with 5000 inhabitantslivided
into 2771 families, it is the most populated district of Bassano. Initiated in 1911 thanks to the
establishment of a metallurgical industry and developed mainly in the post seocoiddvar
years, it is undergoing a phase of urban revisions and real estat®traaton.

8 https://globalwindatlas.info/
7 https://land.copernicus.eu/pan -european/high -resolution-layers/
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Figurel3: Bassano del Grappa preselectedeas

Follaving chapter presents thesults of the GIS overlay analysiglentify Bassano del Grapgaitable
areasto become positive anguts in common this result wihreselected areas.

5.3 Candidate areas to become a PED

Renewable resources availabjlibnovative atmosphere and a suitable legal frameworierBassano
del Grappdavourablecharacteristics to becomgositivein many areas of the cityhik is reflectedn
the overlayresultshown inFigurel4: Bassano del Grppcandidateareasto become positive
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Figurel4: Bassano del Graa candidateareasto become positive

Bassano del Grappa is taking advantage of tieatB riverthrough the installatiorof hydroelectric
plants. Thdet of the municipalityin this sensés an opportunity tohe city that is well reflected in the
resuts. The combination of this issue together with the new development/reuse and public areas is
even more remarkableMoreover, the opportunity given by the Italian government in termtof
incentivego retrofit buildings seems promising to help the cension of areas of the city to positive.

It is important to note that the location with the most suitable results has a value of 6,75/9.
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Regarding thdistrictspreselected by the city;ablel9 summariseshe most relevant values obtained
for them. These districts include some areas with suitable potential to become positive, while others

will need higher efforts to convert them in positive.

Sant”Eusebio 2,43 6,00
San Vito 2,96 5,30
2,53 5,20

Merlo
Tablel9: Overlay value®f preselected areag Bassano del Grappa

The exact size of the areas to be included in the raigadysis will be done in the next steps of the WP4
and it doeshot necessarily coincide with the official limits of existing district. Moreawnénef analysis
will be done in next steps of WP4 in terms of technological solutions for the conversion.
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6 Selection of PED areas in FWC: Kadikoy

Kadikdyis one of he central districts of the metropolitan city of Istanbul. Located on the southwest of
PyFrG2tAFY LINL 2F GKS OAGes AdQa adaNNRdzyRSR o6&
neighbairhoods,Kadikdyhas 252 kn land arealocated at an altitudef 120m,and its population is
458,638 according to latest data of TurkStat. There are 29,486 buildings (including both residential and
tertiary) and building density is 12 stock/area in ha. With its cosmopolitan structure and central
location,Kadikdyis very attractive for the national and foreign population.

MEDITERRANEAN

458.638 18.200

TURKEY 25,2 km*

/ BLACK SEA
CLIMATE

inhabitants people/km?

Figurel5: Kadikdy main characteristics (Source: Dg.2ity Diagnosis)

According tdadikdyAction Plan for Sustainable Energy (PAE®)%28derage energy consumptiper
year 77,32kWh/rh for residential buildings and 168,76kWH/rfor tertiary buildings Table 20
summarizes the primary energy source&adlikdy

0,67 0,00 0,06
Table20: Primary energy sources (MWh/capKadikdy

Main characteristics of renewable resourpesentialin Kadikéyare summarized ifable21.

1.507,66 36,44 Méarmara sea

Table21: Renewable resources main characteristic&adikoy

8 Kadikdy SEAP (2016) Final Consumptions andKadikOy GIS Spatial Infrastructure fromKadikdy GIS shape file
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6.1 State of Play / Analyses of City Characteristics and

Priorities
Thg §tudy for identifxinvg PED concept boundarid¢anikbywas developed by collecting digital data
FOO02YLI YASR 6A0GK 3IFGKSNRAYy3a (KS OAGeQa NBdatdzZ Ga 72
required to identify the PED area has been made by considering the macro scale requirements.
FromKadikoycity GIS database, potential solar efficient zones (indicated as mostly open market, carpark
areas), geomorphological structure for assessiegnthl storage potential, surface water resources,
retrofitting and transformation areas (identified in Spatial Strategic® Blaadikoy, landusage maps,
e-mobility infrastructure and population density are gathered. The analyses are operated wits ARCGI
software. All layers converted into rasters for the reclassification stage. The procedure followed for
grouping process of the values in the layers are explained in detail in methodology Sectgtepl 3
from technical expertise point of view. Theafi stage is realized by evaluating the results from the
MCDA and the reclassified groups together. As mentioned before, antati|a analysis together with
AL GAFE FYR GSOKYyAOIft Fylfeaira | NB TF2rdpridriieSR T2 NJ
and to superimpose energy and urban strategic planiiimg MCDA questionnaire filled Kgdikdycity,
not only by considering the spatial information that exists, but also the potential of the city in terms of
economic, social, legal aspewatishout GIS data. The resultidadikdycity questionnaire was obtained
according to the expert opinions of the city and the results are presented in ANNEX I.

The score values collected from the MCDA questionnaire and the reclassification stage aredpresen
Table22to Table27 for all categoriesThe remap value in the analysis was chosen betweéknalue
to be consistent with MCDA method.

Potential star energy zones are mostly green areas and parking lots. The geomorphological structure
of Kadikoypresents that there are potential areas for aquifer technologies especially areas with clay and
sand types of soil. Available zones exist for drillingleare is no legal barrier for public drilling.

There are some streams and rivers but without relevant energy generation or evaporative potential
since they are mostly rehabilitated and closed with land transport purposes.

Resource Availability

MCDA  Reclassification Remap

Catego atial reference
gory ¥ Value Groups Value
Solar Efficient _Potentlal solar energy 6 All Zones 9
zones investment zones
. . Sandstone, loam'
Extensive ground coupling 9 [
. : : stone,
Ground Coupling potential for cooling and 3
heating purposes SUT SIS,
shale
o Spatial Strategic Plan | Existing Structure Report, Center Kadikdy -

https://webgis.kadikoy.bel.tr/keos/img/PDF/MSPMDR.PDF
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Clay, Thin Sand.

Micaceous shale 9
Calcite
Calcite,
Sandstone, Shale
Argillaceous 7
limestone, reef
limestone
Argillaceous
limestone, 3
lyddite, lumpy
limestone, shale
Alluvial deposit 1
Land Reclamatiol 1
250 m 1
Potential surface water 0 500m 1
resources for energy
generation. Hydropower. 750m 1
Water resources
1000m 1
i 0
Water surfaces with AN/A AN/A

evaporative potential

Table22: Spatial references preselected for ras@e availability¢ Kadikdy

Kadikoyprovided GIS layers for transformation and retrofitting areas that are considered relevant for
identifying the areas with potential to become positive. Selected values respond to a suitable legal
framework that promote®ED implementation and economic resources availaBifityikbyhas already

LlJdzof AAKSR GKS a! Nbly ¢ NlakasTae Nibntifiédit@ he ddmblNediddd e wS
reconstructed regarding sismic and energy efficiency concerns. In Turkey bii&lorgs2008 were

not subject to insulation regulations, after 2008 buildings were subject to be insulated according to
TS825 standard.

Urban Macroform

MCDA  Reclassification = Remap

Catego Spatial reference
gory P Value Groups Value
4 before 2008 1
Retrofitting Areas Old Builihg Stock areas
after 2008 4

10 KadikéyUrban Transformation Strategy document, 2019
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Ongoing 9
transformation

Transformation/ Urban Transformation 9
Reuse Areas Areas

areas

Prospective 5

transformation

areas

Table23: Spatial references preselected for urbanaeroform ¢ Kadikdy

Regarding land use context, the differences in defined prioritiésaftikbyare scored according to the

% [

Makin
City

existence of investment plans. Legal framework is suitable and social acceptability for PED

implementations are mostly promotedpublic administration areas.

Land usage context

Residential & Mixetl)se 5 Residential and 5
Areas mixeduse areas
1 Commercial, 1
Commercial Areas industrial and office
areas
Active Green / Open 7 Active green and 7
Land Coverin  Parking Lot. Active green open parking lots

Zonings / Islands Areas

(o} Public 9

Public Administration Area administration

areas
Social / Social, cultural, 9
Cultural/Educational/Sport
Areas. (¢)

educational and 4

sport areas

Table24: Spatial references preselected for land usage conteitadikdy

There is a lot of interest frokadikdye-mobility structure. There are existing charging stations but also
planned statiorin near future. New market models are under discussion for sharing energy from public

owned ones.

Technical / Physical Infrastructure

MAKINGCITYG.A. n°824418
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Makin
City
0-250m 6
e- Mobility Existing EV chaggs and 6 250-500m 6
Infrastructure impact areas £00.750m .
750-1000m 1

Table25: Spatial references preselected for Physical Infrastructgri€adikdy

Regarding the micro grid applications, nowadays there is no existetimnofn Kadikéybut the city
considers it interesting for the future and the regulatory framework is under evaluation for the
implementations.

Virtual Structure

Micro Grid Applications :;T::g; B G By #N/A

Table26: Spatial references preselected for Virtual InfrastructuceKadikdy

High density zones play a key role for being participative and implementing PEDs economically and
socially. Including the energy communitesl other related cooperatives and associations seems to be
interesting, however, there is no spatial data available to include it in the GIS assessment. There is one
energy cooperative but the impact area of the organization has not been identifiédidt, i Q& ¢ K &
not included in the assessment.

Social structure

-3 2

-2 3
1 4
Current and . o e
Projected Population Density identified in 8 0 5
. Spatial Data
Population
1 6
2 7
3 8
Energy  |mpact and organizational areas 0 #N/A #N/A

Organisations of energy Communities /

MAKINGCITYG.A. n°824418
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Makin
City
cooperatives / housing
associations.
SocieCultural Cultural Human Behaviour 6 #N/A #NIA
Economic
Behaviour vylnerable Communities 0 #NIA #NIA

Table27: Spatial references preselected for Social structur&adikéy

According toKadikdyselection of the spatial references, GIS layers to be included in the study area
identified. Considering the availability &adikdyinformation in GIS format, the six GIS layers
summarized in th&igurel6 are considered in the analysis.

Urban Solar
macroform potential

Energy &
Population Mobility

density infrastrucutre

Ground
coupling

Figurel6: GIS layers considered in the analysiKadikdy

In order tobe included in the analysis properly, each of these layers needs specific data treatment for
reclassification purposeBased on the results obtained from MCDA, the influence values and remap
values of all layers are calculated in the weighted overlayTbel total value of influence percentage
was arranged to % 1(Uable28). After the table values are prepared, all layers that we reclassified
were added to the weighted overlay analysing tool in Arc@igase.

. : . Based on the GIS layer land us 0
Potential solar energy investment zone: 30 iy 0 8%
Extensive ground coupling potential for Based on the Glsyer land use 12%
cooling and heating purposes sent by the city. 0

Based on the GIS layer land us
Retrofitting Area sent by the city and TS825 5%
standards.

MAKINGCITYG.A. n°824418
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Makin
Ciq%T
: Prioritization for overla
Spatial reference Approach y
(Influence)
Based on the GIS layer land us

- sent by the city and&adikdy 0

Transformation / Reuse Areas Urban Transformation Strategy 12 A)

Repot.
. . . Based on the GIS layer land us 0
Residential & Mixetlse Areas S 7%
- Based on the GIS layer land us 0

Commercial Areas sl e e 1%
. - Based on the GIS layer land us 0

Active Green / Open Parking Lo by ety 10%
. .. . Based on the GIS layer land us v)

PublicAdministration Areas sent by the city. 12%
. - . Based on the GIS layer land us 0

Social / Cultural/Educational/Sport Arez (_ ' S o 12%

- B he GIS | |

EMobility Infrastructure ased on the GIS fayer land us 8%

sent by the city.

Based on the GIS layer land us

Population Density sent by the city and expert 11%
comments on economic viability

Table28: GIS analysis approach and prioritization scoreKadikéy

6.2 Definition of already chosen areas

At proposal stge Kadikdyidentified two districts with potential to become PHBasanpasa and
CaferagaTable below summarized the justification of the city while selecting these areas.

QUESTIONS to the City Concerns of the City

O being a transport hub,

O to involve different types of building that used individual ¢
common,

O to involve buildings that have different uses (pub

commercial private, etc.),

to be an urban area that will be planned to transform soor

likely,

to have more energy consumption such as a wedding he

Municipality building,

O integrability of the between the different type of building a
its uses.

What were the main conditions (in

econanic, political, social and technical
point of view) when identifying the PED
area in the city? 5

Reducing GHG emissions, and energy efficiency implementatior

What was théirst consideration on involved in the SECAPKaEdikdy plan. These proposes are point o
deciding the resawes for energy to generate and use natural and sustdife energy. Resources of
generation in the city? energy generation were determined in the line with the goals of

SECAP and alsoadikéyMunicipality Strategic Plan.
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QUESTIONS to the City Concerns of the City

Building stock energy and carbon concentrations are the lai

What are the main city needs and components ofKadikdygreenhouse gas inventory. The growi

priorities for lowering energy demand
and improving energy efficiency in the

city?

population with changing consumption habits should be stee
towards low carbon routes in terms of either structural chandsties
or consumption habits, the energy efficiency of building stock sh
be improved, and new buildings should be constructed in a pa
that requires much lower energy.

/T FSNI €F bSAIKO2dzNKAZRI ¥R | b

What was the scale of the PED area? about 2.8 hectares.

¢CKS G201t O2yadNUzO0GA2y | NBI
130.000 rAwith 166 buildings. 17% of the area is a public use,
FY2y3a gKAOK GKSNB Aa |faz2 GK¢

Did the PED area include different Municipality. There is a large public car park which is about 12.0
building uses? Was lane planning anc m2. Besides, there is a Cartoon House and wedding hall.
strategic planning considered while / I FSNI € | oodmBereB002pbtkle reside, is closer to the p

defining the boundaries?

area and to the old center of town. It is a mixest area with a
large culturalsport complex in the middle and a large number of
commercial outlets and shops. 1.5% of the total area is a public
2.8%buildings are heritage structures.

EachPEDareahasdifferent characteristics that distinguish it from one to another on territory and the
possibility of production and use of renewable energy:

c%eraga

Q hasanpasa

Figurel?: Kadikdypreseleced areas
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City
Following chapter presents the results of the GIS overlay analysis to id@dlikpysuitable areas to
become positive and puts in common this result with preselected areas.

6.3 Candidate areas to become a PED

Through this process of validatingetimethodology for defining PED concept boundaries in cities,
Kadikoy represents high potential in solar energy generation, political framework for urban
transformation areas supported by energy efficiency purposes and economic viability for investing in
energy mostly from public administration areas. There is also potential for boficspproaches that

are being motivated by energy communities.

As a result oKadikdymacro scale analysis, most suitable candidate PED area has been marked with
dark green clour. The least suitable areas are going through red c{fogurel8).

{ag'raga- e . ﬁ IR : \
- 5
[ preselected areas

Kadikoy macro scale analysis

PED area selection
I (cast suitable

less suitable
more suitable
I most suitable
- "
s r

Figurel8: Kadikdypreselected ancdtandidateareas to become positive

It is important to note that théocation with the most suitable results has a value of 4/9.

From preselected areas, Caferaga seems to have more potential to become energy positive.
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7 Selection of PED areas in FWC: Ledn

The city of Leodn is one of the main provincial capitals still@ay Le6n, a Spanish objective in the
European Union.

In demographic termd,edn is thdourth city of the region. Its a mediurrsizal city with a population

of 124722 inhabitantsn 2018, boasting a significant expansion throughout the 20th cerifiney.
municipality of Ledn displays a complex structure in which the urban area together with minor suburban
developments amount to a small agglomeration of almost 200,000 inhabitants for which the Local
Authority must cater in terms of all services.

The municipality has an extensiaf 39,2 kmd and its density is 3.18&habitantédkm?. The housing
density for Ledn is 20,@Bvellingghectarecompared to 2,84lwellings/hectaref the Urban Area.

Figurel9: Le6nmain characteristic§Source: D1.2, City Diagnosis)

124,722 3.182 OCEANIC
inhabitants people/km? CLIMATE

Table29 summarizes the primary energy sourcekedn

7,23 13,16 0,05
Table29: Primary energy sources (MWh/cap).edn

Main characteristics of renewable resources potentibkidnare summarized imable30.

Bernesga and Torio
rivers

1.643,56 43,45 1¢11

Table30: Renewable resources main characteristigkedn
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Making
City
7.1 State of Play / Analyses of City Characteristics and
Priorities
The studyfor identifying PED concept boundaries in Leon is developed by collecting digital data
I O02YLI YyASR ¢gAGK 3IFGKSNAYy3I GKS OAGeQa NBadzZ Ga F2
required to identify the PED area has been made by considkgngédcro scale requirements.
Fromthe Ledn city GIS database, existing and potential solar efficient zones, geomorphological structure
for assessing thermal storage potential, surface water resources for hydro generation, biomass impact
areas, New Developnt, Retrofitting, Infill, Transformation / Reuse areas, iLmadje, BVobility
Infrastructure and Population Density are gathered. The analyses are operated with ARCGIS software.
All layersvereconverted into rasters for the reclassification stage. Thequlure followed for grouping
process of the values in the layers are explained in detail in methodology Sectiosteh3 from
technical expertise point of view. The final stage is realized by evaluating the results from the MCDA
and the reclassifiegroups together. As mentioned before, a mattteria analysis together with spatial
and technical analysisere¥ 2 f ft 2 6 SR F2NJ Iyl f &l Ay3 Cc2/aQ 02y GSEGE
to superimpose energy and urban strategic plannirtge MCDA qustionnaire filledin by Ledn city
considersnot only the spatial information that exists, but also the potential of the city in terms of
economic, social, legal aspects without GIS data. The result of Le6n city questionnaire was obtained
according to the epert opinions of the city and the results are presented in ANNEX I.

The score values collected from the MCDA questionnaire and the reclassification stage are presented in
Table 3742 for all categoriesThe remap value in the analysis was chosen betwekwdue to be
consistent with MCDA method.

Potential solar energy zones are mostly green areas and parking lots. The geomorphological structure
of Kadikdypresents that there are potential areas for aquifer technologies especially areas with clay and
sard types of soil. Available zones exist for drilling and there is no legal barrier for public drilling.

There are some streams and rivers but without relevant energy generation or evaporative potential
since they are mostly rehabilitated and closed withl lmansport purposes.

There is a privately owned solar park around the city. Potential solar energy zones are mostly parking
lots and abandoned areas that are municipally owned. roof area of publicly owned congress centre
(public) is ~16000frtan be give as a potential area for solar installations, as well.

There is medium ground temperature for ground coupling potential for cooling and heating purposes.
Available zones exist for drilling and there is no legal barrier for public drilling. There astreams

and two rivers but without relevant potential. There are two old ponds (5.8pfd)am the water supply
infrastructure (currently empty and with no use) located in the upper level of the city.

Social acceptability of biomass is medhigh. Thereare many installed heating systems. But there is
very low acceptability of biomass central generation plants. Pruning residues are not currently used as
fuel, but both municipal services (waste and gardening) what to used them as fuel, and there is a
techrical study already done about it.

Industries with heat energy recovery potential (i.e. cement manufacture, steel working) exist and there
is relevant heat demand in the city.
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Category

Solar
Efficient
zones

Ground
Coupling

Water
resources

Biomass

Waste heat
potential

D4.3- Analysis of FWC candidate areas to become a

Resource Availability

Spatial reference

Existing solar energy investment
zones

Potential solar energy investmen
zones

Extensive ground coupling
potential for coolig and heating
purposes

Potential surface water resource:
for energy generation.
Hydropower.

Water surfaces with evaporagiv
potential

Potential energy generation area
by biomass.

Waste heat Potential

Table31: Spatial refeences preselected for resource availabilitledn

MCDA
Value

Reclassification
Groups

0-250m
250-500m
500-750m

750-1000m
All zones

Silts
Siliceousnedium
Siliceoudow
Sands
Polymictic
250-500m

750-1000m

100m
200m
300m
400m

500m
All zones

existing

potential

Remap
Value

9

9

Leon selected all the urban macroform components considered relevant for identifying the areas with
potential to become positive. Selected values respond to a suitable legal framework that promotes PED

implementation and economic resources availabiftyhoughLeon is a shrinking city, there are new
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development zones planned. Currently new building regulation has high requirements for renewable
use of energy and efficiency, and DH is included. Everytlyeaax deduction is reviewed and
sometimes there are specific deduction for renewable implementation or improvements in energy
efficiency, but it varies every year. There is a legal framework f@arediiction and consumption and
sharing mechanisms. @ife is no legal framework for DH infrastructure (pipes).

Urban Macroform

New Development New Development Zones All zones

Areas
Retrofitting Areas Old Building Stock areas 9 All zones 9
Infill Areas. Rede\(elopment or land 7 All zones 7
recycling areas
Transformation/ Urban Transformation 6 All zones 6

Reuse Areas Areas

Table32: Spatial references preselected for urban macrofogiheén

Regarding lathuse context, the differences in defined priorities for Le6n have been defined according
to the existence of investment plafi$he egal framework is suitable and social acceptability is well seen
in this context.

Land usage context

Residential & Mixetllse Residential and
Areas mixeduse areas
4 Commercial, 4
Commercial Areas industrial and office
areas
ardcowrin SRS O 8 peedeenand 0
Zonings / Islands g Lot g penp 9
9 Public 9
Public Administration Area administration
areas
Social / 9 Social, cultural, 9
Cultural/Educational/Sport educational and
Areas. sport areas

Table33: Spatial referenes preselected for land usage context.eén
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There is a lot of interest from Ledn municipality in energy ameblality structure and components.
Outside the municipality, there would be the High Voltage Network, of Spanish Electricity Network "Red
Eléctrca Espafiola”, which is public. In low voltage, within the municipality, the networks are private
property, (owned by companies), but the network is considered a public service, and therefore can be
arranged along public roads. The city assumes that ctesenopen to sharing networks.

Technical / Physical Structure

Power High / Low voltage power #N/A #N/A
Infrastructure  grid and its impact area

Heat Network  atural gas pipele 5 #N/A #N/A
network
0-250m 7
Mobility Existing EV chargers and 9 250:500m 5
Infrastructure  impact areas £00.750m ,
750-1000m 1

Table34: Spatial references preselected for Energy-hiobility structure ¢ Ledn

Regading the micro grid applications, nowadays there is no application in Ledn but the city considers it
interesting for the future and the regulatory framework is suitable for the implementation.

Virtual Structure

Impact areas of micrgrids/ 0
islands

Micro Grid Applications

Table35: Spatial references preselected for Energy service availabgibyeon

High density zones play a key role for being participative and implementing PEDs edignantica
socially. Including the energy communities and other related cooperatives and associations seems to be
interesting, however, there is no spatial data available to include it in the GIS assessment.

Social structure

0-500
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Makin:
Citg
501-1000 3
1001-1500 4
Current and . o e
Projected Popqlatlon Density identified in 1501-2000 5
) Spatial Data
Population
7 2001-2500 6
>2501 7
Population Projections for new 8 #N/A #N/A
development anes
Impact and organizational areas 6 #N/A #N/A
Energy of energy Communities /
Organisations cooperatives / housing
associations.
SocieCultural Cultural Human Behaviour 4 #NIA #N/A
Economic
Behaviour  vylnerable Communities 7 #NIA #NIA

Teble 36: Spatial references preselected for Social structyreedn

According to Leodn selection of the spatial references, GIS layers to be included in the study are
identified. Considering the availability of Leon information ific@&t, the nine GIS layers summarized
in theFigure20 are considered in the analysis.

Urban Solar Hydronewer
macroform potential y

. Energy &
Population Solar PV Biomass Mobility

density installations infrastrucutre

Figure20: GIS layers considered in the analysikedn

In order to be included in the alyais properly, each of these layers needs specific data treatment for
reclassification purposeBased on the results obtained from MCDA, the influence values and remap
values of all layers are calculated in the weighted overlay tool. The total vaifleesfde percentage

was arranged to % 1q@able37: GIS analysis approach and prioritization scores Ledn). After

the table values are prepared| #yers that we reclassified were added to the weighted overlay
analysing tool in ArcGIS software.
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Makin
City

Prioritization for

Spatial reference Approach
P PP overlay (Influence)
. . Based on the GIS layer land 0,
Existing solar energy investment zones use sent by the ity 7%
- - Based on the GIS layer land 0,
Potential solar energy investment zones V55 SE B B 7%
Extensive ground coupling potential for coolir Based on the GIS layer land 6%
and heating purposes use sent by the city. 0
Potential surface water resourcies energy Based on the GIS layer land 204
generation. use sent by the city. Y
. . - Based on the GIS layer land 0,
Water surfaces with evaporative potential (" o o 6%
- : : Based on the GIS layer land 0
Potential energy generation areas by biomas . setay e i, 6%
Based on the GIS layer land 0,
New Development Areas use sent by the iy, 5%
- Based on the GIS layer land 0
Retrofitting Area use sent by the city. 7 A)
Infill Areas Based on the GIS layer land 6%

use sent by the city.

Transformation / Reuse@as S:; ?sctjarinb??hce; |Csi;t>|/§yer = 5%
Residential & Mixetse Areas oas Zirinb?fhf |Csi.t>|/§yer e 6%
Commercial Areas 52: zirinbt;?hg I(:Si't;fyer = 3%
Active Green / Open Parking Lo 5:;2‘1;”;: tﬁésc:gxer land 6%
Public Administration Areas 5:: zirinbg]fhg Icsi'tfyer = 7%
Social / Cultural/Educational/Sport Areas 5 - zir?tnbt;fhg Icsi'tfyer e 7%
E-Mobility Infrastructure 5:; ii;"g; tﬁésc:g)fer fand 7%
Based on the GIS layer land 6%

Population Density use sent by the city.

Table37: GIS analysis approach and prioritization scorglseén
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7.2 Definition of already chosen areas

At proposastage Leon identified one district with potential to become RiDly because it is an EDUSI
area. EDUSI is the Spanish acronym for |I9be§réted Sustainable Urban Development Strat¢gies
and gives a great opportunity to this area to develop solutambhecome PED able below summarized
the justification of the city while selecting this area.

QUESTIONS to the City Concerns of the City

O Execution of a large investment of ERDF funds has been
programmed in the selected area.

O PED is an opportunity to solve city problems. it gives the

. . . ability to manoeuvre.
What were the main conditions (in

economic, political, social and technical © " the area are the most populated and popular

. £ Vi hen identifying the BE neighbourhoods of th city, with the presence of vulnerable
point 0 V|eW_) w g groups in a situation of inequality and social fracture. Soc
area in the city? balance.

O The housing stock is quite old and run down.

O PED is an area with enormous potential for improvement
where we understand that actions will bellveceived.

Considering resources of the city and not only renewable sourc
bikKS &dzyb o00GKIF{ O2y iNAOdziSa
external energy demndence) but also considering availal

What was the first consideration on technologies as well as workforce, management structures and k
deciding the resoruces for energy how, etc.
generation in the city? The sources for energy generation have not been decided yet fc

selected PED area. A district heating project with a biomass cen
energy was under study in the previous years but there were a s
social rejection and finally it is on stalmyl
O Changing social behaur is fundamental. Monitoring anc
O2yGNRBf aeaidsSvya O2yidNROdz
along with awareness campaigns.
What are the main city needs and Increase the use of renewables.
priorities for lowering energy demand Improve efficiency
and improving energy efficiency in the Improve the behaviour of the thermal envelope and
city? heating systems of the existingiloling stock (with a high
percentage of dwellings over 25 years old)
O Reduce the use of private vehicles and renew the fleet
vehicles that use fossil fuels

O: O O

It is a macro area. For the time being, we have a very @ixtearea,
2.26 km2, which is 5.8% of the city of Ledn, but it is home to 21.
of the population of Ledn. However, we need to reduce it to a
viable, more manageable and realistic area.

What was the scale of the PED area?

Inside the EDUSI boundary there is all kind of buildings (residen
tertiary, and even a small industrial area). This area has been

Did the PED area include different RSEAYAGSR (G2 RSOSt 2L IoffoUibard! |
building uses? Was lane planmg and Sostenible Integrada): Sustainable and Integrated Urban
strategic planning considered while Development Strategy, and it comprises almost all kind of Spani
defining the boundaries? types of laneuse planning (Urban Consolidated Areas, New

Development Areas, Rustic Areas, Regeneration Areas and Cul
Heritage Protected Areas).
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edusi

Figure21: Leo6n preselected area

Following chapter presents the results of the GIS overlay analysis to identify Ledn suitable areas to
become positive and puts in common this result with preseleateds.

7.3 Candidate areas to become a PED

Through this process of validating the methodology for defining PED concept boundaries in cities, Ledn
represents high potential in solar energy generation, political framework for urban transformation areas
suppored by energy efficiency purposes and economic viability for investing in energy mostly from
public administration areas. There is also potential for bottipnapproaches that are being motivated

by energy communities.

As a result of Ledn macro scale asialyhe most suitable candidate PED area has been markedwith
dark green colour. The least suitable areasratieated withared colour Figure2?2).
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Leon macro scale analysis

Value

I least suitable
" less suitable
1 more suitable
I rost suitable
= preselected area

Figure22: Lednpreseleted andcandidateareas to become positive
It is important to note that the location with the most suitable results has a value of 4/9.

Regardindhe preselecte aress, there is a huge range of both positive and negative potentialities. It
seems that expaling the area taover more suitable zones could help in the conversion. Micro analysis
to be done in next steps of WP4 will analyse this possibility.
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8 Selection of PED areas in FWC: Lublin

Lublin is located in eastern Poland in the geographieaflcNB 3 A 2y 2 & 0.&uyblin withdzo St a1 |
population of 339 thousand inhabitant§ is the largest economic and academic centre in Eastern
Poland, as well as the capital of the Lublin province. Occupying an are@4af li4, it is on the 9th

place in termsf area in the country. Lublin is the only city in the maegion with a metropolitan

profile, covering the Lublin Metropolitan Area. According to the division of urban centres included in

the National Spatial Development Concept 2030 Lublin was indglutteglgroup of centres of primary
importance for the settlement system of the country and its economy.

339.700 2.303
2
FOLAND Sk inhabitants people/km?

Figure23: Lublin main characteristics (Source: DL, Zity Diagnosis)

OCEANIC /
CONTINENTAL

CLIMATE

Table38 summarizes the pmary energy sources ofitblin.

3,67 0,02 4,25
Table38: Primary energy sources (MWh/cap)-ublin

Main characterists of renewable resources potential ublinare summarized ifable39.

1.128,47 61,99 Bystrzycdiver

Table39: Renewable resources main characteristigiublin

11 Central Statistical Office, Local Data Bank, Population by age and gender groups, datacdetc@inber 2018.
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8.1 State of Play / Analyses of City Characteristics and

Priorities
The study for ideptjfying PED concept boundaries in Lwiakideveloped by collecting digital data
ac YLI YASR gAGK 3IIFGKSNAYy3I GKS OAdeQa NBadzZ Ga F2NJ
required to identify the PED area has been made by considering the macro scale requirements.
From Lublin city GIS database, surface water resourcesday ggneration, biomass impact areas,
waste heat potential, New Development, Retrofitting, Lasabe, Heat grid and-Nkobility
Infrastructure are gathered. The analysesye operated with ARCGIS software. All layers converted
into rasters for the reclagiiation stage. The procedure followed for grouping process of the values in
the layers are explained in detail in methodology Section gt&p 2 from technical expertise point of
view. The final stag@asrealized by evaluating the results from the MGIDA the reclassified groups
together. As mentioned before, a medtiteria analysis together with spatial and technical anadyeis
T2ttt 26SR F2NJ L ylfteairy3da c2/aQ O2yGSEGET G2 adras i
urban strategigplanning. The MCDA questionnaire filled by Lublin city, not only by considering the
spatial information that exists, but also the potential of the city in terms of economic, social, legal
aspects without GIS data. The result of Lublin city questionnagrelstained according to the expert
opinions of the city and the results are presented in ANNEX I.

The score values collected from the MCDA questionnaire and the reclassification stage are presented in
Table 4651 for all categoriesThe remap value in thanalysis was chosen betwee® Value to be
consistent with MCDA method.

In Poland, each house has an individual PV, and the surplus of energy produced is fed into the grid.
Owner buys it in the period of lower sunlight (winter) at a lower price (discdtuig not popular to
build PV farms for purposes such as housing estates. One "PV farm" = 1 building.

On the other hand, the installation using energy from biogas is located in the Hajdéw sewage treatment

LI FyiGs o60St2y3aay3a (2 2Re8@3%6S tANIYS RAE A tAd A 20N8BA L @62 [ 2dz
Aa t£20FGSR Ay (GKS SFaAadSNYy LINIG 2F GKS OAdGe yR
25f 11X DOdzA]ll FYR Y2y 2Ll AOI d¢

Resource Availability

MCDA  Reclassification Remap

Catego Spatial reference
gory P Value Groups Value
Potential surface water resource: 250-500m 6
for energy generation. 6
Hydropower. 750-1000m 1
Water S0 1
resources
Water surfaces with evaporative 0 o 1
potential 150m 1
200m 1
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e Pote_ntlalenergy generation areas 6 Sewage Plant 6
by biogas. polygon
Waste heat Industrial zones with waste heat 7 Existing industrie: .

potential potential

Table40: Spatial references preselected for resource availabifitizublin
Lublim@& dzNB Iy YIFONRF2NY O2YLRyYySyia O2yaiARSNBR | NB
to become positive. According to EPD Regulations in Poland, buildings before 2002 are estimated as not
insulated.

The spatial development plan of Lublin indésasingle family, multifamily housing and mixed
development areas as new development areas which are mostly located at the borders of the city.

Urban Macroform

1)single family

housing 1)6

New Developmet New Development Zones 6 2) multlfamlly 2)6
Areas housing

3) mixed use e

development

1) Before 2002

Retrofitting Areas Old Building Stock areas
2) After 2002

Table41: Spatial references preselectddr urban macroformg Lublin

According to the land use context, the legal mechanism is promoting energy efficiency retrofitting
and/or renewables implementations for residential, commercial, and public administration areas.
Private and/or public investmemtlans and incentives are available for active areas to implement
renewables.

Land usage context

Residential & Mixed residential ares.
Use Areas

Land Cover in . 9 commercial sales areas within 9

) Commercial Areas .
Zonings / spatial development plan
Islands

Active Green / Open 5 1)green areas 5
Parking Lot. Active

2)recreationleisure areas
green
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3)parking lots

Public Administration 9 public_service_area_spatial_pli 9
Areas

Table42: Spatial references preselected for land usage contexiublin

There is a lot of interest from Lublin municipality in integrating the existing district heating grid for
connecting and sharing energy or integration @fahology such as "heat pumps" that would promote
a potential PED.

The district heating system is based on the heat produced by power dhattublin heating system

consists of a district heating network managed by the municipal company Lubelskie Prizesi A 2 NR& ( ¢ 2
O9ySNHSGe 1A /ASLIXySe2 {d!' & FyR (Gg2 O2Y0AYSR KSI
9f STUNRBOASLIO26Yy Al Ay [dzmf Ay 2 NRublihSpszoloyR 9t S & NRC

Energy / Enobility structure

MCDA Reclassification Remap

Catego Spatial reference
gory P Value Groups Value
Heat Grid Dl_strlct H_eafung / Cooling 7 Po_lygons for hea 7
grid and its impact areas grid impact area

0-250m 9
Mobility Existing EV chargers anc 9 2Vt .
Infrastructure impact areas 500-750m 1
750-1000m 1

Table43: Spatial references preselected for Energy-hibbility structure ¢ Lublin

Regulatory framework is suitable for micro grid applications in Lublin. But there is no spatial data
O2y TANNXSR T2 N&vhyth# céninot be MBlbaded forREDiafea selection weighted overlay
analysis.

Energy service availability

Category Spatial reference MCDA Value

Micro Grid Applications :Qgsg; AEES G e #N/A

Table44: Spatal references preselected for Energy service availabitityublin

High density zones play a key role for being participative and implementing PEDs economically and
socially. Including the energy communities and other related cooperatives and assosgéinago be
interesting, however, there is no spatial data available to include it in the GIS assessment for social
structure components.
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Social structure

Population Density identified in

Currentand  Spatial Data A B
Projected
Population  pgpulation Projections for new 8 #N/A #N/A
development zones
Selsufficient Impact and organlzg.tlonal areas #N/A #N/A
- of energy Communities /
districts / . . 4
. cooperatives / housing
neighbourhoods "
associations.
SocieCultural  Cultural Human Behaviour 7 #N/A #N/A
Economic
Behaviour  vyinerable Communities 3 #NIA #N/A

Table45: Spatial references preselected for Social structgreublin

According to Lublin smition of the spatial references, GIS layers to be included in the study are
identified. Considering the availability of Lublin information in GIS format and information available at
open sources, the six GIS layers summanizEdjure24 were considered in the analysis.

Energy &
E-mobility
infrastructure

Urban
macroform

Biomass

Figure24: GIS layers considered in the analysisublin

In order to be included in the analysis properly, each of this layer needed specific data treatment for
reclassification purposeBased on the results obtained from MCDA, the influence values and remap
values of all layers were calculated in the tool. The total value of influence percentage was arranged to
% 100 Table 46). After the table values were prepared, all layers that we reclassified were added to
the weighted overlay analysing tool in ArcGIS software.
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Prioritization for overlay

Spatial reference Approach
P PP (Influence)
Potential surface water resources for  Based on the GIS layer land us % 8
energy generation. sent by the city. U
. - Based on the GIS layer land us 0,
Water surfaces with evaporative potent __ e, % 0
Potential energy generation areas by  Based on the GIS layer land us % 8
biomass sent by he city. Y
- Based on the GIS layer land us 0
Waste heat Potential sl e e 3% 9
Based on the GIS layer land us 0
New Development Areas sent by the city. 00 8
S Based on the GIS layer land us 0,
Retrofitting Area sent by the city. % 6
. . . Based on the GIS layer land us 0
Residential & MiedUse Areas sent by the city. 0% 10
. Based on the GIS layer land us 0
Commercial Areas sent by the city. % 12
: . Based on the GIS layer land us 0,
Active Green / Open Parking Lot e 3% 9
. .. . Based on the GIS layer land us 0
Public Administration Area R 0% 12
. Based on the GIS layer land us 0
Heat Grid sent by the city. A) 9
EMobiIity Infrastructure Based on the GIS layer land us % 12

sent by the city.

Table46: GIS analysis appach and prioritization scoreg Lublin

8.2 Definition of already chosen areas
At proposal stage Lublin identified 2 districts with potential to become PED.

QUESTIONS to the City Concerns of the City

There are areas in Lublin that are characterized by energy pove
but as a result, poverty and degradation of the area. The divisior
What were the main conditions (in the property owner to enable efinanchg of the mvestm_ent and tq

. . . . have many business stakeholders at the implementation stage i
economic, politicakocial and technical  ;getted.

oint of view) when identifying the PED
P ) fy 9 The proposed PED is equipped with both gas and heating netwc

area in the city? In terms of demographics, this area is highly diversified. There is
contrast between stdents who rent flats and mainly elderly peopl
who live there.
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QUESTIONS to the City Concerns of the City

Buildings not connected to the heating network use gas or have

What was the first consideration on own coal heating. Renewablaergy sources are also used., but ol

S e s T e much smaller scale. There have been no plans to close mines an

9 - . ay reduce production, but the authorities are slowly starting to sh
generation in the city? the policy towards decarbonisation by 2050.

O The district heating network is intensively developed and mc
and more buildings may be connected to it.

O Improvement of the heating efficiency itsethermal
modernization &buildings

O When it comes to street lighting, a good solution would be tc
What are the main city needs and introduce an intelligent system, which, thanks to its
priorities for Iowering energy demand functionality, would affect both the comfort of the residents

and improving energy efficiency inthe and the energy savings and economy.

city? O When it comes to the use ofeltricity in private households,
apart from educational campaigns on how to accumulate
savings, the city cannot do muehinless heat and power plant
from Lublin, some of the rest of the country, give up coal for
another source

O Another issue concerns unanobility. Steps should be taken
to reduce the emission of harmful gases.

What was the scale of the PED area? The PED area is 2,2km

Diq the PED area include diﬁere_nt The area intertwined with many different but complementary
building uses? Was lantbe planning anc functions: Educational (schools, universities, libraries), service

strategic planning considered while (shops, small service establishments), residential Gfiantily
definingthe boundaries? residential buildings, dormitories), churches;reational areas.
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Area 1

Area 2

Figure25: Lublin preselected areas

Following chapter presents the results of the GIS overlay analysis to identify Lublin suitable areas to
become positive and puts in common this result with preseleateaka

8.3 Candidate areas to become a PED

Through this process of validating the methodology for defining PED concept boundaries in cities, Lublin
represents high potential in waste heat from industries, biogas from sewage treatment plants and
hydrogenerationfrom water resources, political framework is available for promoting the energy
efficiency and/or renewables implementations in public administration, residential and commercial
areas.The district heating grid plays a key role for areas nearby for comgpend sharing energy or
integration of a technology such as "heat pumps" that would be a potential PED. It provides storage or
integration different types of renewable technologies and legal mechanisms exist for the promotion of
the implementation of@énewables and the substitution of boilers or other outdated technology.

As a result of Lublin macro scale analysis, most suitable candidate PED area has been marked with
dark green colour. The least suitable areasratieated with aed colour (Figure26)
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] preselected_area
Lublin macro scale analysis

Ped potantial areas
I least suitable

less suitable

more suitable

I most suitable
Figure26: Lublinpreselected ancdtandidateareas to become positive

It is important to note that the location with the most suitable results has a value of 4/9.

Going indeep to the results obtained for the preselected areas is needed. Results show that next to
preselected areas there are zones with a higher potential to become energy positive.
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9 Selection of PED areas in FWC: Trenn 2 n

¢ NB ysé plty'in western Slovakia lying in the valley of the river Vah about 120 kilometres north of the
Slovak capital city BratislavaNJ ys@iNofd historical city with population about 54.919 inhabitants

(Dec 2018)¢ NI yeénpistof 10 cadastral areas: Hanzlikova, Istebnik, Kubra, Kubrica, Orechové,
hiLd 620t X ¢NBYGS6AFyalS . AGNBIy#ENISORkm Eid @ ddngith & 668 y R 14
inhabitants/knt could be characterized as the city with middle level of urban demsiguse of the

presence of large green areas.

54.916 669,79 EEROFEAN

SLOVAKIA : : . CONTINENTA
inhabitants people/kn? CLIMATE

Figure27: ¢ NI yn@ifNgharacteristics (Source: D1¢Zity Diagnosis)

Table47 summarizes the primary energy source$ B y 6 Ny

4,62 4,24 2,12
Table47: Primary energy sources (MWh/capy NBy 6 Ny

Main characteristics of renewable resources potentiél MBS yaré puyimarized ifable48.

1.182,15 50,55 Vahriver

Table48: Renewable resources main characteristipg NSy 6 Ny
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9.1 State of Play / Analyses of City Characteristics and

Priorities
¢ @% aidzRe ~F2N A RSy (A ¥Fe& Ay dwasddvelopéd by ddtingidigital2dey R | NR& S
I O02YLI YyASR ¢gAGK 3IFGKSNAYy3I GKS OAGeQa NBadzZ Ga F2
required to identify the PED area has been made by considering the macro scale requirements.
CNRBY ¢NBYSNY ORA dedwater refourées fdrydio lgén&ation AbiaNded impact areas,
waste heat potential, New Development, Retrofitting, Lasabe, Heat grid and-Nkobility
Infrastructureare gathered. The analyses are operated with ARCGIS software. Adagemverted
into rasters for the reclassification stage. The procedure followed for grouping process of the values in
the layers are explained in detailAnnex Il1GIS intermediate results 6f NB yThéNfiial stagevas
realized by evaluating the results from the MCDA and the reclassified groups together. As mentioned
before, a multicriteria analysis together with spatial and technical analysis are folfoweadalysing
C2/aQ O2yiSEGY G2 &aiGdldGS GKSANI ySSR& YR LINA2NA
planning¢ KS a/ 5! 1jdzSaGA2yyIFANB FTAffSR o0& ¢NBYSNy OAd
that exists, but also the potential ibfe city in terms of economic, social, legal aspects without GIS data.
¢CKS NBadzZ G 2F ¢NBYySNy OAlGe ljdzSaliA2yylFANB 61 a 20I
the results are presented in ANNEX I.

The score values collected from the MCDAstjaenaire and the reclassification stage are presented in
Table49to Tableb54 for all categoriesThe remap value in the analysis was chosen betweenalie
to be consistent with MCDA method.

There are zones with medium geothermal potentialthe city Legal framework allows the
implementation of geothermal, bugome restrictions ex§t. Scial acceptability of the geothermal
energyis assessed asgi-medum. Thereis airrent sea, lakes, streams, creeks in the city with high
energy generation potentidlegal framework allows the use of water resources for energy generation,
but some restrictions existhere is biomass available close to the city

Resoure Availability

MCDA Reclassification = Remap

Catego Spatial reference
gory P Value Groups Value
- . 3
Existing solar energy investment HNA HNA
Solar zones
Efficient
zones
Potential solar energy investmer 5 HNA HNA
zones
Cambisols 4
Ground Extens_,lve grounq coupy _ .
. potential for cooling and heating Fluvisols 1
Coupling
purposes
Haplic Luvisols 2
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4 Mollic Fluvisoland
Mollic Gleysols

Rendzic Leptosols 3
Calcaric Cambisol 2
Geothermal Existing geothermal water 6 graups 3
Water resources 3
Potential surface water resource 9 250-500m 9
for energy generation.
Hydropower. 750-1000m 1
100m 7
200m 5
Water Water_surfaces with evaporative 0 300m 3
resources potential
400m 1
500m 1
Potential water resources utilize( 5
for heat source for heating / #NA #NA
cooling purposes
Biomass Pote_ntlal energy generation aree 4 All Zones 4
by biomass.
Bz i, Waste heat Potential 0 existing #NA

potential

Table49: Spatial references preselected foesource availabilitg ¢ NSy 6 Ny

A % 4 A x

¢NBYS6Ny aStSOGSR Fff GKS dzNBIFYy YIFEONRBF2NY O02YLRYS
potential to become positive. Selected values respond to a suitable legal framework that promotes PED
implementation and economic resources &alality.

Selected areas for retrofitting exist and funding mechanism are already apprbeeel are infill areas
and are mentioned in strategic plan, incentives or any regulations through enecgneyfifor new
building stock, for PED implementatidegal framework is suitable fihre implementation of PED in
infill areas Strategy of urban regeneration allows the implementation of PHBBo in
transformation/reuse areas
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Urban Macroform

New Development

New Development Zones

Areas
Retrofitting Areas Old Building Stock areas 6
Infill Areas. Rede\{elopment or land 7
recycling areas
Transformation/ Urban Transformation 5

Reuse Areas Areas

All zones 6
All zones 7
Al zones 5

Table50: Spatial references preselected for urban macrofoqe NSy 6 Ny

wS3IFNRAY3I flyR dza8 02y (iSEGZ

GKS RAFFSNByOSa

% [

Making
Cll'Y

Ay R

to the existence of investment plans. Legal framework is suitable and social acceptability is well seen in

this context.

Land usage context

Residential & Mixetl)se
Areas

Commercial Areas

Land Coverin  active Green / G 8
Zonings / Islands  parking Lot. Active green

Public Administration Area (¢)

Social /
Cultural/Educational/Sport
Areas.

Residential and
mixeduse areas

Commercial, 9
industrial and office
areas

Active green and 8

open parking lots

#NA #NA
Social, cultural, 9
educational and

sport areas

Table51: Spatial referencegreselected for land usage context¢ NBy 6 Ny

CKSNBE A& | t2G 2F Ay i pdwkrinfiastridiiteyheat nedofadid\eyhobditdzy A O A LI

infrastructure However, it was no possible including all this information in the assesstaahtiengy

is medium in relation to the climatkeegal Infrastructure permits trading in public charging stations
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Energy / Enobility structure

Power High / Low voltageqwer
Infrastructure  grid and its impact area

Heat Network Natural gas pipeline 5 #NA 5
network
Mobility Existing EV chargers anc HNA HNA
Infrastructure impact areas 9

Table52: Spatial references preselected for Energy-hihility structure ¢ NSy 6 Ny

wSAFNRAY3I (G4KS YAONR 3INAR LWL AOFdA2yas y2¢l RI&a
considers it interesting for the future and the regulatory framework is suitable for the implementation.
Regulatory framework muitable for micro grid applications implementation

Energy service availability

Impact areas of micrgrids/
islands

Micro Grid Applications

Table53: Spatial references preselected f@nergy service ailability ¢ NSy 6 Ny

High density zones play a key role for being participative and implementing PEDs economically and
socially. Including the energy communities and other related cooperatives and associations seems to be
interesting, however, there is rapatial data available to include it in the GIS assessment.

Social structure

0-100
Curr(_ent i Population Density identified in >100 6
Projected .
X Spatial Data
Population
Population Projections for new 8 #NA #NA
development zones
Energy  |mpact and organizational areas 0 #NA #NA

Organisations of energy Communities /
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cooperatives / housing

associations.
SocieCultural Cultural Human Behaviour 6 #NA #NA
Economic
Behaviour  \/ylnerable Communities 7 #NA #NA

Table54: Spatial references preselected for Social structyé NSy 6 Ny

Accordingtdhe¢ NSy 6 Ny aSt SOGA2y 2F GKS aLI ALt NBFSNByO
identified. CoA A RSNA Y3 (GKS | @FrAflroAftAGe 2F ¢NBYSNYy AyF2N
open sources, theevenGIS layers summarized in thigure28 were considered in the analysis.

Urban Populati
Geothermal opuiation

macroform density

Ground

. Biomass
coupling

Figure28: GIS layers considered in the analygi¢ NSy 6 Ny

In order to be included in the analysis properly, each of this layer needed specific data treatment for
reclassification purposeBased on the results obtained from MCDA, the influenkeesand remap

values of all layers were calculated in the tool. The total value of influence percentage was arranged to
% 100(Table 55). After the table values were prepared, all layers that we reclassified were added to
the weidited overlay analysing tool in ArcGIS software.

Existing solar energy investment zones S::te gyot?léhéti IS layer land us 7%
Potential solar energy investment zone: Ejstegyﬂgzecﬁ;'s layer land use 7%
Existing wind energy investment zones #NA 0%
Potential wind energy investment zone: #NA 0%
Exte_nsive groun(_:I coupling potential for Based on the GIS layer land us 506
cooling and heating purposes sent by the cif.
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: Prioritization for overla
Spatial reference Approach y

(Influence)
Geothermal water impact area. (and * e and
q ased on the ayer land us 0,
Potential Geothermal Water Investment (o 4%
zones)
Potential surface water resources for  Based on the GIS layer land us 11%
energy generation. sent by the city. .
Potential energy generation areas by  Based on the GIS layer land us 504
biomass sent by the city. 0
oef Based on the GIS layer land us 0
Retrofitting Area sl e e 7%
- Based on the GIS layer land us 0
Infill Areas sent by the city. 8 A)
. Based on the GIS layer land us 0
Transformation / Rese Areas sent by the city. 6%
. . . Based on the GIS layer land us v
Residential & Mixetlse Areas e 11%
. Based on the GIS layer land us 0
Commercial Areas sent by the city. 11%
. c Basel on the GIS layer land use 0
Active Green / Open Parking Lo sent by the city. 10%
- : . Based on the GIS layer land us 0
Social / Cultural/Educational/Sport Arez __ by the city. 11%
. Based on the GIS layer land us 0
Heat Grid sent by the city. 6 A)
Population Density Based on the GIS layendbuse 7%

sent by the city.

Table55: GIS analysis approach and prioritization scoe¢ NSy 6 Ny

9.2 Definition of already chosen areas

G LINRPLRalFf adlF3aS ¢NBYSNY ARSY ivardselécied aRcorditighidh O (i &
the information summarized in the following table.

QUESTINS to the City Concerns of the City
There are all types of buildings from the 50s to the present. Va
What were the main conditions (in building congtuctions and various building materials are used

‘ terms of housing in the selected area of PED, there are family h

economic, political, social and technica ST
as well as residential blocks.
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QUESTINS to the City Concerns of the City
point of view) when identifying the PED Inthe PED localitthere are also energintensive buildings which ar

the riverside close to the historical City centre. There is al:
functional railway station with a complete electrical infrastructare
the PED area. The boundary of the PED locality is also forme:
river that flows through the territory. There is also a functio
hydroelectric power plant with an output of 16 MW nearby. 1
whole territory of the PED has the character of an inddpat town.
O The Slovak Republic has committed itself to car
neutrality by 2050.
O ¢KS OfAYLFGS OKFy3asSa I NBI
What was the first consideration on O Increasing energy independence.
deciding the resources for energy O During 2018 and 2019, the European Union adopte
generation in the city? package of legislative documents, also called the Wi
Energy Package. According to this the City wants to kt
aggregator oflexibility and wants to support the buildir
of energy communities.

O Low carbon strategy

O Climate change mitigation

O Transition to electromdility - increasing electrical energ

L. consumption

What are the main city needs and O Energy demand can be managed by increasing er
priorities for lowering energy demand efficiency of public buildings, etc.
and improving energy efficiency in the O ¢KS /Adle 2F CNBYGNy LIy
city? for the energy recovery of buildings using the guarant

EPC (Energy performance contracting) energy service.
O Increasing public awareness in this topic and
implementation of soft measures sumting social
innovations in the behaviour of the citizens.
20% of the whole City territory
Diversity of buildings, structures
The selected area for a potential PED is a com
neighbourhood with comprehensive enetigs and
independent infrastructure

O: O O

What was the scale of the PED area?

When defining the boundaries, City strategic documents and Sp
Plan, the Cit{pevelopment Program and the Low Carbon Strateg
are considered.

Did the PED area include different There is housing (different kind of housing structures), small are
building uses? Was lanmse planning anc industry, greenfield for new development, sports and leisure

. . . . infrastructure, public institutions (schools etc.).
strategic planning considered while
defining the boundaries? In theprocess of PED defining the current state of the City Maste
plan and existing Programme of Social and Economic developm
2F (GKS OAadGe 27T -eaaBwitdaNigionTc22B0K0 gh
main socieeconomic strategic plan of the city) were reftgtand
our proposed PED area is fully in accordance with them.
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Table56:¢ NBYy 6 Ny LINBaSt SOGSR | NBI a

C2ft26Ay3a OKILIISNI LINBaSyia (GKS NBadzZ a 2F (GKS DI
become positive andyts in common this result with preselected areas.

9.3 Candidate areas to become a PED

As a result of Trencin macro scale analysis, most suitable candidate PED area has been marked with dark
green colour. The least suitable areas are going through red colour.

) preselected area
Trencin macro scale analysis
Value

I ast sutabie

less suitable

more suitable
B ost sutable

Table57: ¢ NB \piegelgcted andcandidateareas to become positive
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10Selection of PED areas in FWC: Vidin

The nunicipality of Vidin is aid-size Bulgarian munpality located in the northvest part of the
country, on the Danbe river, close to the RomaniancaSerbian borderdhe municipality of Vidin is a
major crossroad to Romania and Serbia via ggbrid the Romanian city Kalafat and majghways to
Serbian citiedt is thecentreof the Vidin region covering @2knv.

The city of Vidin has a riclistory as a cultural and touristic site, and has had a major role in the
production industries on national level; however, in the last years the city has suffered recession and
companies have retrieved from the region which has also led to migrationyaiuhg populationThe
number of residents of the city reached its peak between 1988 and 1991 when the population exceeded
65.000. As of 2011he town had a population of 4871 inhabitants.

41.583 657,77

CONTINENTAL

BULGARIA

inhabitants people/km?

CLIMATE

Figure29: Vidin main characteristis (Source: D1.2 City Diagnosis)

Vidin municipalityhas a leading role in the region’s economy. Among the most developed economic
sectors in the municipality are manufacturing and trade (Vidin is a port city). Agriculture is an important
sector, with agcultural areas accounting for about 75% of its entire territory. In the service sector,
there is a welkstablished network of businesses with diverse activities.

Regarding infrastructureshere is no district heating in Vidin and most of the residebntiédiings are
heated by local boiler installations and wood stofzege to poor thermal performance of buildings and
inefficient heating installations, the consumption of liquid and solid fuel for heating, which has a
negative impact on the environmentéuolimate, is increasing.

There is no natural gas supply infrastructure in the municipality. The use of renewable energy sources
is also lacking. No deviations of the Republican gas pipeline pass through the district. There are no public,
residential or ther buildings that are gas supplied. There is no specific gasification project for the
territory.
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0.10 1.76 1.55

Table58: Primary energy sourcesVidin

1.450 Danube

Table59: Renewable resourcemain characteristicg, Vidin

10.1 State of Play / Analyses of City Characteristics and
Priorities

Vidin characteristics and priorities for areas with potential to become positive have been defined
according to the MCDA questionnaire. tippaeferences selected and prization values of each of
them are summarized ifable60 to Table65. The whole MCDA assessment is included in the annex

(pagelad).

Regarding resource availabiligfidinis suitable for solar energy with an average radiatioh.450
kWh/mPyearand ithas a high social acceptabilidowever)egal framework is not suitable for this kind
of installations having as a resuiib solarphotovoltaic panelsstalledin the city On the other hand,
the city is interested in both geothermal and hydrothermal enefgpere is no information regarding
private installations, but the municipality hamsde several drilling testhat reflects that the city is
suitable for this kind dhstallations Vidinhas interest in biomadso. The city will study in the future
waste heat recovergnd hydropowerThere is no interest iwind energy.

Resource Avaltdity

Existing solar energy 8
investment zones

Solar Efficient zones
Potential solar energy 7
investment zones

Extensive ground coupling
Ground coupling potential for cooling and 8
heating purposes

Geothermal water Geothermal water impact area 6
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Makin
Citg
Potential surface water
Water resources resources for energy 9
generationHydropower.
Biomass Potential energy generation 6

areas by biomass.
Table60: Spatial references preselected for resourceadability ¢ Vidin

Regarding urban macroformew development areas and retrofitting arelaave been selected to
include in the analysidlost buildings need idepth renovation, selufficient production capacities or
presuming capacities, intelligemergy monitoring and management

Urban Macroform

Category Spatial reference Value
New Development Areas New Development Zones 6
Retrofitting Areas Old Building Stock areas 9

Table61: Spatial references preselected for urbamacroformg Vidin

Regarding land use conteittis important to note thategal mechanisspromoting energy efficiency
retrofitting and/or renewables implementation exi€litizens medium acceptabilttythe interventions

in residential areats the only barrier identifiedin this contextOn the other handa major target for

the city is to reduce the energy demands in the public buildings through energy renovation and RES
integration It is also important to note that withihé Municipal Programme ardtion Plan for Energy
Efficiencya roadmap for 2025 with a vision for 2030 was developed to achieve the energy savings
targets for all sectors in Vidin Municipalifyhe Residential Buildings sectothis most relevantto
achieve theenergy consumptioreduction objectives. Some actions to support the achievement of this
objective include the implementatiasf the National Programme for the Redevelopment of Housing,
the replacement of inefficient heating systems, and the implementation of behaviouraliresasd
replacement of old appliances.

Land usage context

Category Spatial reference Value
Residential & Mixed Use Area 8
Commercial Areas 9

Land Cover in Zonings / Islani _
Active Green / Open Parking 9

Lot. Active green

Public Administration Aas 9
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Makin
Citggr’
Social / 9
Cultural/Educational/Sport
Areas.

Table62: Spatial references preselected for land usage contexfidin

The city is interested in revitalizing its existing infrastructure and developing attractive image for
potential investorsTherdore, thereis a lot of interest fronvVidinmunicipality intechnical and physical
energyinfragructure and componentdzor example, there is interest in small district heaiimgome
neighbourhoods. There are also expected amts to improve lighting in the whole municipality.
Howeverthere is nodistrict heating nor natural gas pipeline in the city.

Energy / Emobility structure

High / Low voltage power grid #NA
andits impact area

Power Infrastructure

Heat Network Natural gas pipeline network #NA

Existing=Vchargers and impac #NA

Mobility Infrastucture
areas

Table63: Spatial references preselected for Energy-hiobility structure ¢ Vidin

Regarding the micrgrid applicationsame comments made fenergy and emobility apply

Energy service availability

Impact areas of micrgrids/ #NA
islands

Micro Grid Applications

Table64: Spatial references qgselected forEnergy service availability Vidin

Vidinwants to prioritize high density zones. These zones play a key role for being participative and
implementing PEDs economically and socihailsiuding the energy communities and other related
coopertives and associations seems to be interesting, however, there is no spatial data available to
include it in the GIS assessment.

Social structure
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Makin
Ciq?
Current and Projected Population Density identified ii 7
Population SpatiaData
Impact and organizational 6
Energy Organisations areas of energy Communities

cooperatives / housing
associations.

Table65: Spatial references preselected f@ocialstructure ¢ Vidin

According toVidin selection of he spatial references, GIS layers to be included in the study were
identified. Considering the availability\dgflininformation in GIS format and information available at
open sources, theightGIS layers summarized irefhigure30 were considered in the analysis.

Urban Solar Hydrothermal
macroform potential potential

Population Geothermal Biomass
density potential

Figure30: GIS layergonsidered in the analysis Vidin

In order to be included in the analysis properly, each of this layer needed specific data treatment for
reclassification purposes. The approach followed is summariz&dhile66 and more information is

given in the annex (pad®4). Prioriization percentages given to each GIS layeoverlay purposes

are also given imable66.

Based on the combination of new
development areaglentified inland
useGIS filesent by thecity and
Urban macroform including manuajithe buildings 16%
expected to be retrofittedSelected
spatial references were included
accordingo Table61.

Based on the GIS layer land use sen

Land use by the city. Selectespatial references 16%
were included according tBable62.

Solar Potential New layer has been created based ¢ 14%
the ratio between the building roof
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GIS layer

GeothermaPotential

Hydrothermal potential

Population density

Biomass

Public domain

D4.3- Analysis of FWC candidate areas to become a E

Approach

surface and the total built surface.
Grids of 250x250 i values closest
to 1 are considered the most suitable

Based on the proximity ta@aswhere
installations can be madgrassland
and active greergnd are located
more than 1000m far from the
Danube

Based on the proximity to areas whe
installations can be madgrassland
and active greergnd are locatecht
lessthan 1000m far from the Danube

Based orpublicsource informatiof?.
Highest population density was
considered thenost suitable for the
purpose of the analysis.

Based on the vegetation map of
Corine land covét. Forest areas are
the most suitable as biomass source

Based on Gl&nd use layesent by
the city.Publicareas are considede
most suitable to become positive.

Makin
City

Priortization for overlay

14%

10%

5%

10%

16%

Table66: GIS analysis approach and pritbgation scoresg Vidin

10.2 Definition of already chosen areas

Beforethe analysis done in task 4\ddin municipality identifietivo areas with potetial to become
positive.These districts were selected because they have a concentration af poltic buildings
(mainly schools and kindergartens) and residential buildings.

u Himik consists of buildings with higher readiness to accommodate advaneegly efficiency
and renewable energy solutians

u Bononia:consists of building with lower readiness and in need of identification, design and
planning of EE and RES measures and actions to achievendigih performance

characteristics

12 https://ghsl.jrc.ec.europa.eu/downlo ad.php?ds=pop

13 https://land.copernicus.eu/pan -european/high -resolution-layers/
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Figure31: Vidin preselected aeas

The city integrated infrastructural and investment plan has foreseen actions and measures to be realised
in thepreselected districtbuildings in the coming years. These measures have been defined according
to the current perspectives for the city development, but could be updated and improved to
accommodate advanced energy measures. Financial resources envisaged and allocated for these
buildings come from municipal budget, national operational programmespéan initiatives and
projects, EEA grants, Interreg Programme, etc.

10.3 Candidate areas to become a PED

TheDanube river, solar radiation, both geothermal and hydrothepwoi@ntial, highlight several areas
from Vidin with potential to become positive. lirigportant to note that most of the assessment was
made based on the potential of different renewable resouatesnot in existing installation®ivate
geothermal installationexistbut the information was not availaké¢ macroscale

It is remarkablehe innovative vision of thenunicipalityof Vidinthat sees thepromotion of energy
efficiency measureas agreat strategy toget the attentionof potential investors. Therefore, the
economic activity will be promoted.
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E—— o
Least suitable Most suitable

Figure32: Vidin candidateareas to become positive

It is important to note that the location with the most suitable results has a valu819.
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Bononia

y
A A

S

A

Least suitable Most suitable

Figure33: Vidin preselected ana¢andidateareas to become positive

Regarding théistricts preselected by the cityable67 summarises the most relevant values obtained
for them. These districts include some areas with suitable potential to become positive, while others
will need higheefforts to convert them in positive.

Preselected District Mean value Maximum value
Himik 3,81 6,57
Bononia 3,87 6,85

Table67: Overlay value®f preselected areas Vidin
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cn?
The exact size of the areas to be included in theoraicalysis will be done in the next steps of the WP4
and it does not necessarily coincide with the official limits of existing district.
The main difficulties and barriers to the implementation of energy efficiency aittividinare:

U Lack of gasifiten in Vidin District;

0 Lack of district heating in the settlements of the district;

U Insufficient consumer awareness of existing new technologies and opportunities to reduce
consumption.

Further analysis will be done in next steps of WP4 in termstofatagical solutions for the conversion.
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11 Next steps

Makin
City

This chapter summarises the next steps that are going to be given based on the work presented in this

deliverable.

SECOND Approach; Migmale analysisill be conducted within the identified poteatiPED zones that

are calcudted from macrescale analysis. PED Analytical compontents that will be collected in building
scale from selected zones are as follows: Resources, Land Usagec@umioic and Legal Data and
Building Based Energy Demand Mapsing from WP1 analysis. As this stage will be more detailed in
M36 for D4.4 while desiging PEDs, more information regarding the components will be examined next
year of the project. All data at this stage will be gathered in buildingataidlintegrate the energy

demandof the cities calculated in WP1

One area of improvement of the MCDA questionnaire icldarlyidentify the data that should be
variabledepending on the context of the city. This variable data will help in adapting the analysis to t
specific characteristics of a city. For example, depending on the legal framework of a city regarding self
consumption, the buffer surtmding the solar PV installations can be defined. This work has been done
manually and caslky-case in the cities stlied in this deliverable, but could be peéided.

Regarding the solutions, a preliminaygnnection of the GI®ED analytical componentsth the
technical solutiongcluded in the PESTEL board has been done in the context of Téslelkhiinary

results are shown in the table below.

Note that acronyms stand to: Resource availability (RA), Urban Macroform (UM), Land use (LU),
TechnicaPhysical infrastructure (TPI), Virtual infrastructure (VI) and Social structure (SS).

PED ANALYTICAL COMPONENTS

RAL. Existing solar energy investment zones
Investment + Zones with high solar potential + Siz
of the zones

RAZ2. Potential solar energy investment zones

RA3. Existing wind energy investment zones

RA4. Potential wind energy investment zones

RA5 Extensive ground coupling potential for coolir
and heating purposes
RAG6. Geothermal water impact area.

RA9 Water surfaces with evaporative potential.

RA10Potential energy generation areas by bioma:

Relatedechnology

S0.1b Solar orientation strategies
S9a Neighbourhood electro storage facility
S14a PV in roofs and parking lot
S14b Building IntegratéelV (on the fagade)
S14c Floating Solar pontoons
S14d Solaroad

S0.1b Solar orientation strategies
S9a Neighbourhood electro storage facility
S14a PV in roofs and parking lot
S14b Building Integrated PV (on theade)
S14c Floating Solar pontoons
S14d Solaroad

S19a Wind Turbines
S19a Wind Turbines

9.1d Ground coupling strategies
S10b Seasonal storage
S10c Thermal Storage
S16a Geothermal energy
S16a Near to surface Geothermal energy
S16b Geothermal District Heating (aquifer)

S0.1c Water resources strategies
S16bGeothermal District Heating

S0.2b Evaporative cooling

Biomass Boiler (not in MC)

MAKINGCITYG.A. n°824418



D4.3- Analysis of FWC candidate areas to become a E

PED ANALYTICAL COMPONENTS

RA11Waste heat Potential

UM1.New Development Areas

UM2. Retrofitting Areas

UM3. Infill Areas

UM4. Transformation / Reuse Areas

LU1.Residential & MixedUse Areas

LU2.Commercial Areas
LU3.Active Green / Open ParkingtL

LU4.Social / Cultural/Educational/Sport Areas.

TPI1Heat Grid

TPI4EMobility Infrastructure.

VI1l.Smart Grid Applications

SS3Impact and orgnizational areas of energy
Communities / cooperatives

SS5Cultural Human Behaviour

Makin
City

Relatedechnology

S10c Thermal Storage
S17a Heat recoverystem from AC and sewage water
S17b Heat recovery system from return pipeline to DHW
S17c High pressure wastewater digester

S2a New HigRerformance Building (residential)
S4a New HigRerformance Building (Shopping Mall)
S4b Nw HighPerformance Building (Academy Building)
S4c New HigRerformance Building (Sport Complex)

Sla Residential (High Rise) retrofitting
S1b Residential (Private House) retrofitting
S3a Retrofitting of tertiary buildings

S2a New HigRerformance Building (residential)
S4a New HigRerformance Building (Shopping Mall)
S4b New HigRPerformance Building (Academy Building)
S4c New HigRerformance Building (Sport Complex)

S2a NewHighPerformance Building (residential)
S4a New HigRerformance Building (Shopping Mall)
S4b New HigRerformance Building (Academy Building)
S4c New HigRerformance Building (Sport Complex)

Sla Residential (High Risetrofitting
S1b Residential (Private House) retrofitting
S2a New HigRerformance Building (residential)

S3a Retrofitting of tertiary buildings
S4a New HigRerformance Building (Shopping Mall)

S14a Solar PV on roofs and parking lot

S4b New HigRerformance Building (Academy Building)
S4c New High Performance Building (Sport Complex)

Slla Low Temp regional transfer pipeline
Sl1b Adjust geothermal district heating for using low temperati
S1ic Connection to the low temperature district heat

S20a Eear charging points
S20b Connection of the charging stations to the local demar
response system

S5a Smart Control / Advanced Metering / Wireless Advance
Control in Buildings
S5b Visulation Units to study human behaviour regarding th
energy consumption
S5c Demand Response/Smart Grid
AA47 Blockchain

A45: Innovative business models development for
PED

S5b Visualization Units to study human behaviour regarding
energy consumption

This study will be further anaBgin next steps of WP4 in order pooperlydefine the technological
solutions according to the PED potential idédifn this deliverable.
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12 Conclusions

The nethodology developed for macsale analysis of cities to identifynes with potential to lmme

energy positivecombinesboth the potential of multicriteria analysis and overlay analysis of GIS
software. This combination provides a robust assessment and very visual results that can be easily
understood in a quick view.

The multicriteria quesibnnaire ensures the consideration of all the relevant criteria that can affect the
correct implementation of a PEDherefore, it allows the consideration of not only teaewable
resource potentiabf a specific location, but also theconomic opporturties, the legal framework
enablers and barriers, theocial contextand, of course, the existing and future modifications of the
urbanspatialform andplanningand the existence or interest in creatinfrastructurethat can support

the conversion to errgy positive Environmentalssues are also considergiving a deep overview of
the whole city context

Themethodology defined standardisthe processn the sense thasamecriteriaareevaluated in every

case studybut it isalsoflexible enough tdoe adapedto each citis contextin the sense that different

choices can be madegardingeach criterialn the process of fulfilling the questionnaire in meetings

with experts from the cities, it was well understood what was being considereid Yn@ & deA | 6 f S ¢
situation and thestatus of the city in each of the criterieherefore, follower cities that participated in

the process see themselves welflected in the result€On the other hand, it is recommendgiing in

the questionnairavith expertsfrom different fields of knowledge

Regarding the potentialities open and private GIS software tqdi®th allow the application of the
macrascale methodologto its full extentand obtaining quality results well Open GIS sources allow

the munidpality and other stakeholders to modify the results and adapt the overlay analysis to new city
needs without additional cost or new investments. However, it is important to note that some extra
work hasto be done manually in case of open soureeslthis will requireadvanceknowledge of the

use of the GIS software.

Regarding the overlay results, it must be dotieat the maximum value obtained as a result of the
overlay depends on the number of layers considededother words, introducing more st
components makes more difficult reaching the most suitable circumstances. This does not necessarily
mean that the city has less areas with potential to become REBore detailed analysis of the results

will be needed to understand properly whichienia and/or combination of criteria are conditioning

the resultsand if they are relevant for the assessment. For example, it could be more interesting
focusing on several technologies and in the renewable resources that support them than in trying to
find a place with high potential in all the resources.

Results presented in this deliverable providpriaritization of the areas from the 6 fellow cities of
MAKING -CITY with highest potential to become energy positivdoreover, it provides information
abaut the suitability of preselected arebg the municipalityfor this purpose. Results given will guide
the definition of the PED boundaries in which the mamalysis will be foces. According to the
resource availability analysis and the preliminanneotion to the technology, work presented in this
deliverable provides a first approach to understand the solutions suitable for the conversion of the
selected areas in PED.
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Annex |: MCDA guestionnaire (template)

RA. Existing solar energy investmemiezo

1) Solar energy investment zones
owned by the community, by a
private sector involved in the projec
or the public administration exist

2) Solar energy investment zones
owned by the private sector (with 1
their own business model) exists

3) There are no solar energy 0

investment zones

1) Zones with high solar potential
exist radiation lgher than 1.500
kWh/m2year

2) Zones with medium solar
potential exist radiation biereen
1.0061.500 kWh/m2year

3) There are no solar energy zones
fulfilling previous criteria

1) There are zones with high sole

e potential higher than 20.000m2

2) There are zones with high sole
2 potential with a size between 3
10.000 and 20.000m2

3) There are zones Wimedium
0 solar potential higher than 1
10.000m2

4) There are no zones that fulfil th
previous criteria.

Table68: Existing solar energy investment zonesteria

Potential solar energy investment zones

1) Regulatory
framework is
suitable for solar

1) Potential solar
energy investment
zones owned by the
community, by a
private secbr
involved in the
project or the public
administration exist

2) Solar energy
investment zones
owned by the
private sector (with
their own business
model) exist

3) There are no
solar energy
investment zones

0

1) Highmedium
social
acceptability of
the solar energy

2) Low social
acceptalility of
the solar energy

1) Zones with high
solar potential

exist: radiation 2

higher than 1.500
kWh/m2year

2) Zones with
medium solar
potential exist:
radiation between
1.0061.500
kWh/m2year

3) There are no
solar energy zones
fulfiling previous
criteria

1

1) There are
zones with high

energy . 1 solar potential 3
implementation higher than
(Selfconsumption 2% 000m?2

is allowed, NET ’

ot yossxX

2) There are
zones with high
solar potential

with a size
between 10000
and 20.000m2

2) Regulatory
framework is not
suitable for solar 0
energy
implementation

3) There are
zones with
medium solar
potential owned 1
by the
community or the
public
administration
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highers than
10.000m2

4) There are no
zones that fulfil
the previous
criteria

Table69: Potertital solar energy investment zones criteria

RA. Existingind energy investment zones

1) Wind energy investment zones
owned by the community, by a
private sector involved in the projec
or the public administration exist

2) Wind energy investment zones
owned by the privateector (with 2

their own business model) exist 200W/m2year

3) There are no wind engy

1) Zones with a high wind energy
potential exist: generation potential 3
higher than200W/m2year

2) Zones with a medium wind
energy potential exist: generation
potential between150-

3) There are no zondslfilling

investment zones previous criteria

1) There are zones with high winc

potential higher than 20.000m2 9

2) There are zones with high winc
2 potential with a size between 2
10.000 and 20.000m2

3) There are zones with medium
0 wind potential highers than 0
10.000m2

Table70: Existingwind energy investment zonesriteria

Potentialwind energy inestment zones

1) Zones with a high
wind energy potential

1) Wind energy
investment zoneswned
by the community or the

1) Highmedium social
3 acceptability of the

public administration exist ) CEEY

2) Wind energy

investment zones owned 2) Low social

by the private sector (with 2 acceptability of the
their own business model wind energy

exist

3) There are no wind
energy investment zones

1

0

1) There are zones

exist: generation 2 et oihe 3

R potential higher than
potential higher than 20.000m2
200W/m2year ’
2) Zones with a medium 2) There are zones
wind energy potential with high wind
exist: generation 1 potential with a size 2
potential between150- between 10.000 and
200W/m2year 20.000m2

3) There are zones

3) There are no zones with medium wind 0
fulfiling previous criteria potential ighers than

10.000m2

Table71: Potentialwind energy investment zones criteria
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1) There is drillig and
geothermal technology

1) There are zones with

1) Legal Framework
allows drilling boreholes
(environmental

2

1) Ttere are zones

available to make

drilling boreholes. 3
Public zones available

available at affordable Z | el ggothermal Z restrictions, community

; potential S
price restrictions- too close to

other boreholes,etc.).
2) Drilling and geothermal 2) There IR ZOES Wi 3) Previous criteria is no
) medium geothermal 1 )
technology can be find. - fulfilled
potential.

3) Previous criteria is not 0 3) Previous criteria is 0

fulfilled

not fulfilled

for this purpose

2) There areones
available to make

0 drilling boreholes. 2
Private zones available
for this purpose
3) Previous criteria is 0

not fulfilled

Table72: Extensiveground coupling potentiaktriteria

RA Geothermal water impact area

1) Highmedium social acceptability
2
of the geothermal energy

2) Low social acceptabilipbf the
geothermal energy

3) Previous criteria is not fulfilled 0

1) There are existing geothermal
water resources and their impact
areasby locating existing wells,

heat centers. Etc. (Wells may be 4
potential areas to be connnected b

the potential PED area)

2) There are some geothermal 2

water resources

3) Previous criteria is not fulfilled 0

1) Legal framework allows the
implementation of geothermal (no

restrictions to the use of ground S
water)
2) Legal framework allows the
implementation of geothermal but 2
restrictions exist
3) Legal framewark does not allow 0

the implementation of geothermal

Table73: Geothermal water impact areariteria

RA Potential surface water resources for energy generation

1) Public Investment provides
feasible installation

3

1) There are Current sea, lakes,
streams, creeks in the city with higl 3
energy generation potential.

1) Legal framework allows the us:

of water resources foenergy
generation.

3
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1) Legal framework allows the us:
of water resources for energy
generation but some restriions
exist.

2) There are Current sea, lakes,
1  streams, creeks in the city with 2
energy generation potential.

2) Large Private Investments is
feasible.

3) Small private / Individual

0 3) Previous criteria is not fulfilled 0 3) Previous criteria is not fulfiled 0
Invesmtents

Table74: Potential surface water resourcef®r energy generation criteria

RA Potentialwater resources utilized as heat source for heating / cooling purpose

1) Thee is drilling and heat 1) There are seas, rivers etc. with -
. : . 1) Legal Framework allows buildir
exchanger available at affordable 3 high potential by constant 8
. heat exhanger rooms on the coas
price temperature.

2) Drilling and heat echanger 2) There are zones with medium

technologycan be found potential. 2 3) Previous criteria is not fulfiled 0

3) Previous criteria is not fulfilled 0 3) Previous criteria is not fulfilled 0

Table75: Potential water resources utilized asdat source for heating / cooling purposesiteria

RA Water surfaces with evaporative potential.

1) Only for warm climate cities: There are zones with high percentage of water surface and next to a water surface (th 9
the cooling demand will be lower)

2) Only for warm climate cities: There are zones with medium percentage of water sunfhoext to a water surface
(therefore the cooling demand will be lower)

3) Previous criteria is not fulfilled 0

Table76: Water surfaces with evaporative potentiatriteria

Potential energy generation areas by biomass

1) There is biomass

1) There are biomass
resources available

1) Social acceptability of available within the city 1) Pruning residues are
! . L 1 ) 2 next to places (such us 2
biomass is mediurhigh and infrastructure to used as fuel . )
collect it exiss |ndustry) LD energy
production potential
1) Social acceptability of 2 T:‘ebrle 'slb'omasﬁ 2) e esfjf”’}c“‘?” . 1) There are biomass
o,y 0 available close to the 3 (separated plastics) is 1 resources available bu L
city used as fuel to places (such us

MAKINGCITYG.A. n°824418




D4.3- Analysis of FWC candidate areas to become a

3) Previous criteria is
not fulfilled

industry) with energy
production potential
are not very close

3) Previous criteria is
not fulfilled

3) There is no separatior

L ) 0
for incineration

0

Table77: Potential energy generation areas by biomassteria

RAWaste heat Potential

1)There is waste heat energy recovery potential (i.e from
cement manufacture, steelworking, supearket, data

OSyGSNEXO SEAalG FyR GKSNB 7'
and/or existing DH.

2)There is waste heat energy recovery potential (i.e from
cement manufacture, steelworking, supermarkeéata 5
OSYyGiSNEXO SEAal YR GKSNB 7
DH

3) Previous criteria is not fulfilled 0

1) There are zones next to this kind of industries 2

2) There are zones close to this kind of industries 1

3) Previous criteria is not fulfilled 0

Table78: Waste head Potential criteria

UM. New Development Areas

1) New development areas exist and it is mentioned in a
strategic plan, decisions through energy efficiency, energy 6
production or low energy consumption.

2) New development areas exist and although it is not
mentioned in a strategic plan, decisions through energy

efficiency, energy production or low energy consumption, 4
could be pontential areas for PED implementation.
3) Previous criteria is not fulfilled 0

1) There is a legal framework that promotes PED
implementation (i.e: energy efficiency 3
requirements)

2) There is a legal framerk that allows the
implementation of PED in this kind of areas

3) PED implementation is not allowed in new
development zones

Table79: New development areas criteria

UM. RetrofittingAreas

MAKINGCITYG.A. n°824418



1) Selected areas for retrofittin
exist and funding mechanism are
already approved (i.e ISUDS:
integrated sustainable urban
development strategies)

2) Selected areas for retrofitting
exist and some fundings are
expected

3) Previous criteria is not fulfilled

D4.3- Analysis of FWC candidate areas to become a

1) Legal framework is suitable
forNearly zero energy building 1
retrofiting projects

1) Itis an ISUDS (integrated
sustainable urban devepment 3
strategies) area

2) Previous criteria is not fulfilled 0 2) Itis next to an ISUDS area 2

3) Previous criteria is not fulfiled 0

Table80: Retrofitting Areascriteria

UM. Infill Areas

1) There are infill areas and are
mentioned in strategic plan,
incentives or any regulations
through energy effiency for new
building stock, for PED
implementation

2) There are infill areas not
mentioned in strategic plan,
incentives or any regulations
through energy effiency for new
building stock, but PED
implementation is allowed

3) Previous criteria is not fulfilled

1) Legal framework is suitable

forthe implementation of PED in 2 1) Itis an infill area 2
infill areas
2) Previous criteria is not fulfilled 0 2) Itis nexto an infill area 1

3) Previous criteria is not fulfiled 0

Table81: Infill Areascriteria

formation / Reuse Areas

1) Selected areas for
transformation/Reuse exist and
funding mechanism are already
approved

2) Selected areas for transformatior
/Reuse exist and some fundings are
expected

3) Previous criteria is not fulfilled

4

0

1) ESHENEY) G UEE [CEEEE T 1) It is an transformation/Reuse

promotes the implementation of 2 2
: h area

PED in transformation/reuse areas

1) Strategy of urban regenration .

allows the implementation of PED 1 A LBFTDE 1

. : transformation/reuse area
in transformation/reuse areas

3) Previous criteria is not fulfilled 0 3) Previous criteria is not fulfilled 0

Table82: Transformation / Reuse Areaxiteria
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1) Zones with expected investment
plans and incentives for private 8
building stock

2) Zones with expected private
investment plans and incentives for 2
private building stock

3) Previous criteria is not fulfilled 0

1) Legal mechanism promoting

1) Citizens have a high acceptabilit energy efficiency retroffiting

of new developments e and/or renewabls 9
implementation exist
2) Legal mechanism allowing
2) Citizens have a medium energy efficiency retroffiting 2

and/or renewables
implementation exist

acceptability of new developments

3) Previous criteria is not fulfilled 0 3) Previous criteria is not fulfiled 0

Table83: Residential & Mixed Use Areasiteria

LU.Commercial Areas

1) Zones with expected private and/or public investment pla 7

and incentives for commercial areas

2) Zones with expected public investment plans and incentiy

for commercial areas

3) Previous criteria is not fulfilled

1) Legl mechanism promoting energy efficiency
retroffiting and/or renewables implementation

2) Legal mechanism allowing energy efficiency

2 retroffiting and/or renewables imgimentation

0

Table84: New development areas criteria

LU.Active Green / Open Parking Lot. Considering it as available urban areas

1) Zones with expected
private and/or public
investment plans and
incentives for active
green/open parking lot or
long term storage

feasible

2) Zones with expected
private and/or public
investment plans or 2
incentives for active
green/open parking lot

1) Long term energy
storage (pits,
batteries,etc.) is

2) Long term energy
storage is not aviable

1) Legal exigencies
exist promoting the
energy eficiency
and/or renewables
implementation in
active green/open
partking Lot. Included
in urban planning

1) Active Green (forest,
intense vegetation) has

2 high positive impacton 1
cooling loads in warm
cities

2) Legal exigencies
does not exist, but the
energy efficiency
0 and/or renewables 2

implementation in

active green/open
partking Lot is
promoted. Not

2) No forest or intense
vegetation in city

o
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3) Previous criteria is 1o
fulfilled

D4.3- Analysis of FWC candidate areas to become a H!llm

0

Included in urban
planning

3) Previous criteria is

not fulfilled v

Table85: Active Green / Open Parking Lotiteria

LU.Public Administration Areas

1) Zones with expected public investment plans and incenti\
for public administration areas. Budget expected to these kil 6

of investment

2) Zones with expected public investment plans or incentive
for public administration areas. Budget still not expectedto 4

these kind of investment

3) Previous criteria is not fulfilled

0

1) Legal exigencies exist promotithg energy

efficiency and/or renewables implementation ©
2) Legal exigencies allow the energy efficiency 2
and/or renewables implementation

3) Previous criteria is not fulfilled 0

Table86: Public administration areas criteria

LU.Social / Cultural/Educational/Sport Areas

1) Zones with expected public investment plans and incenti\
for public administration areas. Budget expectedtiese kind

of investment

2) Zones with expected public investment plans or incentive

6

for *Social / Cultural/Educational/Sport Areas. Budget still nc 4
expectedto these kind of investment

3) Previous criteria is not fulfilled

Table87: Social / Cultural/Educatinal/Sport Areascriteria

0

1) Legal exigencies exist promoting the energy 3
efficiency and/or renewables implementation

2) Legal exigencies allow the energy efficiency 2
and/or renewables implementation

3) Previous criteria is not fulfilled 0

TPIHeat Grid

1) The gd is amortized
and the share of
renewables is high

1) The heat grid
contains storage and
2 integrates different
types of renewable
technologies

3

1) Legal mechanisms
exist for the promotion
of the implantation of
renewables and the
substitution of boilersor
other outdated
tehchonolgy

1) There is space

available for the

installation of the
technologies
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D4.3- Analysis of FWC candidate areas to become a

1) Legal mechanisms

1) The heat grid exist allowing the
2) The grid is amortized contains storage or implantation of 2) Previous criteria is
but the share of 1 integrates different 2 renewables and the 2

renewables is low

3) Previous criteria is not

fulfilled Y

1) There are approved investments

types of renewable
technologies

3) Previous criteria is
not fulfilled

substitution of boilers or et il

other outdated
tehchonolgy

3) Previous criteria is no
fulfilled

Table88: Heat Gridcriteria

0

1) The network is strongly preparec
for the introduction of distributed
generation equipment (The
protection measures are prepared

1) there are legal mechanism
promoting the connection and
ingection to the grid (for example

% [

Makin
City

to imorove the power infrastructure 3 for a b-directional flow of energy, 8 in Spain the procedure for
P p there are measures for the networks behind 10kW is very

prevention of voltage spikes, convenient and only requires
filtering of harmonics in the notification)
network, etc.)

2) There are expected investments 2) There are some parts of the ?) Leggl mecha'nlsms' ellerine

. . 2 2 connection and inyection to the 2
to improve the power infrastructure network prepared grid

3) Previous criteria is not fulfilled 0

3) Previous criteria is not fulfilled 0

Table89: Power Infrastructurecriteria

TPIHeat Network

3) Previous criteria is not fulfiled 0

1) There is high
investment
approved for the
infrastructure and
business models
promote the
implementation

2) There is
investment
expected for the

1) Citizens are
open to share

1) Zones with high

solar potential 1) Urban planning

exist: radiation 2 promotes this kind
higher than 1.500 of infrastructure
kWh/m2year

2) Zones with

AEEIT Sk 2) Urban planning

2) Previous criteria

infrastructure and 2 is not fulfilled

business models
promote the
implementation

potential exist:
radiation between
1.0001.500
kWh/m2year

1

allows this kind of
infrastructure

1) Heat density is
high (related to
climate and
building density
or population
density)- in
relation to the
climate

2) Heat density is
medium (related
to climate and
building density
or population
density)- in
relation to the
climate

MAKINGCITYG.A. n°824418



D4.3- Analysis of FWC candidate areas to become a

3) There are no
solarenergy zones
fulfilling previous

3) Previous criteria

is not fulfilled g

criteria

h o 3) Previous
3) Previous criteria M
; ) 0 criteria is not 0
is not fulfilled )
fulfilled

Table90: Heat Networkcriteria

TPIMobility Infrastucture

1) Charging stations or H2 refuelling stations owned by the
community or the public administrations

2) Charging stations or H2 refuelling stations owned by the
private sector

3) There are no charging stations

6

4

0

1) Legal Infrastructure permits trading in public

charging stabns &
2) Legal Infrastructure permits trading in private 2
charging stations

3) No legal infrastructure permits trading 0

Table91: Mobility Infrastucture criteria

VI.Smart Grid Applications

1) The mim grid exists
and is amortized and the

1) Existency of a micro
grid and/or a virtual

share of renewables is 2 power plant facilitates .
high PED implementation
2) The micro grid is
amortized but the share 2) Itis expected to be
of renewables is low or created a micro gd
) S 1 . 2
the micro grid is not and/or a virtual power
amortized but the share plant
of renewables is high
3) The electric
infrastructure is not
3) The micro grid does no 0 ready for the

exist implementaton of
micro grids (low

quality).

1) Regulatory

framework is suitable

for micro grid

applications 1
implementation (Shared
selfconsumption is
Ftt26SRZ b9

1) The micro grid is in

the area C

2) Regulatory

framework is not

suitable for micro grid 0
applications
implementation

2) Proximity to existing

micro grid L

Table92: Smart Grid Applicationsriteria

SDPopulation Density identified in Spatial Data
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D4.3- Analysis of FWC candidate areas to become a

1) High density zones (they promote the economic activity) 3

2) medium density zones 2

3) low density zones 0

1) Solvent income level 6

2) Not solvent income level but expected
investments (for urban poor and disadvantegous 4
communities)

3) Previous criteria is not fulfilled 0

Table93: Population Densitycriteria

SD Population Projections for new development zones.

1) High density zones (they promote
the economic activity)

2) Not solvent income level but
expected investments (for urban

8 1) Solvent income level

1) The municipality has the
4 capacity to make changes in nenw 2
development zones.

2) national governments have the

2) medium density zones 2 poor and disadvantegous 2 capacity to make changes in new 1
” development zones
communities)
3) low density zones 1 3) Previous criterigs not fulfilled 0 3) Previous criteria is not fulfiled 0

Table94: Population Projectiongriteria

SD Caodesigning and collectively organizing PEDs in areas where communities are e

1) High engagement communities
facilitate the effective

implementation of PED. gfh 4
cultural level of the population

promote the implementation

1) Incentives or subsidies highly
support energy communities

2) Incentives or subsidies support
energy communities

3) Previous criteria is not fulfilled 0

1) Regulation exist for the energy
Communities / cooperatives / 2
housing associations

2) Low engagement communities
2 facilitate the efective
implementation of PED.

3) Previous criteria is not fulfilled 0

Table95: organizational areasriteria

SDSelfsufficient districts / neighbourhoods or Ecovillages (witloee circular economy
perspective)
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D4.3- Analysis of FWC candidate areas to become a H!llm

Making
City
1) Zones next to PED could have
1) Share economy models support 2 Selfsufficient districts have a high 4 more opportunities to become a 3
trading- economically feasible potential to become PED PED- geographical or functional

boundaries / enery trading

2) Zones connected to PED coull
. L ) have more opportunities to
2) Previous criteria is not fulfilled 0 becane a PEBvirtual boundaries 2

/energy trading

3) Previous criteria is not fulfiled 0

Table96: Selfsufficient districts / neighborhood<riteria

SD.Cultural Human Behavior

1)Population with higher possibility for private energy 5 1)raising energy efficiency and energy investmen a
investments campaigns

2) Population withmedium possiltiy for private energy 3 2) youngters and professionals keen on behaviou 3
investments change

3) Low incomelevel 1 3) Previous criteria is not fulfilled 0

Table97: Cultural Human Behavioutriteria

SDVulnerable Communitée/ disadvantageous/ urban poor

1) Incentives or subsidies highly support reducing energy 5 1) Municipalites support collaborative decision a
poverty making

2) Incentives or subsidies support reducing energy poverty 3 2) Previous criteria is not fulfilled 0
3) Previous criteria is not fulfilled 0

Table98: Vulnerable Communities / disadvaageous/ urban poorcriteria
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D4.3- Analysis of FWC candidate areas to become a

MCDA questionnaire of Bassano de Grappa

RA. Existing solar energy investment zones

2) Solar energy investment zones
owned by the private sector (with 1
their own business model) exists

2) Zonesvith medium solar
potential exist radiation between
1.0061.500 kWh/m2year

2) There are zones with high sole
2 potential with a size between 3
10.000 and 20.000m2

Table99: Existing solar energy investment zonesteria ¢ Bassao de Grappa

Potential solar energy investment zones

1) Potential solar
energy investment
zones owned by the 1) Highmedium

community, by a 2 social
private sector acceptability of
involved in the the solar energy

project or the public
administration exist

1) Zones with high
solar potential
exist: radiation
higher than 1.500

1) Regulatory
framework is

suitable for solar 1) There &e

zones with high

energy . 1 solar potential 3
implementation higher than
(Selfconsumption 2% 000m2

is allowed, NET ’

ol yosSsx

Table100: Potertial solar energy investment zones criteriaBassano de Grappa

RA. Existingind energy investment zones “

2) Zones with a medium wind
energy potential exist:
generation potential between
150-200W/m2year

2) There are zones with high winc
2 potential with a size between 3
10.000 and 20.000m2

3) There are no wihenergy
investment zones

Tablel101 Existngwind energy investment zonestriteria ¢ Bassano de Grappa

RA.Potentialwind energy investment zones
2) Zoneswith a

medium wind energy 3) There are zones

3) There are no wind 1) Highmedium social

energy investment 0  acceptability of the wind 1 potent|a1_l exist . Uil mgdlur_n e
Jones ener generation potential potential highers
24 between 150 than 10.000m2
200W/m2year

Table102 Potentialwind energy investment zones criterig Bassano @ Grappa

RA Extensive ground coupling potential

Tablel03 Extensive ground coupling potential criter@Bassano de Grappa

MAKINGCITYG.A. n°824418
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D4.3- Analysis of FWC candidate areas to become a

RA Geothermal water impact area

Table104: Geothermal water impact areariteria ¢ Bassano de Grappa

RA Potential surface water resources for energy generation n

. . 1) There are Current sekakes, 1) Legal framework allows the usi
1) Public Investment provides . N
S . 8 streams, creeks in the city with higt 3 of water resources for energy 3
feasible installation - ? A
energy generation potential. generation.

Tablel105: Potential surface water resourcef®r energy generation criteriag Bassano de Grappa

RA Potential water resources utilized as heat source for heating / cooli
purposes

Tablel06: Potential water resources utilized as heat source for heating / cooling purpaséeria
¢ Bassano de Grappa

RA Water surfaces with evaporative potential.

Table107: Water surfaces with evaporative potentiairiteria ¢ Bassano de Grappa

Potential energy generation areas by biomass n

1) There is biomass 1) There are biomass

1) Social acceptability of available within the city 2) NG M fractl_on . EETIES QUEIER
’ . o ) 4 (separated plastics) is 1 next to places (such us 2
biomass is mediurhigh and infrastructure to . .
used as fuel industry) with energy

calEeae production potential

Table108 Potential energy generation areas by biomassteria ¢ Bassano de Grappa

RAWaste heat Potential “

3) Previous critéa is not fulfilled 0 3) Previous criteria is not fulfilled 0

Table109 Waste heat Potentiatriteria ¢ Bassano de Grappa

UM. New Development Areas “

- MAKINGCITYG.A. n°824418




D4.3- Analysis of FWC candidate areas to become a H:"E

Making
City
1) New development areas exist and it is mentioned in a 1) There is a legal framework that promotes PED
strategic plan, decisions through energy efficiency, energy 6 implementation (i.e: energy efficiency 3
production or low energy consumption. requirements)

Table110: New development aras criteria¢ Bassano de Grappa

UM. Retrofitting Areas n

1) Selected areas for retrofitting

exist and funding mechanism are 1) Legal framework suitable
already approved (i.e ISUDS: 5  forNearly zero energy building 1 3) Previous criteria is not fulfiled 0
integrated sustainable urban retrofiting projects

development strategies)

Tablel11 Retrofitting Areascriteria ¢ Bassano de Grappa

UM. Infill Areas -

Tablel12Infill Areascriteria ¢ Bassano de Grappa

UM. Transformation / Reuse Areas “
1) Selected areas for
transformation/Reuse exist and

funding mechanism are already
approved

1) Strategy of urban regeneration
5 promotes theimplementation of 2
PED in transformation/reuse areas

1) Itis an transformation/Reuse
area

2

Table113 Transformation / Reuse Areaxiteria ¢ Bassano de Grappa

LU.Residential & Mixed Use Areas “

1) Legal mechanism promoting
energy efficiency retroffiting

of new developments and/or renewables
implementation exist

1) Zores with expected investment
plans and incentives for private 8
building stock

1) Citizens have a high acceptabilit 3

Tablel14: Residential & Mixed Use Areagiteria ¢ Bassano de Grappa

LU.Commercial Areas

1) Legal mechanism promoting energy efficiency
for commercial areas retroffiting and/or renewables implementation

2) Zones with expected public investment plans and incentiy

5 2

Table115 New development areas criterig Bassano de Grappa

MAKINGCITYG.A. n°824418




D4.3- Analysis of FWC candidate areas to become a

% [

Making
Clty

LU.Active Green / Open Parking Lot. Considering it as available urban a

1) Zaes with expected
private and/or public
investment plans and
incentives for active
green/open parking lot
or long term storage

1) Long term energy
storage (pits,
batteries,etc.) is
feasible

2) Legal exigenes
does not exist, but
the energy efficiency
and/or renewables
implementation in
active green/open
partking Lot is
promoted. Not
Included in urban
planning

2) No forest or
intense vegetation 0

in city

Tablel16: Active Green / Open Parking Lotiteria ¢ Bassano de Grappa

LU.Public Administration Areas

1) Zones with expected public investment plans and incenti
for public administration areas. Budget expected to these kil 6

of investment

1) Legal exigencies exist promoting the energy
efficiency and/orenewables implementation

Tablel117: Public administration areas criterig Bassano de Grappa

LU.Social / Cultural/Educational/Sport Areas “

1) Zones with expected public investment plans and incenti
for public administration areas. Budget expected to these kir 6

of investment

1) Legal exigencies exist promoting the energy
efficiency and/or renewables implementation

Table118 Social / Cultural/Educational/Sport Areasriteria ¢ Bassano de Grappa

TPIHeat Grid

1) Legal
mechanisms est
for the promotion

of the implantation
of renewables and 3 . - 1

1) The grid is amortized
and the share of
renewables is high

2) The grid is amortized
but the share of
renewables is low

2

1

1) The heat grid
contains storage and
integrates different
types of renewable
technologies

1) The heat grid
contains storage or
integrates different
types of renewable
technologies

3

1) There is space
available for the
installation of the

the substitution of .
technologies

boilers or other
outdated
tehchonolgy

1) Legal

mechanisms exist
allowing the
implantation of
renewables and the 2
substitution of

boilers or other
outdated

tehchonolgy

2) Previous criteria is

not fulfilled 0
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D4.3- Analysis of FWC candidate areas to become a H!"E

3) Previous criteria is nof 0 3) Previous criteria is 0 3) Previous criteria

fulfilled not fulfilled is not fulfilled 0

Tablel19 Heat Gridcriteria ¢ Bassano de Grappa

TPI1Power Infrastructure -

Tablel120: Power Infrastructurecriteria ¢ Bassano de Grappa

TPIHeat Network -

Tablel21 Heat Network criteriac Bassano de Grappa

TPIMobility Infrastuture n

1) Charging stations or H2 refuelling stations owned by the 6 1) Legal Infrastructure permits trading in public
community or the public administrations charging stations

3

Table122 Mobility Infrastucture criteria ¢ Bassano de Grappa

VI.Smart Grid Applications -
1) Regulatory
framework is suitable
for micro grid
applications 1
implementation (Shared

selfconsumption is
Ftt26SRZ b9

2) It is expected to be
3) The micro grid does no 0 created a micro grid
exist and/or a virtual power
plant

2) Proximity to existing

micro grid L

Table123 Smart Grid Applicationsriteria ¢ Bassano de Grappa

SD Population Density identified in SpatiatdDa “

1) High density zones (they promote the economic activity) 3 1) Solvent income level

2) Not solvent income level but expected

2) medium density zones 2 investments (for urban poor and disadvantegous 4
communities)
3) low densityzones 0 3) Previous criteria is not fulfilled 0

Tablel124: Population Densitycriteria ¢ Bassano de Grappa
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D4.3- Analysis of FWC candidate areas to become a

SDPopulation Projections for new development zones. n

1) The municipality has the
8 1) Solvent income level 4 capacity to make changes in nenw 2
development zones.

1) High density zones (they promote
the ecanomic activity)

Table125: Population Projectiongriteria ¢ Bassano de Grappa

SD Codesigning and collectively organ@iPEDs in areas where

communities are effective

Table126: organizational areasriteria ¢ Bassano de Grappa

SD Selfsufficient districts heighbarrhoodsor Ecovillages (with a more
circular economy grspective)

1) Share economy models support
trading- economically feasible

2 3) Previous criteria is not fulfilled 0 3) Previous criteria is not fulfiled 0

Table127: Selfsufficient districts / neghbourhoodsg Bassano de Grappa

SD Cultural Human Behavior

Table129 Vulnerable Communities / disadvantageous/ urban pooriteria ¢ Bassano de Grappa
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D4.3- Analysis of FWC candidate areas to become a

MCDA questionnaire of Kadikdy

RA. Existing solar energy investment zones n

Table130: Exsting solar energy investment zones criterigKadikdy

Potential solar energy investment zones “

3) There a&
1) Regulatory zones with
1) Potential solar 2) Zones with framework is medium solar
energy investment 1) Highmedium medium solar suitable for solar potential owned
zones owned by the 2 social 1 potential exist: 1 energy 1 by the 1
community or the acceptability of radiation between implementation community or the
public the solar energy 1.0001.500 (Selfconsumption public
administration exist kWh/m2year is allowed, NET administration
balance) highers than
10.000m2

Table131 Potential solar energy investment zones criteiggadikdy

RA. Existing wind energy investment zones n

Table132 Existing wind energy investment zones crited&adikdy

RA. Potential wind energy investment zones n

Table133 Potential wind energynvestment zones criteria Kadikdy

RA. Extensive ground coupling potential n

1) There are zones

1) There is drilling and 1) There are zones with .
! 1) Legal Framework available to make
geothermal technology high geothermal - -
. - . 2 allows drilling 2 drilling boreholes. 3
available at affordable potential due tohigh . ;
. boreholes. Public zones available
price ground temperature.

for this purpose

Table134: Extensive ground coupling potential criteriakadikdy

RA. Geothermal water impact area n
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D4.3- Analysis of FWC candidate areas to become a H!llm

Table135: Geothermal water impact area criterig Kadikdy

RA. Potential surface water resources for energy generation n

Table136: Potential surface water resources for energy generation critegifadikdy

RA. Potential water resources utilized as heat source for heating / coo
purposes

Table137: Potentid water resources utilized as heat source for heating / cooling purposes criteria
¢ Kadikdy

RA. Water surfaces with evaporative potential. n

Table138 Water surfaces with evaporative potential criteriq Kadikdy

RA. Patntial energy generation areas by biomass n

Table139 Potential energy generation areas by biomass critegiKadikdy

RA. Waste heat Potential n

Table140: Waste heat Potential criterig Kadikdy

UM. New Development Areas n

Table141 New development areas criterig Kadikdy

UM. Retrofitting Areas -

1) Legal framework is suitable for 1) Itis an ISUDS (integrated
3) Previous criteria is notffilled 0 Nearly zero energy building 1  sustainable urban development 3
retrofitting projects strategies) area

Table142 Retrofitting Areas criteriag Kadikdy

- MAKINGCITYG.A. n°824418



D4.3- Analysis of FWC candidate areas to become a H!"E

UM. Infill Areas “

Table143: Infill Areas criteria¢ Kadikéy

UM. Transformation / Reuse Areas n

1) Selected areas for
transformation/Reuse exist and

funding mechanism are already
approved

1) Strategy of urban regeneration
5 promotes the implementation of 2
PED in transformation/reuse areas

1) It is a transformation/Reuse
area

2

Tablel44: Transformation / Reuse Areas criter@Kadikdy

LU. Residential & Mixddse Areas n
2) Legal mechanism allowing
1) Citizens have a high acceptabilit 5  energy efficiency retrofitting

of new developments and/or renewables
implementation exist

Table145: Residential & Mixed Use Areas criterigKadikdy

3) Previous criteria is not fulfilled 0 2

LU. Commercial Areas

2) Legal mechanism allowing energy efficiency

retrofitting and/or renewables implementation L

3) Previous criteria is not fulfilled 0

Table146. New development areas criterig Kadikdy

LU. Active Green / Open Parking Lot. Considering it as available urban -

1) Legal exigencies
exist promoting the
energy efficiency
and/or renewables
implementation in
active greendpen
partking Lot. Included
in urban planning

1) Zones with expected
private and/or public
investment plans and 3
incentives for active
green/open parking lot

1) Long term energy
storage (pits,
batteries,etc.) is
feasible

2) No forest or
0 intense vegetation 0

in city

Table147: Active Green / Open Parking Lot criteridgKadikdy

LU. Public Administration Areas “

MAKINGCITYG.A. n°824418




D4.3- Analysis of FWC candidate areas to become a

1) Zones with expected public investment plans and incenti\
for public administration areas. Budget expected to these kir 6
of investment

1) Legal exigencies exist promoting the energy
efficiency and/or renewables implementation

Table148 Public administration areas criteriq Kadiky

LU. Saal / Cultural/Educational/Sport Areas

1) Zones with expected public investment plans and incenti\
for public administration areas. Budget expected to these kil 6
of investment

1) Legal exigencies exist promoting the energy

efficiencyand/or renewables implementation ©

Table149: Social / Cultural/Educational/Sport Areas criteri@Kadikdy

Table150: Heat Grid criteriag Kadikdy

TPI. Power Infrastructure n

Table151 Power Infrastructure criteriag Kadikdy

TPI. Heat Network

Table152 Heat Network criteriag Kadkdy

TPI. Mobility Infrastructure “

1) Charging stations owned by the community or the public
administrations

6 3) No legal infrastructure permits trading

Table153 Mobility Infrastucture criteriag Kadikdy

V1 Smart Grid Applications n

Table154: Smart Grid Applications criteriq Kadikéy

SD. Population Density identified in Spatial Data n

MAKINGCITYG.A. n°824418




D4.3- Analysis of FWC candidate areas to become a

2) medium density zones 2 1) Solvent incomével 6

Table155: Population Density criteria Kadikdy

SD. Population Projections for new development zones.

1) High density zones (they promote

; - 3 1) Solvent income level 4 3) Previous criteria is not fulfilled 0
the economic activity)

Table156. Population Projections criterig Kadikdy

SD. Calesigning and collectively organizing PEDs in areas where

communities are effective

Tablel57: Organizational areas criterig Kadikdy

SD. Sel$ufficient districts / neighbourhoods or Ecovillages (with a mo
circular economy perspective)

Table158: Seltsufficient districts / neighlourhoods¢ Kadikdy

SD. Cultural Human Behavior “
2) youngsters and professionals keen on behavioural
change

2) Medium income level 3

Table159: Cultural Human Behaviour criteriaKadikdy

SD. Vulnerable Comnitias / disadvantageous/ urban poor

Tablel60: Vulnerable Communities / disadvantageous/ urban poor criteq&adikdy
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D4.3- Analysis of FWC candidate areas to become a

MCDA guestionnaire of Ledn

RA. Existing solar energy investment zones n

2) Surrounding the
city there are
private zones with

2) There are zones
with high solar

1) Solar energy

1) Zones with high solar
investment zones owned

potential exist:

by the community or the 2 radiation hiaher than potential with a size 3 otential to
public administration 9 between 10.000 and P

- 1.500 kWh/m2year become solar
exist 20.000m2 parks

Tablel1l61 Existing solar energy investment zones critecideén

RA. Potential solar energy investment zones

1) Regulatory

1) Potential solar - framework is
energy investment 1) Highmedium ) efies W'Fh Ll suitable for solar b Therg are.
. solar potential zones with high
zones owned by the social i energy .
. 2 - 1 exist: radiation 2 . . solar potential 3

community or the acceptability of . implementation .

. higher than 1.500 ; higher than
public the solar energy (Selfconsumption

L . . kWh/m2year ) 20.000m2
administration exist is allowed, NET

balance)

Table162 Potentialsolar energy investment zones criteriaLedn

RA. Existing wind energy investment zones n

Table163: Existing wind energy investment zones criteqd.eon

RA. Potential wind energy investment zones n

Table164: Potential wind energy investment zones criteri@Ledn

RA. Extensive ground coupling potential n

1) There is drilling and 2) There are zones with 1) There are zones

geothermal technology medium geothermal l) Legal !:Tamework a\/.alllable to make

available at affordable potential. 1 allows drilling 2 dr||||r_lg boreholes_. 3
boreholes. Public zones available

price

for this purpose

Tablel65: Extensive ground coupling potential criteriaLeon
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D4.3- Analysis of FWC candidate areas to become a

RA. Geothermal water impact area

2) Legal framework allows the
0  3) Previous criteria is not fulfilled 0  implementation of geothermal but 2
restrictions exist

Table166. Geothermal water impact area criterig Le6n

RA. Potential surface water resources for energy generation

1) Legal framework allows the use
of water resources for energy
generation but some restrictions
exist.

3) Small private / Individual

0  3) Previous criteria is not fulfilled 0
Investments

Tablel167: Potential surface water resources for energy generation critegibeén

RA. Potential water resources utilizedhaat source for heating / cooling

purposes

Tablel168: Potential water resources utilized as heat source for heating / cooling purposes criteria

¢ Lebn

RA. Water surfaces with evaporative potential

1) Legal framework allows the use
of water resources for energy
generation but some restrictions
exist.

3) Small private / Individual

0  3) Previous criteria is not fulfilled 0
Investments

Table169 Watersurfaces with evaporative potential criterig Ledn

I

RA. Potential energy generation areas by biomass

resources available

1) Social acceptability of 2) There is biomass availabl 3 1) Pruning residues 2 but to places (such us

biomass is mediurhigh close to the city are used as fuel industry) with energy
production potential
are not very close

1) There are biomass

Tablel70: Potential energy generation areas by biomass critetiaeén

RA. Waste heat Potential
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D4.3- Analysis of FWC candidate areas to become a

Tablel71: Waste heat Potential criterig Ledn

UM. New Development Areas “

2) New development areas exist and although it is not 2) There is a legal framework that allows the
mentioned in a strategic plan, dess through energy 4 implementation of PED in this kind of areas 2
efficiency, energy production or low energy consumption,

could be potential areas for PED implementation.

Table172 New development areas criterig Ledn

UM. Retrofitting Areas n

1) Selected areas for retrofitting 1) Legal framework is suitable 1) It is an ISUDS (integrated
exist and funding mechanismare 5 forNearly zero energy building 1 sustainable urban development 3
already approved retrofiting projeds strategies) area

Table173 Retrofitting Areas criteriag Leon

UM. Infill Areas -

2) There are infill areas not

mentioned in strategic pi, 1) Legal framework is suitable for
incentives or any regulations 4 the implementation of PED ininfil 2  2) Itis next to an infill area 1
through energy efficiency for new areas

building stock

Tablel74Infill Areas criteriac Le6n

UM. Transformation / Reuse Areas “

2) Selected areas for transformatior 1) Strategy of urban regeneration .
. . . . 2) Itis next to a
/Reuse exist and some fundings are 4 promotes the implementation of 1 . 1
- h transformation/reuse area
expected PED in transformation/reuse areas

Tablel75; Transformation / Reuse Areas criterialLedn

LU. Residential & Mixed Use Areas n

1) Legal mechanism promoting
2) Citizens have a medium energy efficiency retrofitting
o 2
acceptability of new developments and/or renewables
implementation exist

1) Zones with expected investment
plans and incentives for private 3
building stock

Tablel76: Residential & Mixed Use Areas criterid_edn
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D4.3- Analysis of FWC candidate areas to become a

LU. Commercial Areas n

1) Legal mechanism promoting energy 1) Citizens
3) Previous criteria is not fulfilled 0 efficiency retroffiting and/or renewables 2  recognition of 2
implementation green behaviour

Table177: New development areas criterig Ledn

LU. Active Green / Open Parking Lot. Considering it as available urban n

1) Legal exigencies

. 1) Active Green exist promoting the
z)ri\fg;e:nvé}m eﬁ%ﬁgted (forest, intense energy efficiency
P P vegetation) has high and/or renewables
investment plans or 2 0 S . L 4
incentives for ative positive impact on implementation in
reenfoen parking lot cooling loads in active green/open
9 penp 9 warm cities parkingLot. Included

in urban planning

Tablel178 Active Green / Open Parking Lot criterid_eon

LU. Public Administration Areas n

1) Zones with expected public investment plans and incenti\

for public administratin areas. Budget expected to these kin 6
of investment

1) Legal exigencies exist promoting the energy
efficiency and/or renewables implementation

Tablel79. Public administration areas criterig Ledn

LU. Social / Cultural/Ecational/Sport Areas n

1) Zones with expected public investment plans and incenti\
for public administration areas. Budget expected to these kil 6
of investment

1) Legal exigencies exist promoting the energy
efficiency and/or renewablesnplementation

Table180: Social / Cultural/Educational/Sport Areas criter@lLeon

|. Heat Grid n

Tablel181 Heat Grid criteria; Ledn

TPI. Power Infrastructer n
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D4.3- Analysis of FWC candidate areas to become a

1) there are legal 1) Thepower
1) There are approved . . .
: ; 2) There are some parts mechanism promoting infrastructure
investments to improve the 3 ) . .
. of the network prepared the connection and is of public
power infrastructure S . -
injection to the grid domain

Table182 Power Infrastructure criteria; Leén

|. Heat Network n
1) There is high

investment
approved for the

1) Technically is
feasible the

1) Citizens are implementation of

infrastructure and 3 1 2 0 0
8 open to share a heat network
business moels }
(and economically
promote the feasible)

implementation

Table183; Heat Network criteriac Ledn

TPI. Mobility Infrastruate “

1) Charging stations owned by the community or the public 6 1) Legal Infrastructure permits trading in public

administrations charging stations 2

Table184: Mobility Infrastucture criteriag Ledn

VI. Smart €&d Applications n

Table185: Smart Grid Applications criterig Ledn

SD. Population Density identified in Spatial Data -

2) Not solvent income level but expected

1) High density zones (they promote the economic agfivit 8 investments

Table186: Population Density criteria Leon

SD. Population Projections for new development zones. n

1) The municipality has the
2) medium density zones 2 1) Solvent incoméevel 4 capacity to make changes in new 2

development zones.

Table187: Population Projections criterig Ledn
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D4.3- Analysis of FWC candidate areas to become a

SD. Calesigning and collectively organizing PEDs in areas where
communities are effective

Table188: organizational areas criterig Ledn

SD. Sel$ufficient districts / neighbourhoods or Ecovillages (with a mo
circular economy perspective)

1) High engagement communities

facilitate the effective 1) Regulation exist for the energy
3) Previous criteriasinot fulfilled 0 implementation of PED. High 4 Communities / cooperatives / 2
cultural level of the population housing associations

promote the implementation

Tabke 189 Seltsufficient districts / neighbourhoods; Leon

SD. Cultural Human Behavior n
Hard to change energy -2

8 use bénaviour e.g.
Aging population

2) youngsters and professionals

2) MIEE MEae ] e keen on behavioural change

Table190. Cultural Human Behaviour criteriaLeén

1) Munidpalities support collaborative decision
making

2) Incentives or subsidies support reducing energy poverty 3

Table191 Vulnerable Communities / disadvantageous/ urban poor criteda.eon
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D4.3- Analysis of FWC candidate areas to become a

MCDA questionnaire of Lublin

RA. Existing solar energy investment zones -

1) Solar energy 2) Zones with medium 2) Surrounding the

1) There are zones city there are
investment zones owned solar potential exist: A : .
- . with high solar private zones with
by the community or the 2  radiation between 2 e 4 -
. . . potential higher than potential to
public administration 1.0001.500
. 20.00m2 become solar
exist kWh/m2year
parks.
1) The most -2

suitable zones for
implementing solar
energy are active
green or
agricultural areas

Table192 Existing solar enesginvestment zones criterig Lublin

RA. Potential solar energy investment zones -
1) Potential 2) Zones with 1) Regulatory 2) Surrounding the 1
_solar energy 1) High medium fra_mework is 4) There city therg are prlvz_ite
investment . solar suitable for zones with potential
medium . areno
zones owned - potential solar energy to become solar
social L : . zones that
by the 2 .1 exist: 1 implementation 1 ) 0 parks.
. acceptability L fulfil the
community or radiation (Self .
. of the solar L previous
the public ener between consumption is criteria
administration 9y 1.0001.500 allowed, NET
exist kWh/m2year balance)

1) The most suitable -2
zones for

implementing solar
energy are active

green or agricultural
areas

Table193 Potential solar energy investment zones criteigd_ublin

RA. Existing wind energy investment zones n

Table194: Existing wind energy investment zones criteqa.ublin

RA. Potetial wind energy investment zones n

Table195: Potential wind energy investment zones criter@Lublin

MAKINGCITYG.A. n°824418

% [

City



D4.3- Analysis of FWC candidate areas to become a H!"E

RA. Extensive ground coupling potential

1) Legal Framework
0 allows drilling
boreholes.

3) Prevous criteria is not 3) Previous criteria is
fulfilled not fulfilled

3) Previous criteria is
not fulfilled

Table196: Extensive ground coupling potential criteriaLublin

RA Geothermal water impact area n

Tablel97: Geothermal water impact area criterig Lublin

RA. Potential surface water resources for energy generation “

2) Legal framework allows the use
of water resources for energy
generation but some restrictions
exist.

2) There are Current sea, lakes,
0  streams, creeks in the city with 4
energy generation potential.

3) Small private / Indivigal
Investments

Tablel198: Potential surface water resources for energy generation critegiublin

RA. Potential water resources utilized as heat source for heating / cooli
purposes

Table199 Potential water resources utitied as heat source for heating / cooling purposes criteria
¢ Lublin

RA. Water surfaces with evaporative potential n

Table200: Water surfaces with evaporative potential criterigLublin

RA. Potential engy generation areas by biomass “

2) There are biomass
resources availabl
but to places (such us
biomass is mediurhigh close to the city are used as fuel industry) with energy

1) Social acceptability of 2) There is biomass availabl 1) Pruning residues

3 2

production potential
are not very close

Table201: Potential energy generation areas by biomass critegiublin
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RA. Waste heat Potential

1) Industries with bat energy recovery potential (i.e. cement
manufacture, steel working exist and there is relevant heat 7
demand in the city and/or existing DH

Table202 Waste heat Potential criterig Lublin

UM. New Development Areas “

2) New development areas exist and although it is not 2) There is a legal framewottiat allows the

mentioned in a strategic plan, decisions through energy 4 implementation of PED in this kind of areas 2
efficiency, energy production or low energy consumption,

could be potential areas for PED implementation.

Table203 New development areas criterig Lublin

UM. Retrofitting Areas n

2) Selected areas for retrofitting 1) Legal framework is suitable
exist and some fundings are 4  forNearly zero energy building 1  3) Previous criteria is not fulfilled 0
expected retrofitting projects

Table204: Retrofitting Areas criteriag Lublin

UM. Infill Areas n

2) There are infill areas not

mentioned in strategic plan, 1) Legal framework is suitable for
incentives or any regulations 4 the implementation of PED ininfil 2 3) Previous criteria is not fulfilled 0
through energy efficiency for new areas

building stock

Table205: Infill Areas criteriac Lublin

UM. Transformation / Reuse Areas “

2) Selected areas for transformatior 1) Strategy of urban regeneration
/Reuse exist and some fundings are 4 promotes he implementation of 2 3) Previous criteria is not fulfiled 0
expected PED in transformation/reuse areas

Table206: Transformation / Reuse Areas criteri@Lublin
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D4.3- Analysis of FWC candidate areas to become a

LU. Residential & Mixed Use Areas n
1) Legal mechanism promoting
2) Citizens have a medium energy efficiency retrofitting

acceptability of new developments z and/or renewables
implementation exist

Table207: Residential & Mixed Use Areas critergd_ublin

1) Zones wh expected investment
plans and incentives for private 3
building stock

3

LU. Commercial Areas n

1) Zones with expected private and/or 1) Legal mechanism promoting energy 1) Citizens
public investment plans and incentive: 7 efficiency retrofitting and/or renewables 2  recognition of 2
for commercial areas implementation green behaviour

Table208 New development areas criterig Lublin

LU. Active Green / Open Parking Lot. Considering it as available urban &

1) Zones with expected private 1) Active Green (forest, intens

and/or public investment plans 3 vegetation) has high positive 3) Previous criteria is 0
and incentives for active impact on cooling loads in not fulfilled
green/open parking lot warm cites

Table209: Active Green / Open Parking Lot criterid_ublin

LU. Public Administration Areas n

1) Zones with expected public investment plans and incenti\

for publicadministration areas. Budget expected to these kir 6
of investment

1) Legal exigencies exist promoting the energy
efficiency and/or renewables implementation

Table210: Public administration areas criterig Lublin

LU. Social Cultural/Educational/Sport Areas n

1) Zones with expected public investment plans and incenti\
for public administration areas. Budget expected to these kil 6
of investment

1) Legal exigencies exist promoting the energy
efficiency andér renewables implementation

Table211 Social / Cultural/Educational/Sport Areas criter@Lublin
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D4.3- Analysis of FWC candidate areas to become a

2) The grid is 1 1) The heat dgd contains 2 1) Legal mechanisms exist fc 1) There is space 1
amortized but the storage or integrates the promotion of the available for the
share of renewables different types of renewable implantation of renewables 3 installation of the
is low technologies and the substitution of technologies
boilers or other outdated
technology

Table212 Heat Grid criteriag Lublin

TPI. Power Infrastructure “

1) The network is 1) there are legal 1) The power
3) Previous criteria is not _strongly prepared for the mhechanlsm.promotlng m_frastructlgre
fulfilled 0 lqtroFiuctlon of _ 3 t e cqnnectlon ar}d is of pup ic
distributed generation injection to the grid domain
equipment

Table213 Power Infrastructure criteriag Lublin

|. Heat Network

2) Heat density is
1) Technically is medium (related
feasible the . to climate and

1) There is high
investment

approved for the
infrastructure and 3
business models

1) Urban planning
1 promotes this kind 2
of infrastructure

building density
or population

1) Citizens are implementation of
open to share aheat network

[N

(and economically density)- in
Promote the' feasible) relation to the
implementation .
climate

Table214: Heat Network criteriag Lublin

TPI. Mobility Infrastructure “

1) Charging stations owned by the community or the public 6 1) Legal Infrastructure permits trading in public

administrations charging stations S

Table215: Mobility Infrastucture criteriag Lublin

VI. Smart Grid Applications

1) The micro grid exists and is 2 1) Existence of a micro grid and/ol 4 1) Regulatory framework is suitable 1
amortized and the share of a virtual power plant facilitates for micro grid applications

renewables is high PED implementation implementation

Table216: Smart Grid Applications criterig Lublin

MAKINGCITYG.A. n°824418
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D4.3- Analysis of FWC candidate areas to become a H!llm

SD. Population Density identified in Spatial Data

1) Hgh density zones (they promote the economic activity) 3 1) Solvent income level

Table217: Population Density criteria Lublin

SD. Population Projections for new development zones. n

2) national governments have the
3 1) Solventincome level 4 capacity to make changes innew 1
development zones

1) High density zas (they promote
the economic activity)

Table218: Population Projections criterig Lublin

SD. Calesigning and calttively organizing PEDs in areas where
communities are effective

Table219 organizational areas criterig Lublin

SD. Selufficient districts / neighborhoods or Ecovillages (with a more cirg
econony perspective)

1) High engagement communities facilitate the effective implementat
3) Previous criteria is not fulfilled 0  of PED. High cultural level of the population promotes the 4
implementation

Table220: Selfsufficient districts / neighbourhoods; Lublin

SD. Cultural Human Behavior

2) Medium income level 3 1)raising energy efficiency and energy investment campaign 4

Table221: Cultural Human Behaviour adria ¢ Lublin

2) Incentives or subsidies support reducing energy poverty 3 2) Previous criteria is not fulfilled 0

Table222 Vulnerable Communities / diadvantageous/ urban poor criterig Lublin
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D4.3- Analysis of FWC candidate areas to become a

MCDA questionnaireof Tr e nn 2 n

RA. Existing solar energy investment zones

2) Surrounding the 1
city there are
private zones with

1) Solar energy
investment zones owned

2) There are zones

1) Zones with high solar with high solar

potential exist:

by the community or the 2 radiation higher than potential with a size 8 otential to
public administration 9 between 10.000 and P

- 1.500 kWiim2year become solar
exist 20.000m2 parks

Table223 Existing solar energy investmenoaes citeria¢¢ NSy 6 Ny

RA. Potential solar energy investment zones

1) Regulatory

1) Potential solar 2) Zones with framework is 1) There are
energy investment 1) Highmedium medium solar suitable for solar zones with hiah
zones owned by the social potential exist: energy g
. . 1 o 1 . . solar potential 3
community or the acceptability of radiation between implementation .
. . higher than
public the sola energy 1.0001.500 (Selfconsumption 20.000m2
administration exist kWh/m2year is allowed, NET ’
balance)

Table224 Potential solar energy investment zones criteligt NSy 6 Ny

RA. Existing wind energy investment zones n

Table225: Existing wind energy investment zones criteg@ NSy 6 Ny

RA. Potential wind energy investment zones n

Table226: Potential wind energy investment zones criter@t NSy 6 Ny

RA. Extensive ground coupling potential n

2) Drilling and geothermal technolog 1 2) There are zones with medium 1) Legal Framework allows
can be find. geothermal potential. drilling boreholes.

Table227: Extensive ground coupling potential critera¢ NBy 6 Ny
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D4.3- Analysis of FWC candidate areas to become a H!"E

RA. Geothermal water impact area
1

1) Highmedium social acceptability of the gis@rmal 2) Legal framework allows the implementation of geotherma

energy but restrictions exist 2

Table228 Geothermal water impact area criterig¢ NSy 6 Ny

RA. Potential surface water resources for energy generation n

1) Legal framework allows the use
of water resources for energy
generation butsome restrictions
exist.

1) There are Current sea, lakes,
2  streams, creeks in the city with higl 5
energy generation potential.

1) Public Investment provides
feasible installation

Table229 Potential surface wateresources for energy generation criteria¢ NSy 6 Ny

RA. Potential water resources utilized as heat source for heating / cooli

purposes
i dah . 1) There are seas, rivers etcthwi 1) Legal Framework allows buildin¢ 2
2) Drilling and heatehanger 1 high potential by constant 2 heat exhanger rooms on the coast
technology can be found temperature.

Table230. Potential water resources utilized as heat source for heating / cooling purposes criteria
CENBYSNY

RA Water surfaces with evaporative potential n

Table231: Water surfaces with evaporative potential criteria¢ NSy 6 Ny

RA. Potential energy generation areas by biomass n

3) There is no
3 separation for
incineration

1) Social acceptability of 2) There is biomass availab
biomass is mediurhigh close to the city

3) Previous criteria is

not fulfilled Y

Table232 Potential energy generatio areas by biomass criteria¢ NEy 6 Ny

RA. Waste heat Potential n

Table233 Waste heat Potential criterig ¢ NSy 6 Ny
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D4.3- Analysis of FWC candidate areas to become a H!"E

UM. New Development Areas n

1) New development areas exist and it is mengidnn a 1) There is a legal framework that promotes PED
strategic plan, decisions through energy efficiency, energy 6 implementation (i.eenergy efficiency 3
production or low energy consumption. requirements)

Table234 New devebpment areas criterigc¢ NSy 6 Ny

UM. Retrofitting Areas n

1) Legal framework is suitable
forNearly zero energy building 1
retrofitting projects

Table235: Retrofitting Areas criteriag ¢ NSy 6 Ny

1) Selected areas for retrofitting exist ani
funding mechanism are already approve

2) Previous criteria is not
fulfilled

UM. Infill Areas

1) There are infill areas and are mentioned in strategic plan
incentives or any regulations through egg effciency for 5
new building stock, for PED implementation

1) Legal framework is suitable for the
implementation of PED in infill areas

Table236: Infill Areas criteriac¢ NSy 6 Ny

UM. Transformation / Reuse Areas
1

2) Selected areas for transformation /Reuse exist ar a 1) Strategy of urban regeneration allows the
some fundings are expected implementation of PED in transformation/reuse areas

Table237: Transformation / Reuse Aws criteriac ¢ NSy 6 Ny

LU. Residential & Mixed Use Areas n
1) Legal mechanism promoting
1) Citizens have a high acceptabilit 3  energy efficiency retrofitting

of new developments and/or renewables
implementation exist

Table238: Residential & Mixed Use Areas criterigt NSy 6 Ny

1) Zones with expected investment
plans and incentives for private 3
building stock
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D4.3- Analysis of FWC candidate areas to become a

LU. Commercial Areas n

1) Zones with expected private and/or public investment 1) Legal mechanism promoting energy efficiency
plans and incentives for commercial areas retrofitting and/or renewables implementation

Table239 Commerciakareas criteriag ¢ NBy 6 Ny

LU. Active Green / Open Parking Lot. Ceriaiglit as available urban areas

2) Legal exigencies does not exist

. . 1) Active Green (forest, intense but the energy efficiency and/or
2) Zones with expected private and/or 2 . . - : o
o . . vegetation) has high positive renewables implementation in
public investment plans or incentives . . . 2 - - .
for active greenfopen parking lot impact on coling loads in warm active green/open parking Lot is
cities promoted. Not Included in urban
planning

Table240: Active Green / @en Parking Lot criterig ¢ NBy 6 Ny

LU. Public Administration Areas “
1) Zones with expected public investment plans and incenti

for public administration areas. Budget expected to these kil 6
of investment

1) Legal exigencies exisppnoting the energy
efficiency and/or renewables implementation

Table241: Public administration areas criterig¢ NBy 6 Ny

LU. Social / Cultural/Educational/Sport Areas n

1) Zones with expected public investmenms and incentives
for public administration areas. Budget expected to these kil 6
of investment

1) Legal exigencies exist promoting the energy
efficiency and/or renewables implementation

Table242 Social / Cultural/Education@Sport Areas criteriac ¢ NSy 6 Ny

TPI. Heat Grid

2) The grid is amortized butthe 1 1) The heat grid contains storage or 2 1) Legal mechanisms exatowing 2
share of renewables is low integrates different types of the implantation of renewables and
renewable technologies the substitution of boilers or other

outdated tedinology
Table243 Heat Grid criteriac; ¢ NSy 6 Ny
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D4.3- Analysis of FWC candidate areas to become a

TPI. Power Infrastructure

1) there are legal mechanism
2 2) There are some parts of 2 promoting the connection and
the network prepared injection to the grid

Table244 Power Infrastructure criterig ¢ NSy 6 Ny

TPl Heat Network

2) There are expected
investments to improve the
power infrastructure

1
2) Heat density is medium (related to climate an

2) Urban planning allows this kind of infrastructure 1 building density or population density)n relation
to the climate

Table245: Heat Netvork criteriac¢ NSy 6 Ny

TPI. Mobility Infrastructure

1) Legal Infrastructure permits trading in public
charging stations

Table246: Mobility Infrastucture crieria¢¢ NSy 6 Ny

2) Charging stations owned by the private sector 3

VI. Smart Grid Applications -

2) It is expected to be created a micro grid and/or a 1) Regulatory framework is suitable for micro grid
virtual power plant applications implementation (Shared self
consumption is allowed\ET balares)

Table247: Smart Grid Applications criterig¢ NB Yy 6 Ny

SD. Population Density identified in Spatial Data n

2) Not solvent income level but expected
investments

2) medium density zones

Table248: Population Density criterig ¢ NSy 6 Ny
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D4.3- Analysis of FWC candidate areas to become a H!llm

SD. Population Projections for new development zones. n

1) The municipality has the
2) medium density zones 2 1) Solvent income level 4 capacity to make changesriew 2
development zones.

Table249 Population Projections criterig ¢ NBy 6 Ny

SD. Calesigning and collectively organizing PEDs in areas where

communities are effective

Table250: organizational areas criterig ¢ NSy 6 Ny

SD. Selsufficient districts / neighbourhoods or Ecovillages (with a more circ
economy perspective)

Table251: Selfsufficient districts / neighbourhoods; ¢ NSy 6 Ny

SD. Cultural Human Behavior “

2) youngsters and professionals keen on

2) Medium income level 8 behavioural change

Table252 Cultural Human Behaviour criteria¢ NSy 6 Ny

1) Municipalities support collaborative decision
making

2) Incentives or subsidies support reducing energy poverty 3

Table253 Vulnerable Communities / disadvantageous/ urban poaiteriac¢ NBy 6 Ny
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D4.3- Analysis of FWC candidate areas to become a H:"E

MCDA questionnaire of Vidin

RA. Existing solar energy investment zones “

2) Solar energy investment zones 1) Zones with high solar poteritia 2) There are zones with high sole
owned by the private sector (with 1 exist: radiation higher than 1.500 3 potential with a size between 3
their own business model) exists kWh/m2year 10.000 and 20.000m2

Table254: Existing solar energy investment zonesteria ¢ Vidin

*Note: one extra point wagivenbecause Surrounding the city there are private zones with potential
to become solar parks.

Potential solar energy investment zones

H

1) Potential solar

energy investment 2) There are

zones owned by the 1) Highmedium ig)é?gi?ev::glh'gh ﬁ;ﬁiﬂ;ﬂ?ﬁgﬂot zones with high
community, by a social i . solar potential

. 2 . 1 exist: radiation 2 suitablefor solar 0 ; ; 2
private sector acceptability of . with a size
: - higher than 1.500 energy
involved in the the solar energy KWh/m2year implementation between 10.000

project or the public and 20.000m2

administration exist

Table255: Potertial solar energy investment zones criteri@aVidin

RA. Existingind energy investment zones

Table256: Existingwind energy investment zonesriteria ¢ Vidin

Potentialwind energy investment zones -

Table257: Potertial solar enegy investment zones criterig Vidin

RA Extensive ground coupling potential n

1) LeghFramework
allows drilling boreholes

2) There are zones
available to make
2 drilling boreholes. 2
Private zones available
for this purpose

1) There is drilling and .
1) There are zones with .
geothermal technology ! (environmental
) 2 high geothermal 2 . .
available at affordable - restrictions, community
. potential -
price restrictions- too close to

other boreholes,etc.).

Table258 Extensive ground coupling potential criter@aVidin
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D4.3- Analysis of FWC candidate areas to become a

RA Geothermal water impact area “

2) Legal frameworkliaws the
2 implementation of geothermal but 2
restrictions exist

1) Highmedium social acceptability 2 2) There are some geothermal
of the geothermal energy water resources

Table259 Geothermal water impact areariteria - Vidin

RA Potential surface water resources for energy generation

Table260: Potential surface water resourcef®r energy generation criteria Vidin

RA Potential water resources utilized as heat source for heating / cooli

purposes

Table261 Potential waterresources utilized as heat source for heating / cooling purposgteria
¢ Vidin

RA Water surfaces with evaporative potential.

Table262 Water surfaces with evaporative potentiairiteria ¢ Vidin

Potential energyeneration areas by biomass “

2) There is biomass 1) Thee are biomass

1) Social acceptability of available close to the ) Thert_e Is not EERIEES EEELD
’ . o . . 3 separation for 0 next to places (such us 2
biomass is mediurhigh city (private pellets S - . .
suppliers) incineration. industry) with energy

production potential

Table263: Potential energy generation areas by biomassteria ¢ Vidin

RAWaste heat Potential

Table264: Waste heat Potentiatriteria ¢ Bassano de Grappa
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D4.3- Analysis of FWC candidate areas to become a H!"E

UM. New Development Areas “

2) New development areas exist and although it is not

mentioned in a strategic plan, decisions through energy 2) There is a legal framework that allows the
efficiency, enegy production or low energy consumption, implementation of PED in this kind of areas
could be pontential areas for PED implementation.

N

Table265. New development areas criterig Vidin

UM. Retrofitting Areas n

1) Selected areas for retrofitting

exist and funding mechanism are 1) Legal framework is suitable 1) Itis an ISUDS (integrated
already approved (i.e ISUDS: 5  forNearly zero enegy building 1 sustainable urban development 3
integrated sustainable urban retrofiting projects strategies) area

development strategies)

Table266. Retrofitting Areascriteria ¢ Vidin

UM. Infill Areas -

Table267: Infill Areascriteria ¢ Vidin

UM. Transformation / Reuse Areas

2) Selected areas for transformatior 1) Strategy of urban regeneration . .
. . . . 1) It is an transformation/Reuse
/Reuse exist and some fundings are 4 promotes the implementation of 2 2
- area
expected PEDN transformation/reuse areas

Table268: Transformation / Reuse Areasriteria ¢ Vidin

LU.Residential & Mixed Use Areas n
1) Legal mechanism promoting
2) Citizens have a medium energy efficiency retroffiting

acceptability of new developments and/or renewables
implementation exist

Table269: Residential &Mlixed Use Areasriteria ¢ Vidin

LU.Commercial Areas “
2) Zones with expected public investment plans and incentiy 5 1) Legal mechanism promoting energy efficiency
for commercial areas retroffiting and/or renewables implementation

1) Zones with expected investment
plans ad incentives for private 8
building stock

Table270: New development areas criterig Vidin

*Note that two extra poirgwere given according tb) Citizens recognition of green behaviour
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D4.3- Analysis of FWC candidate areas to become a

LU. Active Green / Open Parking Lot. Considering it as available urban “

1) Zones with expected 1) Active Green 2) Legal exigencies does not
private and/or public 1) Long term energy (foreg, intense exist, but the energy efficiency
: . vegetation) has and/or renewables
investment plans and storage (pits, : e . L .
incentives for active 8 batteries, etc.) is 2 high positive 1 implementation in active 2

reen/open parking lot or feasible T impact on cooling green/open partking Lot is
I%n terr‘; stgra e g loads in warm promoted. Not Included in

g 9 cities urban planning

Table271 Active Green / Open Parking Lotiteria ¢ Vidin

LU. Public Administration Areas n
1) Zones with expected public investment plans and incenti

for public administration areas. Budget expected to thénd 6
of investment

1) Legal exigencies exist promoting the energy
efficiency and/or renewables implementation

Table272 Public administration areas criteria Vidin

LU.Social / Cultural/Educational/Sport Areas n

1) Zones with expected public investment plans and incenti\
for public administration areas. Budget expected to these kil 6
of investment

1) Legal exigencies exist promoting the energy
efficiency and/or renewables implementation

Table273: Social / Cultural/Educational/Sport Areasiteria ¢ Vidin

TPIHeat Grid -

Table274: Heat Gridcriteria ¢ Vidin

TPI1Power Infrastructure -

Table275. Power Infrastructurecriteria ¢ Vidin

TPIHeat Network

Table276; Heat Network criteriag Vidin
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D4.3- Analysis of FWC candidate areas to become a H!llm

TPIMobility Infrastucture

Table 277: Mobility Infrastucture criteria ¢ Vidin

VI.Smart Grid Applications -

Table278 Smart Grid Applicationsriteria ¢ Vidin

SD Population Density identified ip&ial Data

2) Not solvent income level but expected
1) High density zones (they promote the economic activity) 3 investments (for urban poor and disadvantegous 4
communities)

Table279: Population Densitycriteria ¢ Vidin

SDPopulation Projections for new development zones.

Table280. Population Projectiongriteria ¢ Vidin

SD Codesigning and collectively organizing PEDs in areas where
communities are effdive

1) High engagement communities
facilitate the effective
2 implementation of PED. High 4 2) Previous criteria isot fulfilled 0
cultural level of the population
promote the implementation

2) Incentives or subsidies support
energy communities

Table281 organizational areagriteria ¢ Vidin

SD Selfsufficient districts heighborhood®r Ecovillages (with a more circu
economy perspective)

Table282 Selfsulfficient districts / neighborhood<riteria ¢ Vidin

SD Cultural Human Behavior

Table283; Cultural Human Behaviourriteria ¢ Vidin
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Table284: Vulnerable Communities / disadvantageous/ urban pooriteria ¢ Vidin
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D4.3- Analysis of FWC candidate areas to become a E
Making
City

Annex |l: Data sources for city components analysis

Data sources used for Bassano de Grappa components
analysis

Provided by the city
1 Land Use Divided in:

0 activeGreen.shp
cultural_area.shp
educational_area.shp
industrial_commercial_area.shp
parking.shp
residential_areas.shp
social_areas.shp
sport_areas.shp

0 pawer_industruial_areas.shp
1 Urban Macroform
0 reuse_areas.shp
1 Public/Private Areas
0 12pubblic_adm_areas.shp
1 Population Density
0 popolazione_quartieri_and_Quartieri.shp
1 Location of existing hydroelectrics
o0 hydroelectrics.shp

1 EV Charging
0 charging_stations_EV.shp

O O 0O o o o o

From public sources
1 Population densify: Number of inhabitants per grid cell (2280m). Values transformed to
inhabitants per krh
1 Vegetation mapObtained from Corine land cover from 3 different maps
o Forest®: Tree cover density, dominant leaf type and forest type products for reference
year 2018 in 10 meter resolution.
o Grasslantf: Grassland status product for reference year 2018 in 10m resolution.
o Small Woody FeaturEs Small patchy and linear woody features as vector product,
available in 5m and 100m raster version.
1 Solar radiationObtained from Global Solar A#a$*VOUT (photwltaic power potential), GHI
(global horizontal irradiation).
1 Wind Speed Power densitybtained from Global Wind AtldsWind resource mapping at 10,
50, 100, 150 and 200 m above ground/sea level

14 https://ghsl.jrc.ec.europa.eu/download.php?ds=pop

15 https://land.copernicus.eu/pan -european/high -resolution -layers/forests

16 https://land.copernicus.eu/pan -european/high -resolution-layers/grassland

17 https://land.copernicus.eu/pan -european/high -resolution -layers/'small-woody -features
18 hitps://globalsolaratlas.info/map

19 https://globalwindatlas.info/
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D4.3- Analysis of FWC candidate areas to become a E
Making
City
Data sources used for Kadikdy components analysis

Proviced by the city
1 Land Use Divided in:
0 administration_areas.shp
0 commercial_areas.shp
0 residential_mixed_use_areas.shp
0 social_cultural_education_health_use_areas.shp
0 active_green_parking_lot_areas.shp
1 Urban Macroform
0 retrofitting_areasshp
o transformation_areashp
1 Population Density
0 populationshp
1 Water resources
0 seashp
0 streamshp
1 Ground Coupling
0 geomorphology.shp

1 EV Charging
o ev_chargershp

From public sources

71 KadikéySpatial Strategic PEnExisting City Structure Report, most of the layers identified in
GIS data that are gathered from the city databases, are evaluated from this report.

1 Kadikéy Urban Transformation Strategic Repbrt Prospective and ongoing urban
transformation areas are identified in this report. General information regarding the energy
efficiency measures in transformation project is evaluated from this report.

1 Solar radiationObtained from Global Solar A#a$VOUT (photovoltaic power potential), GHI
(global horizontal irradiation).

Data sources used for Ledn components analysis

Provided by the city
1 Land Use Divided in:
0 green_parking_areashp
o office_commercialarea.shp
0 residential mixed_usedaress.shp
0 sport_health areas.shp
0 public_administration_areas.shp
1 Urban Macroform

20 https://webgis.kadikoy.bel.tr/keos/img/PDF/MSPMDR.PDF
21 Derived from city archieves
22 https://globalsolaratlas.info/map
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D4.3- Analysis of FWC candidate areas to become a

reuse_transformation areas.shp
infill_areas.shp
retrofitting areas.shp

0 new_development_areas.shp
Potential Biomass

0 biomassshp

0 waste_heat.shp
Population Density

0 population_densityhp
Water resources

o rivershp

0 hydro.shp
Ground Coupling

0 geomorphology.shp
Heat Grid

0 heat_polygon.shp
Geothermal water impact ase

0 geothermal_heatoutput.shp

O O O

Data sources used for Lublin components analysis
Provided by the city

1 Land Use Divided in:

0 green_parkingrecreation areas.shp
0 commercialsalesareas.shp
0 residential_areas.shp
0 public_service_area_spatial_planp
Urban Macroform
0 development_area.shp
o retrofitting.shp
Potential Biomass
0 sewage.shp
0 industrial_waste heat
Water resources
0 water_tanksshp
o rivershp
Heat Grid
0 heat_polygon.shp

EV Charging
o0 vehicle_charging_statiorshp

From public sources
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D4.3- Analysis of FWC candidate areas to become a E
Making
City
1 SOLAR POTENTIAL MAP of Bublitdyzes conducted by a private company for the generation
of the map of the solar potential of roofs for the selected part of Lublin generated with the use
of GIS tools.
1 Solar radiationObtained from Global Solar A&asVOUT (photovoltaic power potentigbH|
(global horizontal irradiation).
1 EPD Regulations in Pol&fduildings and insulation codes for identifying buildings that needs
to be retrofitted.

Data sources used for T r e n éoMmponents analysis

Provided by the city
1 Land Use Divided in:
0 green_aeashp
0 commercialarea.shp
0 residential area.shp
0 sport_cultural_educational_socadlrea.shp
1 Urban Macroform
0 reuse_areas.shp
o infill_areas.shp
0 retrofitting areas.shp
1 Potantial Biomass
0 sewerageshp
1 Population Density
0 densityshp
1 Water resources
o water.shp
1 Graund Coupling
0 soil_type.shp
1 Heat Grid
0 heat_polygon.shp
1 Geothermal water impact ase
0 geothermal_heatoutput.shp
1 Solar efficient zones
0 Solar_existing.shp
0 Solar_potantial.shp

1 EV Charging
o ev_chargershp

From public sources

2 https://gis -expert.pl/mapa-potencjalu-solarnego/

24 https://globalsolaratlas.info/map
25

https://ww w.researchgate.net/publication/280774780_The_modifications_to_the_requirements_on_ener
gy_savings_and_thermal_insulation_of buildings_in_Poland_in_the_years 1920P1
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D4.3- Analysis of FWC candidate areas to become a E
Making
City
1 Trencin geological dat&: GIS basedeomorphological structure of the city
1 Solar radiationObtained from Global Solar ABaPVOUT (photovoltaic power potential), GHI
(global horizontal irradiation).

Data sources used for Vidin components analysis

Provided by the city

Forthecaseofidy ¥ G KS YIAYy AyLdzi KFra 6SSy G4KS al Syymnot
obtained from public sources

From public sources

1 Population densiff: Number of inhabitants per grid cell (250x250m). Values transformed to
inhabitants per krh

1 Vegetatiommap Obtained from Corine land cover from 3 different maps

o Forest®: Tree cover density, dominant leaf type and forest type products for reference
year 2018 in 10 meter resolution.

o Grasslan¥: Grassland status product for reference year 2018 in 10m résolut

o Small Woody Feature$Small patchy and linear woody features as vector product,
available in 5m and 100m raster version.

1 Solar radiationObtained from Global Solar A#aPVOUT (photovoltaic power potential), GHI
(global horizontal irradiation).

1 Water bodies:European Settlement M&b Spatial raster dataset that is mapping human
settlements in Europe based on Copernicus Very High Resolution optical coverage for reference
year 2015. Budup areas classification at a spatial resolution of 2 metestin@iishes in no
data, land, water and builip area.

26 https:/iwww.geology.sk/maps -and-data/?lang=en

https://www.geology.sk/maps -and-data/geopo rtal-sguds/?lang=en"

27 hitps://globalsolaratlas.info/map

28 nhttps://ghsl.jrc.ec.europa.eu/download.php?ds=pop

29 https://land.copernicus.eu/pan -european/high -resolution-layers/grassland

%0 https://land.copernic us.eu/pan-european/high -resolution-layers/small-woody -features
31 hitps://globalsolaratlas.info/map

32 https://ghsl.jrc.ec.europa.eu/download .php?ds=ESM
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D4.3- Analysis of FWC candidate areas to become a E! E

Annex lll: GIS intermediate results

This section explains the data treatment followed to create Glslaghrded in the assessmeat
each city. Data sources, reclassification criteria congldird GIS layers reclassified are explained.

GIS intermediate results of Bassano de Grappa
Land Use
Sourcs: Land use GIS information provided by the city.

To generate the final Land Use layer, all the layers corresponding to this category are combimed and
weights are assignedt is necessary to include a "Rest" parameter with a value of 1, which is the
minimum assignable, since the layer has to include all the areas within the established boundary.

Land use Remapvalue Land use Remapvalue
activeGren 6 pawer_industruial_area 3
cultural_area 9 residential_areas 9
educational_area 9 social_areas 9
industrial_commercial_are 7 sport_areas 9
parking 6 Others 1

Table285. Land useemapvalue ¢ Bassano de Grappa

Figue 34: Land use GIS layavrith remapvalues assigned Bassano de Grappa
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D4.3- Analysis of FWC candidate areas to become a E! E
Making
City

Urban macroform

Sourcestn this case it has been necessary to include information from different sources:

1 Thenew development areasome from the layer cOBD21_copsuolo defined as "Aree in
costruzione"

1 Retrofitting areasare defined as those areas with a construction period previous to 1990
(criterion defined by the city)

1 Thereuse areakave been sent in a layer by the city

1 Areas that do not belong to amy the aforementioned categories are defined barid and
are assigned the lowest score.

Urban macroform Remapvalue

Reuse Areas 9
Land/Other 1
Retrofitting areas 6
New development area 9
Reuse Areas 9

Table286. Urban maroform remapvalue ¢ Bassano de Grappa

=" UrbanMacroform_Score

Figure35: Urban macroformGIS layewith remapvalues assigned Bassano de Grappa
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D4.3- Analysis of FWC candidate areas to become a E:"E

Makin
City

Population density

SourceThe population density has been provided by the city at district level.

Inthis case, a higher population density has been rated better.

<500 1
500-1500 3
15002500 5
25003500 7
> 3500 9

Table287: Population densityremapvalue ¢ Bassano de Grappa

Figure 36: Population densityGIS layewith remapvalues assigned Bassano de Grappa
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