Ll
18
O
r
)
&

m
<
=
O
T
n
0
O
Y
>
1]

URBA

@,
Y
LL]
Z
LL]
LL]
>
=
V)
O
al

)
—
O
ad
—
2
A




The booklet has beeroliected and edited byhe PED Programme Managementl&fl Urban Europe
Christoph Gollner, JPI Urban Europe / Austrian Research Promotion Agency (FFG)

Robert Hinterberger, energyinvest,

Silvia Bossi, Italialational Agency for Technologies, Energy and Sustainable Economic Development |
Sarah Theierling, JPI Urban Europe / Austrian Research Promotion Agency (FFG)

Margit NollJPI Urban EuropeAustrian Research Promotion AgertE¥G),

Susanne Meyer, Ausan Institute of Technology (AIT),

HansGunther Schwarz, Austrian Federal Ministry for Climate Action, Environment, Energy, Mobility,

Innovation and Technology (BMK)
Status: February 2020

Interestedin joining the European Positive Energy Cities netwoi®&®t in ontact with us!

JPI Urban Europe c/o Austrian Research Promotion Agency FFG

Sensengasse 1, 1090 Vienna
WwWw.|pi-urbaneurope.eiped

www.ffg.at

Christoph GollneProgramme Managaent Positive Energy Districts and Neighbourhoods

christoph.gollner@ffg.at

The Strategic Energy Technology Y 8Eh

The SEPIlan, adopted by the Europelimion in 2008
and revised in 2015s a first step to establish an
enemy technology policy for Europsith a goal of
accelerating knowledge developmetgchnology
transfer and ugtiake in order taachieveEnergy and
Climate Change goals.

The SET Plan feses on 10 key actions fields, of whi
FOGA2Y odH 2y a{ Yl NilinstoA
support the planning, deployment and replication of
100 Positive Energy Districts by 2@ar sustainable
urbanisation.

The JoinProgramming Initiative (JPI) Urban Europe

Wt L ! NBFy 9 dzNE LIERdpea A a A
platform to create and make available knowledge an
robust evidence for sustainable urban development.

TwentyEuropean countries participate in the
initiative, 70+ projects have been funded watbprox.
100 million Euro public investmespentfor joint
calls JPI Urban Europe has establishedperation
schenes with Belmont Forum and China.
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PREAMBLE

TheProgramme on Positive Energy Districts and Neighbourho@IsD Programmejas the ambition to support

GKS L FYyyAy3ads RSLI28YSyid IFyR NBLIAOFGAZ2Y 2F wmnn \
transition and sustainable urbanisation. Positive Energy Distnittgsaise the quality of life in Eapean cities,
contribute to reaching the COP21 targets and enhanEumgpean capacities and knowledge to become a global
role model.

The Programme on Positive Energy Districts and Neighbourhoods has been established in 2018 by the Action 3
on Smart Cids and Communities of the European Strategic Energy Technology Plan. The transnational Join
Programming Initiative (JPI) Urban Europe provaleltestablished Programme Management Structure for the
PED Programme.

Solid understanding and consideratiofio OA A SaQ adGN)> G6S3ASa (26 NRA t 954a:
the base of developing and designin§the programme. This is why the PED programme aims at a strong
engagement of city authorities, research organisation, public utility provided mdustry andOA G AT Sy
organisation in the programme implementation.
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funding for PED Labs Legal framework and regulations

* International collaboration in iae f"'nd"?g moEie_ls -
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Figurel. PED Programme implementation pathways, SourceP&EFTACTION n°3.2 Implementation Plan

Accordingly, the PED Programinas conducted workshops with city representatives, R&I representatives and
urban stakeholders. In 2019, a PED City Panel and a PED Mobilization and Replication Group has been establish
For more information on activities and calls of the PED Programieas get in contact or visitww.pi-
urbaneurope.eu/ped
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ThePED Programme Cities Workshop (3 April 2019, Viemmajed cities to cocreate the PED Programme in a
highly interactive setting and lay e¢hbasis for further cooperation. As a preparation for the workshop, the
participating cities have been asked about their REIBted project experience. The cases are collected in this
booklet. Project descriptions are ordered according toitheroject satus & A Y LI S Y S2yLOSSNR kiAAYZ Y
Gimplementationd G I @h&%LX | yyAy 3 adl 3Sé o

' FGOSNI Lldzof AAKAY3 | FANRG OSNERAZ2Y 2F GKS 06221tSi4 ol
cases were added and the booklet updated. The compilatieegs as work in progress, content will be updated
regularly and systematic analysis will be conducted.

Projects are divided in two categories: the ones fhdicated a PED ambitidnNBE RS & ONR 6 SR dzy RS
section; pojects that dd not declarea PEDambition but presens interesting featuredor the PEDProgranme
I NE RS &ONR 6 SIPEDPKojeciEK Si SaGE(i2AG2 yNIR

Each project is presented in four sabections:

URBA@UROPE

1. General information

2. Overview and description of the project
3. Strategies

4. Success faors and challenges/barriers

Anoutlook on the PED Programnreveals that the workshop findings on support needs of cities will be analysed
and turned into

1) a strategic input for a transnational PED Call Programme supported by many European countries
starting in winter 2019/2020 and

2) lessons learnt for the design of a Positive Energy Districts Network with dedicated exchange and mutual
learning formats.
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PEOFRAMEWORBEMITION

The PED Programme has developed a PED framework definition, aiming at creating a common understanding o
PEDs anémbedding the PED ambition into overarching goals of sustainable urban development, climate action
and the energy transition. Version 1 has been consulted with PED Programme supporting countries and
stakeholdersas well as urban stakeholders and may sers@ reference for projectshe updated version

resulting from this consultation process will be publistiredummer 2020.

Framework Definition of PEversion 1

In honouring the economic, cultural and climatdated diversity of European countries and cities, a definition

for such PED/PENSs should not be just an algorithm for calculating the input and output of energy, but rather a
framework, which outlines the tlee most importanfunctions of urban areas in the context of their urban and
regional energy systemrhe first obvious requirement is that PEDs should ultimat#{yon renewable energy

only (energy production function)which is one of the main contritions towards climate neutrality. Secondly,

they should make energy efficiency as one of their priorities in order to Wtite the renewable energies
available (energy efficiency function)hirdly, the awareness that urban areas are bound to be arttenigrgest
consumers of energy, and therefore need to make sure that they act in a way wiiptinglly beneficial for

the energy system (energy flexibility function)

Based on such a basic framework, cities should be aldpttmize the different functions and guiding principles
against one anotherin order to find a balance, which can best represent the renewable energy resources
available in their respective climate zone, together with their specific ambitions and needs.

Aframework for PEBcouldbe defined as follows:

oPositive Energy Districts are enesgfficient and energylexible urban areas which produce net zero greenhouse
gas emissions and actively manage an annual local or regional surplus production of renewable energy. The
require irtegration of different systems and infrastructures and interaction between buildings, the users and the
regional energy, mobility and ICT systems, wiyilgmizingthe liveability of the urban environment in line with
social, economic and environmental isabilityd €

Guidelines for identification of geographic avidual boundaries of PED are still under discussion in collaboration
with other programéwith the ambitionof makingPED/PEBlachievableor wide range of possible approaches.

PED Framework: Functions of PED/PENs =—
arget:

in the regional energy system Optimisation of the three functions
of PEDs (energy efficiency, energy
flexibility and energy production)
towards climate neutrality and
Energy efficiency energy surplus by taking into account
the guiding principles
Guiding principles:
* Quality of life
* Inclusiveness
+ Sustainability
Energy Energy
production flexibility Enablers:

* Political vision and governance
framework

+ Active involvement of problem
owners and citizens

* Integration of energy and urban
planning

* ICT and data management

Figure3: Functions of PED/PENSs in the regional energy system

IEERA BT https://www.eera-set.eu/eerajoint-programmesjps/list-of-jps/smartcities/mappingpositive
energydistrictsneighbouhoods/
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Additional description of the PED framework and its functions
The threemain functions, the target, guiding principles and enablerse described more in detail below.
PED Functions

Energy Efficiency Functiofhe aim is an optimal reduction of energy samption within the PED/PENSs balancing

out the needs of the different sectors, building infrastructure, the use of energy, settlement typology, as well as

transport and mobility. Due to its relevance, not only new urban development areas but also thiegehigtding

stock needs to be addressed. As an example, mixed use settlements could be an effective instrument towards
minimizing transportation needs. By adopting a life cycle approach and assessing the energetic and ecologice
footprint of goods and s&@yA OSaz | f a2 baANBe SySNHe¢ gAff 0SS O2yaa

Energy Flexibility FunctianThe main roles and functions of PEDs regarding energy flexibility are

- to actively contribute to the resilience and balancing of the regional energy system by managing its
interadions as one of the main consumers of energy with the optimal benefit for the regamaly
system in mind. Demand side management, sector coupling and storage are among the main instruments

- to manage those interactions between the urban distmgtighbourhoodand the regional energy system
in a way that enables carbon neutrality and 100% renewable energy in the local consumption and an
additional surplus of renewable energy over the year.

Energy Production Function (locally and regionallyjocaly and regionally produced renewable energy will
enable an optimal reduction of greenhouse gas emissions and ensure economic viability. Nevertheless, the loce
production of renewable energy is highly dependent on local and regional conditions and aaltiition the
transformation paths for the transition of the regional and European energy system.

Target ofa PED Each PED/PEN will have to find its own optimal balance between energy efficiency, energy
flexibility and local/regional energy production is way towards climate neutrality and energy surplus taking
into account the guiding principles.

Guiding Principles falPEDThe development of PED/PENSs should also follow three guiding principles to make
them attractive for cities and citizens:

- Quality of life

- Inclusiveness

- Sustainability
Enablers foa PEDThe development of PED/PENs should make use of the following enablers:

- Political vision and governance framework

- Active involvement of problem owners and citizens

- Integration of energy and urban planning

- ICT and data management
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PECPROJECTS

In this Section28 projects that declared a PED ambition are describBuey are grouped in 3 categories
depending on their development phase: Projects Implemente@fheration(2), Projects in Implementation Stage
(18) and Projects in Planning Sta.

Figure 5 shows geographic distribution of projects with PED ambition in Europe while table 1 summarizes selecte
features of PED projeclmsed on information providkby the projects and/or available on their websites

POSTIVE ENERGYDISTRICTSIN BUROPE
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IMPLEMENTED/IN OPERATION

1  Aland Island, FinlargiSmart Energy Aland

General information

City Aland Island, Finland

Project name Smart Energy AlandA society scale demo of an energy system running on renewables
Project status plannedd under constructior? realized® in operation’H

Project startg end 2014-2019

Contact Berndt Schalin

Project website https://flexens.com/the -demo/

Size of project area Aland Islands, Area: 1800 kn?, Population: 300

Building structure Newly builtd  Existing neighbourhoodl Mixed x
Land use n/a
Financing Smart Energy Aland is a puliiprivate ¢ people partnership.

Overview description of the project

The energy transition requires a place where to pilot and demonstrate a fully renewable energy system which is sug
both technically and economically. Flexens has identified the opportunity to develop and build a full society scale
system based on renewables on Alanglan island with ideal wind and solar conditions, an ambitious clired energy
strategy as well as a population dedicated to sustainability. All the island will be here the experimental/demons
area.

The area will becoma unique place for companies to test new energy solutions, and it will also act as a reference
Finnish export industry. In addition, it can provide a unique piloting platform attracting international investn
operators and technology provider

Smart Energy Aland is a puliliprivate ¢ people partnership.
Key goals and priorities:

i To demonstrate a society based on 100% renewable electricity Flexens will work actively to promote
investments in renewable generation capacity and decarfiog the heating and transportation systems. T|
basis for successful renewables integration in an open and competitive market is a flexibility trading p&a
this demo will be high on the agenda.

I The success of the demo will depend on citizen engegg and promotion of the prosumer concept. C¢
efficiency and affordability of the implemented technologies is in focus.

1 The demo will include technology piloting with focus on storage technologies and new digital services.

1 The demo is also a platform tievelop new business ventures.

https://flexens.com/thedemo/
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The Demo — Smart Energy Aland

A society scale demo of an energy system running on renewables

A public - private - people partnership

Strategies

Goals/ambition Positive Energy  Zeroemission® Energy neutra  Energy efficient
Carbonfreex  Climateneutral x

Sustainable neighbourhood Social aspects/affordability

Other:

Supports the goals of the climate strategy recently prepared for the Aland Islands.

The landscap® energy and climate strategy for Aland until 2030 shows how politicafygrand
climate work will be managed in the coming years, as a contribution to meeting the goals
Paris agreement. Smart Energy Aland becomes a tool for Aland in implementing this strateg

The main goal of the strategy for 2030 is to:

1 Reduce carbodioxide emissions by at least 60% compared to 2005.

1 Increase the proportion of renewable energy to at least 60%.

1 Increase the proportion of locally produced renewable electricity to at least 60%.

1 Reduce emissions from road traffic by at least 50% compiar@@05.
https://smartenergy.ax/omsmartenergyaland/

Indicators/expected Smart Energy Aland brings many direct and indirect benefits to Aland.

Impact 1 Jobs are created during the constructiohnew facilities.

1 Aland? profile as a tourist destination and settlement is increased.

1 New companies are created with the development of new products and solution
energy distribution.

1 For participating private actors and companies, Smart Energyldacomes an importan
reference, a platform for innovation and an opportunity to develop new business ide

f  Smart Energy Aland becomes a tool for Aland in the realization of the land
governmenf Climate and Energy Strategy.

https://smartenergy.ax/omsmartenergyaland/

Overall strategies | The Aland landscape government is pursuing an ambitious climate and energy policy and ha
of city/municipality Aland? sustainability and development agenda with seven objectives that must be met before
connected with the | and the energy and climate strategy for Aland until 2030. With the autonomy, Aland has it
project energy legislation and can therefore adapt more quickly to innovatigeket concepts.

https://smartenergy.ax/omsmartenergyaland/

https://www. regeringen.ax/infrastrukttikommunikationer/etenergi/energiklimatstrategialand
ar-2030

11
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Which factors have| Local (renewable) resources Regional energy systefn Mobility 8 Buildings®
been included in . . . . . .
implementation Materialsd Refurbishmen® Sustainable productioA Sustainable consumptioh

strategies?

(Local) Governancke Legal frameworR Business models

Innovative The Government of the Province of Aland
§takeho|der CLIGnnovation Oy
involvement

strategies Business Finland

In order to realize the project, the stakeholders have founded the company, Flexens Oy A
the ambition to commercialize the expertise created in the implementation of Smart Energy
on the world market for energyystems. Flexens will, in the longer term, operate both in Aland
elsewhere.

https://smartenergy.ax/omsmartenergyaland/

https://tem.fi/artikkeli/ -/asset publisher/keskustelahvenanmaastalykkaan
energiajarjestelmasiestialue

Typology of energy| Aland is an island with ideal wind and solar conditions and a separate independent ele
supply system. Installations of solar panels on both private and commercial buildings are st
increasing and in wind power, Aland is a pioneer, with a wind p@aek that started to be built in
1994. Already today, our wind turbines can produce about 20 percent of annual e
consumption.

Focus of energy supply: Solar, Wind, Heat and CHP, bioenergy, wave power, geoth&torag &

mmmeeeeeZZe N

Picture taken and slightly adapted from Smart Energy Alar
(https://smartenergy.ax/energimolnely

Success factors Challenges/barriers

Strong support from the Finnish national innovation agern
Business Finland. Highgpmmitted population and loca
government.
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URBA@U ROPE

2  CarquefouNanteg, France; Fleuriaye/Nest

General information

City

Carquefou (which is one of the 24 cites of Nantes Metropole), France

Project name

Fleuraye west

Project status

plannedfy under constructior? realizedH in operationf

Project startg end

1995¢ 2022

Contact

Nantes Metropole Benoit Cuvelier

Project website

www.quartierlafleuriaye.fr

Size of project area

37ha- Fleuriaye West project

Building structure

Newly built'H Existing neighbourhoofi Mixed A

Land use For both Fleuraye Est and West projects
Surfaces
1 Waterproof area 320 000 m?
1 Vegetated surface (roof included) 700 000 m?2
1 Area of publicspaces: 510,000 m?2
Built surfaces
1 Office floor area 5@00 m?
91 Floor area shops,600 m2
1 Floor surface Public facilities: 00 m?
1 Floor area of houses: 100,000 m2
1 Number of accommodations: 1,600 (of which 620 for Fleuriaye West project)
1 Number of social busing units: 350
I Green spaces / hab 233.33 m2/ liv
9 Public spaces/ hab 170 m2/ living space
Financing ¢2GFf AyoSadyYSyd O2ai wtn a € SEOf dzRAY3
T hT 6KAOK F2NJ CfSdzNAI &8NB 28dzt RAYHAZ aB N2z
aLI OST o ae FTANI NBySslofS SySNH
f ¢2GFf ANFYyGaY € mcyZnnn SEOfdzRAYy3I (I ESE

o for Fleuriayre West: Communicating R & D, Passive Design, Communicating Term
Project Engineering.
o for Fleuriayre East: Collective setfinsumption stdy, project engineering.
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Overview description of the project

NANTES METROPOLE / CITY OF CARQUEFOU C;|

Nantes il Loire-Atlantique
Metropole N ‘dgveloppemen

2
2 % . R PEE L PR ¢ L
e gement et consteuction

.\\‘Q

C /

The district of La Fleuriaye, in the City of Carquefou, (which is part of Nantes Metropole) was developed in two phas
I. The districtis composed of two sub districts:

1. The Fleuriaye East district is 65 Hectares, built between 1995 and 2010. Compositon of the district on the
part: 120 tertiary companies over 55,000 m2, 1000 dwellingheatre, a University Institute of Techiagy (IUT), 4
music school, culturalctivities

2. TheFleuriaye Westlistrict of 37 Hectares, under construction since 20@8mpositiorof the district on the western
part: 600 housing units (320 delivered tgda10,000 m2 of tertiary and service, anuestriancentre, a Medical
Educational Institute (EMI)

1. Objectivesof the district

9 to provide a living environment and comfort of use in order to guarantee the good health of the inhabitants. It is {
purpose that all of the new housing units in the neighbourhood have been built following the Passivhaus lab
extending the olectives of urban development (living environment, comfort, health) within grglitativehousing.

1 The second major axis is to be able to propose on La Fleuriaye West a neutral impact assessment in en

environment. It is made possible by:

0 specift work on biodiversity, water and landscape,

o0 the construction of passive housing very sober energetically,

0 arenewable energy production equal to or greater than the consumption of the district thanks to the
generalization of solar photovoltaic on all bt south roofs.

0 Atthe end, on La Fleuriaye West part, the district will reach a renewable energy coverage rate greater than
and about 42% on the entre perimeter (Fleuriaye Est and West projects).

o0 Concerning La Fleuriaye Est, an objective of comgp#hergy consumption and renewable energy production i
also being developed as an extension of the actions initiated on La Fleuriaye West, notably with the future
realization of collective selfonsumption projects.

1 The third axis concerns the implemattibn of a transposable economic model, limiting the use of public funding.

The Fleuriaye West district: a positive energy district

La Fleuriaye West is aiming for the goal of 100% renewable energy. To do this it is primarily a question of reduciegath
consumption of the districtthen to compensate the totality of the consumptions by a coherent set of productio
renewable energies. On the whole programming, it was decided to generalize the passive standard reconciling mini
of consumption, maximizing summer and winter therroainfort and real air quality. It concerns:

0 620 homes ranging from singlamily homes to community buildings
0 10,000 m2 of tertiary sector and activity,

Which will make it the most important passive district of France.
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L'extension ouest du quartier

de La Fleuriaye (a gauche) vient
paracheuver un bassin de vie

de 102 ha avec une mixité
harmonieuse de fonctions.

Look at the district by dronehttps://www.youtube.com/watch?v=h-MuQgKagWWs

More information (in French) omttps://www.construction21.org/france/city/fr/quartier -de-la-fleuriaye-a-

carquefou.html

Strategies

Goals/ambition

Positive EnergiH Zeroemissionj Energy neutraH Energy efficientH
Carbonfreer] Climate neutrafj
SustainableneighbourhoodH Social aspects/affordabilityH

Preserving biodiversity
This is one of the essential components of the western extension of La Fleuriaye: preservati
enhancement of existing landscape heritage, spontaneous flora, edges bordbadges,
preservation of fauna and flora migration corridors with a very innovative passage to open ¢
which vehicles will roll.
Special care was also taken in the collection of runoff water through a network of valleys and

Energy
The optimal orientations of the buildings on La Fleurisyest, coupled with the passive envelop
make it possible to obtain a temperature of 20° C in dwellings in winter without heating while all¢
in the summer, a real comfort without overheating tiles to the good management of the sol
contributions and a ventilation system double flow, very effective to cool the houses by means
nocturnal ventilation.

All passive housing also includes quality equipment in order to limit consumption réia2ed & & L
uses (office automation, household appliances, etc.), which represents a significant sh
consumption in housing, all the more when the very important energy performance of the |
makes it possible to reduce other consumption itemshsas heating, domestic hot water
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To conclude, beyond the technical system and the performance of the building, the major ple
the management of the resources remains the inhabitant, that is why meetings of sensitizatio
the good practices werearried out in order to inform the inhabitants and fight against &
misconceptions.

Moreover, all the buildings are instrumented with digital energy meters allowing a ¢
interpretation of the consumption by the users and encouraging the control of these. Followin
same principle, the TOTEM which will be installed indbetre of La Fleuriagy West and which wil
indicate the consumptions and productions of the district will have a real pedagogic impact wi
whole of the users.

Social
68 social passive house with no extra costs

Indicators/expected
impact

Indicator 1:proportion ofcertified batimers passvhaus
C 100% of buildings certified with passive label

Indicator 2: Neighborhood Renewable Energy Coverage Rate
C Renewable energy coverage rate > 100%

Indicator 3: Carbon footprint of buildings
Indicator 4: Investment cost diuildings by typology

Indicator 5: Evolution of the distribution of competences by function (command / cont
production / use) in the production of a sustainable city.

Indicator 6: Level of perception and implication of the users of the sustainaple c
Indicator 7: Number of barriers identified and raised to achieve objectives

Indicator 8: Effectiveness of the organization process and the level of communication of the
with regard to the results achieved

Overall strategies
of city/municipaity
connected with the
project

1 Urban Renewal Strategies
1 Energy anenvironmentstrategies

Which factors have
been included in
implementation
strategies?

Local (renewable) resourcéldl Regional energy system Mobility 'H BuildingsH
Materials’H Refurbishment] Sustainable productioH Sustainable consumptiofH
(Local) Governanag Legal framework) Business model$

Local renewable resources

The Fleuriaye Westdistrict project aims for a neutral energy balance with a renewable ene
contribution equivalent to alpurpose consumption. To do this it will be at the end more than
MWp which will be installed on the buildings of the Fleuriaye West. By the end of 2018, ther
about 1.2 MWp connected to the Fleuriaye West, representing a renewable energy coverage
more than 100% for a setibonsumption rate close to 55%.

Numerous projects on individual homes in La Fleuriaye West also provide for the use of b
throughthe wood stove that allows the use of another form of renewable energy and contribut
achieving our goal 100% renewable energy.

Concerning La Fleuriaye Esto selfconsumption projects are in development involving private &
public partners andotalling 200 kWp of solar photovoltaic production capacity for collective- g
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consumption. These operations are associated with a search for the reduction of energy consu
with first tracks that can lead to up to 30% decrease in consumption on average

Buildings

Regarding the buildings da Fleuriaye Westhe entireneighbourhoodargets the label Passivhau
all buildings will produce as much renewable energy than they will consume energy. Tod
delivery of the first 320 housing units has pasitd the area as the largest positive energy Passivt
district in France.

With the delivery of 300 additional dwellings by 2022 on different typologies (individual hou
small collective) the district will consolidate even more its innovatharacter.

Soft mobility
Pedestrian paths are present on the whole district. The Renaudiéres alley also offers the oppc

to cross the site quickly as it crosses from east to west to join the nautical base of Carquefou
edge of the Erdre 800notthe west.

In order to promote soft mobility and the achievement of tieighbourho@Q &nvironmental
objectives, the Loirdtlantique DevelopmeSELA developer, who is also the DIVD pilot, offers
part of the marketing of free lots, a higgdnd electric assistance bicycle for any buyer achieving
ambitious environmental goals of theeighbourhood It should allow residents to make the most
this type of vehicle to reach the towesentreof Carquefou 2 km or reach the citgntre of Nantes 30
minutes.

Materials and circular economy:
The mobilization of local sectors in the choice of equipment was a priority on the operation. A
link was made to all passive projects between real estate operators and equipment supf
particularly in the following areas:

i Exterior wood furnishings,

i Double flow ventilation systems, especially in the individual house,

i Local photovoltaic solar gerator.

On the waste side, a specialized service provider is mobilized to rationalize the recovery of al
generated by individual housing projects.

The plants come from local nurseries in the Loire Atlantigue and Maine et Loire.

Innovative
stakelolder
involvement
strategies

Involvement of stakeholders and citizens

1 The project involves a consortiiuaf 18 partnersbringing together the entire value chain
o Nantes Métropole: Decisiomaking local authority
o City of Carquefou: Territory hosting tlemonstrator, cedecision
0 LoireAtlantigue Development SELA: Urban Developer, Energy Developer and Generg
of demonstrator
ENEDIS: Electricity Distribution Network Manager
Armorgreen: expert in renewable energies
The Fleuriaye Technopéle: Group ebBomic Interest of La Fleuriaye
AMOCITE: Surveyor Legal Expert
ENERGELIO: Passive designer
MAGNUM: Architect
PELLEGRINO ASSOCIES DESIGN WORKSHOP: Architect
SAMO: Social housing company
Vilogia: Social housing company
ARTELIA: Infrastructure and Smart Gtiddy Office
AUP: Urban planner
EIFFAGE CONSTRUCTION: General contractor
Claude FIGUREAU: Ecologisibdo: Bureau of Energy Studies of the Building
LEGRAND: Developer of electrical optimization solutions

O OO0 O0OO0OO0OO0OO0OO0OO0OO0OO0OO0oOOo
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In order to have competent professionals botlcisllective housing and individual homes, as W
as the tertiary sector in the passive sector, we have put construction professionals and spec
trainers in contact with one anothieso that they can acquire theharp technical basesdoced
by passiehaus buildings.

A special collaboration with the Distribution Grid Manager ENEDIS has also been set up i
to optimize the electrical infrastructure as much as possible and to promote the strong cont
consumption in their dimensioning.

In orde to make the users aware of the objectigr@eutral energg a communicating terminal wil
also display consumption and production of the neighborhood in near real time.

Concerninghe existing part of the district (East para strong mobilization was necessary w
the 100 companies of the perimeter, of the University of Nantes through its IUT, of the ¢
Carquefou through théheatre, the school of music in the goal of launching operations aime|
the development of cdéctive selfconsumption

Socialhousingand promoters have been put in place accompanying measures for residel
sensitize them to the particularities passive housing and provide them tips to guarantee opt

comfort

Typology of energy

supply collective buildings.

At the end 15 000 m2 of photovoltaic panelscurrently 8,000 m2 of panels cover the south roofs

Success factors ‘ Challenges/barriers

Involvement of stakeholders towards collaboration an
replicability

Each actor in the construction chain has taken responsik
for limiting the cost otonstructionand the cost of housing
management.

1 The developer: bydefining the sizes of cidal
operations to make reakstate operators bnefit from
scale efects,

1 The planner: by defining parcels limiting the effects
masks and optimizing the free solar capture by th
orientation and a form of roofpredefined from the
specificatons

1 Donor and developer real estate operators:
comparing a wide variety of consittion systems anc
technical equipment; by wusing design / bui
arrangements; by making their roof available to so
investors without dee,

1 The consulting firms that are experts in passive de
or biodiversity directly associated with the urbal
projed management or the buildings, at the request
the developer,

1 The unique photovoltaic system to offer solar invest(
economies ofcale,

1 Condominium trustees and specialized surveyq
associated upstream t@stimate their fair value for
future common &penses and help guide tlohoices to
be made during the design phase

Legal and tax challenges
f toimprovethe economic value of renewable energy
produced locally

f to facilitatethe development of collectiveelf
consumptionPV projects

Raising competences

f to upgradeskills of building companies and other sta
related to passivhaus works and design

Business models

I howto make theconstruction ofpassive or positive
energy buildings more economical and more
replicable

I How to optimize the production of rewableenergy
while reducing costs
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IN IMPLEMENTATION STAGE

3  Alkmaar, The Netherland®oCITYF

General information

City Alkmaar The Netherlands
Project name PoCiTYF
Project status plannedy Implementation stageH realized n/an
Notes:LINRP 2S5 O0G A& LI NI 2F F | 2NAT 2Y HAaun LINR2

of the Lighthouse cities (Evora is the other light house city)

Project start¢end | 20192024

Contact Peter van den Dries (Municipality of AlkmaarPetra Bijvoet (Inholland University of Applie
Sciences)
Project website Under construction

Size of project area| Ha:n/a

Building structure | Newly builtf  Existing neighbourhood Mixed H

Land USQ%)  Residential80% Alkmaar, The Netherlands
1 Social20%.Ice rink and sports stadion =

Financing Private: 60%
Public:30%
Research fundindg0%

Othere ¢ YAftA2Yy 9dzNRLISIY Fdzy RAYy3T
op YAftAz2y dG2GFt LINR2SOG o0dzR3ASG

=a =4 -8 -8

m

Overview description of the project

Smart cities shape their future by leading in technology adoption, resource efficiency and citizen/ stakeholder enga
On this basis, the POCITYF smart city project mobilises two Lighthouse (LH) citie® {EaodaAlkmaakiL), and six §
Fellow (FC)ities (Granad&S, Bari [ Z -Sl, BjpedH8J, loannineGR and Hvidovr®K) which already share knowledg
O22NRAYIFGS GKSANI STF2NIiaz IyR NARS 2y (GKS aly$S ¥F2d
visions by taking care dieir cultural heritage. The later can be critical for environmental sustainability as energy effig
32 ta asSSy 2 O2ydNIRAOG gAGK GKS LINRPGSOGA2Y 2F KA
concept with enthusiasm ansdeized the opportunity with the aim to transform their cities into more efficient, heal
open, accessible, sustainable, prosperous, and thus, more attractive living environments. Building upon

implemented prepilot activities, Evora and Alkmaarill demonstrate integrated solutions for: positive energy blo
(ETT#1), grid flexibility (ETT#2mebility integration into the grid and city planning (ETT#3) and citdréren innovation
supported by the integration of innovative apps into enhan€ity Information Platforms (ETT#4). In total, four mixese

districts¢ among them the historical city centre of Evora, characterised as a World Heritage Site by UMB®ECeen
selected for the demonstration activities in LH cities representing ara ak 739 Ha hosting 17,500 residen
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Demonstration will be performed in 21 building complexes covering a total floor area of 87 A&@hrcurrent energy
needs of 13.25 GWhl/year. For this purpose, overall 10 integrated solutions (IS) have been dafidethdostration,
comprising 73 individual innovative elements (technologies, tools, methods) that have been identified as a resy
intensive and laborious collaborative process. The respective technology providers have been included in the
eceosystems shaping a scheme of 25 LH partners. A number of appropriately designed citizen and community end
strategies, along with open innovation and-ceeation activities will be in parallel deployed to ensure the succes
demonstration activitiesas well as lontpsting adoption. To further strengthen and facilitate demonstration activit|
POCITYF will introducedpecific business models applied at sharing, barter and circular economy settings. Along W
LH cities, the FCs ecosystem 8fdhrtners will work on the preparation of the targeted replication activities. As a first
for wide scale replication, FCs have identified over 140,008 Ff 22 NJ | NI 6KSNB t h/ L¢
already identified 18 historica@l dzA f RAy 3a® ¢ KS LINRP2SO0GQa Y2yAid2NAy3dsx S
effective demonstration, fast replication and wide scale roll out within POCITYF cities and across Europe. This
POCITYF in the position to accomplish:agal RES penetration of 16.2 GWh/year within the districts; b) 144% cover
total net energy needs by local RES; ¢) Waste heat recovery of 5,880MWh; d) Thermal storage at district level equ
2,052MWh. All the above, along withneobility uptake, will result in an estimated total of 9,743 GHG reduction (in {
CO2/year). In total, 2.32 GWh annual savings will be achieved by the two LHs by 2024 within their PEBs. The twq
will be overpositive with a total outcoming energy of 21 GWEBWNI | £ f 9 @2NJF Q&4 t9. & I yR

GKS +102@0S3> 2y (2L) 2F GKS th/L¢,C 06dzZRISG 2F HHZInaeX
YR opnae NBALSOGAGSt @ dzZld 2 wnunZdlAaed dKEy B ENDIG

Strategies

Goals/ambition Positive EnergiH Zeroemissionj Energy neutraff Energy efficienf
Carbonfreef] Climateneutralf

Sustainable neighbourhoodH Social aspects/affordabilityH

Indicators/expected
impact

Environmental
Societal
Social
Services
Economic
Spatial

Overall strategies of
city/municipality
connected with the
project

Smart City Strategies
Urban Renewal Strategies
Energy Masterplanning

=4 =4 -8 —a-a_-a_-a_-98_9

Notesimplementation of innovative solutions that can be replicated to other cities in Euro

Which fictors have 1 Local (renewable) resources
been includedn 1 Regional energy system
implementation 1 Mobility
strategie® { Buildings

1 Materials

1 (LocalGovernance

1 Legal framework

9 Business models
Innovative stakeholder| § Citizens
involvement strategies| § Business

I Research
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Typology of energy
supply

Solar Thermal Energy
Geothermal energy

Heat pump system

District heating/local heating
Photovoltaic

=a =4 -8 —a A

Success$actors Challenges/barriers

1 Involvement of a variety of stakeholders at high f Investmentreadiness within the time frame of thi020
management / political level + the track record ¢ project
policies and projects in sustainable energy and sn
city technologies
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4  AmsterdamTheNetherlands ATELIER

Generallnformation

City Amsterdam,TheNetherlands
Project name ATELIER
Project status planned'H implementation phaseH realizedy in operationn

Notes:the ATELIER project started 1/11/2019

Project startg end 20192024
Contact Municipality of Amsterdam Frans Verspeek
Project website https://smartcity-atelier.eu/
Size of project area In total 28,500m? GFA. Two new building blockeiblica (100 nt) and Poppie$,000 n?
constitute the major share of the project area
Building structure Newly built’H Existing neighbourhood) Mixedn
Land use 1 Residential56% (15,900 &) Amcterdam, ATELIER
1 Tertiary(including commercial): 44% (12,608)m '
1 Waste water energy recovery statio
1 Local PV plant

= Residential Tertiarv (Including commercial)

Financing Private: 98% (Companies)
Public: 0.1%
Research: 2% (EU grant H2020)

Overview description of the project

ATELIER is an fiuhded Smart City proje@iming to create and replicate Positive Energy Districts (PEDs) withir
Lighthouse Cities and six Fellow Cities. The Positive Energy District in Amsterdam xiilopet! in six locations i
BuiksloterhamThe PED consists of a number of very ambdtibuilding groups (in total being Z®0 n? GFA) Two of
those are new build in the project. These are Republica and Poppies (totalQf02a7). The third is Schoonschiy
finished in 2019. This building group is added because of the connection to thhgyenecovery station, thg
implementation of the smart grid and the participation in the Buiksloterham Energy Community, all elements
project. The fourth is De Ceuvel, an existing energy community with a smart grid, participating in the energy
activities of the project. The energy recovery station and the local PV plant are situated on the other two locatio
largest building groups are of a mixed nature, a combination of tertiary buildings (approximated@QL ) with

residertial (appioximately 15900 n?). ATELIER will demonstrate PEDs in Lighthouse cities through the use of ren
energy, storage, and digitalisation, including integration of eleatnobility for future storage and balancing capaci
Both newbuild and refurbishedbuildings have applied highly energy efficient materials in their facades (op
insulation), glazing (triple windows) and green roofs, that ultimately will meet energy performance levels and go
the existing building codes. In Amsterdamfaaching smart urban solutions are facilitated through a special derogq
from Dutch energy laws, exempting the PED from a humber of potential legal obstacles that could otherwise ha|
even forbid the development of an innovative efficient energy systéhis derogation enables those to whom it

22


https://smartcity-atelier.eu/

T
e
ST

Q
integrated
plan )
\Y
> e

URBA@UROPE

4 -

INFYGSR (2 SELISNAYSY( 6AGK KAIKE@ Ayy20F0AQ0S &2t dz
communities to efficiently exchange electricity and balance the local energy system. Ansigragrid will be deployeq
in building blocks Republica and PoppiEsed on the experience with smart microgrids at the Ceuvel and Schoori
(Gridfriends.com). The micro grids will be used to simultaneously control production, storage and use. Temagil
response, the load on the public grid can be managed (congestion management) and peak loads can be avoiq
shaving). The micro grid also enables local storage of RES produces to prevent curtatmaé&rtergy Market Platforr
will allow resignts and other users to trade pe#w-peer, communityto-community or with the wholesale energ
markets. Finallythe PED will integrate anrmaobility hub for 1520 electric cars, as well as facilities for charging ele
bikes and specific urban vehisleThe emobility hub will not only reduce G@missions, improve local air qualit
contribute to balancing the grid and reduce car ownership in the area

-

Poppies

S.

Energy
Recovery
Station

AMSTERDAM DEMONSTRATOR

ATES HEAT

oo
w,

ELECTRICITY

207 MWh 570 MWh 217 MWh
‘ ’ POPPIES REPUBLICA SCHOONSCHIP |

197 MWh

189 MWh

274.5 MWh

23 MWh 17 MWh

112 MWh

y d 40 MWh
| ¥ >
| 'L

GRID DISTRICT HEAT ENERGY RECOVERY STATION
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Strategies

Goals/ambition

Positive EnergiH ZeroemissionH Energy neutrad Energy efficientH

Carbonfreed Climate neutralH

Sustainable neighbourhootH Social aspects/affordabilityH

Indicators/expected
impact

- Environmental
- Societal

- Social

- Services

- Spatial

- Regulatory

Overall strategies
of city/municipality
connected with the
project

- Smart City Strategies
- Urban Renewal Strategies,
- Energy Masterplanning

Which factors have
been included in
implementation
strategies?

Local (renewable) resourcéld Regional energy systeril  Mobility 'H BuildingsH
Materials’H Refurbishment] Sustainable productio’H Sustainable consumption

(Local) Governanc#l Legal frameworkH Business model$i

Innovative - Citizen
stakeholder - Industry
involvement - Investor/real estate
strategies - Business

- Research
Typology of energy - Solar thermal energy
supply - District heating/local heating

- Heat pump system
- Photovoltaic

Success factors ‘ Challenges/barriers

district.

1) Strong starting point for the PED as the innovatic 1)
(micro grid and local energy management) &
already tested at a small scale in the district. 2)

2) Strong level of stakeholder involvement in tf

innovation in the PED.

wider district and city

The timely development and construction of the
two main new to be built building groups
Securing the energy and climate impact of the k

3) Upscaling and rolbut of the PED throughout the
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5 Beerum, Norway Fornebu

General information

City Baerum Norway

Project name Forneb, Beerumg ZEN Pilot Project

Project status planned’H under constructionH realizedR) in operation
Project startg end 20182025

Contact NTNU:

Arild Gustavsen
SINTEF Community:

JudithThomsen

Project website https://www.baerum.kommune.no/politikkog-samfunn/barum2035/stedsutvikling-
barum/nyefornebu/

Size of projecarea n/a

Building structure Newly built'H Existing neighbourhood Mixed H

Land use n/a

Financing n/a

Overview description of the project

The ZEN Research Cenrfpédot projects serve as innovation hubs where researchers, together with building
professionals, property developers, municipalities, energy companies, and building owners and users, test new s
for the construction, operation, and use of neighbbaods in order to reduce the greenhouse gas emissions to zero
a neighbourhood scalén total, the ZEN pilot projects encompass more thajp80 people, more than 1 million $built
area, and more than 5.5 million4tand area

Fornebu is a peninsula the Oslo Fjord, covering a land area of about 3.2. khis located about 9 km south of the cent
of Oslo, and about 8 km from the local centre Sandvika. From 1939 to 1998, the area served as a regional/inte
airport. By the end of 2017, therea contained 200 dwellings and about 2800 workplaces. The area contains a shopp
mall (Fornebu S) that encompass 80 shops, cafes and various services. The area is still under development,
green/brownfield sites are awaiting developmentowever, most of the technical and green infrastructure have b
establishedThe municipality of Baerum has put forward 2 possible pilot projects at Fornebu: the development proj
Oksengya and Tarnet community centres. Baerum municipality will &eitiiese development projects to become are
for research and innovation and knowlegde sharing.

In Spring 2018, the Fornebu area was appointed a laboratory and test area for reduction of greenhouse gas emi
GKS W/ tAYFGS { G NkipayDbEBserum,adt is dritténthatiFdtrebu ¥tdzi/be establishedzs@emission
area by 2027. In the coming years, several low carbon projects will be conducted by public and private actors.

Within 2025, fossil free public transport solutions tadénom the area, will be established. The planning of a light rail |
connecting the area to the centre of Oslo, has already started. The Fornebu area will contain urban structures
facilitate low and zero carbon mobility within the area, indghglpedestrian walking, bicycling and electrical vehicles.

2 https://fmezen.no/fornebubaerum/
3 https://fmezen.no/
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Fornebu is a pilot project within the Research Centre on Zero Emission Neighbourhoods in Smar
(https://fmezen.no)).
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Strategies

Goals/ambition

PositiveEnergyH ZeroemissionH Energy neutra$ Energy efficientH
Carbonfree® Climate neutralH
Sustainable neighbourhootH Social aspects/affordability

Other: At Oksengya, the municipality plans to construct a kindergartgoriraary school, and ¢
residential/health care centre for elderly. The construction of these building will be finished k&
2022. The project is a part of thEuturebuilt program and will be certified as BREEANDR
Excellent. A desighuilt competition was announced in spring 2018, and a team will be select
August 2018The environmental goals and measures that have been identified for the Forn
project include:

All buildings should be certified accordittgBREEANNOR Excellent.

Integrated energy strategy with the aim of testing smart solutions for power managen

storage and exchange of energy between buildings. Local renewable energy prod

that is designed to keep import and export of energyas &s possibleVisualizations of

energy and power performance to the users.

Near Zero energy buildings, minimum passive house standard and energy class A.

1 Reduction of carbon footprint of 50% compared to a reference project, including mate
energy ug and transport.

1 Long lasting and low maintenance materials.

1 Fossil free construction site.

1 Area efficient buildings.

f
f

=

The development of Tarnet centre is expected to start as soon as the community plan K
accepted during spring 2019. In the early phases of development, the municipality wishes to €
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the potential for developing innovative solutions with respeatdmart and sustainable mobility
spatial qualities, sustainable behavior, and new processes of cooperation

Indicators/expected
impact

ZEN KPiéttps://fmezen.no/wp-content/uploads/2018/11/ZEMReportno-7-Bilingual.pdf)

Overall strategies
of city/municipality
connected with the
project

n/a

Which factors have
been included in
implementation
strategies?

Local (renewable) resourcéld Regional energy systerhl Mobility 'H BuildingsH
Materials’H RefurbishmentH Sustainable productiofy Sustainable consumptioi

(Local) Governanag Legal framework] Business modely

Innovative Importantstakeholders for the development of the Fornebu area include several private devel
stakeholder (OBOS, Selvaag, Aker and KLP), as well as energy and transport companies.

involvement

strategies

Typology of energy| n/a

supply

Success factors

Challenges/barriers

n/s

n/s
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6 Bilbaqg Spain- ATELIER

T

General information

City

Bilbag Spain

Project name

ATELIER

Project status

planned'H implementation phaseH realizedy in operationn

Notes:the ATELIER project started 1/11/2019

Project startc end

20192024

Contact

Jordan Guardo Vazquez

Project website

https://cordis.europa.eu/article/id/41149%telier-smartcity-project-to-turn-
amsterdamand-bilbac-into-citizendriven-positiveenergyd

Size of project area

Ha: 65

Building structure

Newly built  Existing neighbourhood) Mixed H

will be included

Most of the buildings will be refurbished, but a limited amount of neuilt residential blocks

Land use 1 Residential30% Bilbao, ATELIER

1 Office 20%

1 Industry: 10%

1  University buildings: 40%

40%
10%
= Residential  » Office Industry University buil dings
Financing Private:40%
Public:30%

PublicPrivate: 10%
Researctiunding 20%

Overview description of the project

A newneighbourhood built on an industrial brownfield, that will include several 19th century private homes, newly
residential homes, and old industrial buildings that are being recovered mostly for training centers. The ATELIE
will look into the energy part of the new neighbourhood, including 3 pilots located in different areas of this

neighbourhood.

Strategies

Goals/ambition

Positive EnergiH ZeroemissionH Energy neutrat Energy efficient
Carbonfree’H Climateneutral H

Sustainable neighbourhootH Social aspects/affordability
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Indicators/expected
impact

- Environmental
- Economic

Overall strategies
of city/municipality
connected with the
project

- Smart City Strategies
- Energy Masterplanning
- Mobility

Whichfactors have
been included in
implementation
strategies?

Local (renewable) resourcéd Regional energy systen Mobility 'H Buildingsi
Materialsy Refurbishment] Sustainable productioy Sustainable consumption

(Local)Governance] Legal framework] Business modely

Innovative - Citizen
stakeholder - Industry
involvement - Investor/real estate
strategies - Business
- Research
Typology of energy - Geothermal energy
supply - District heating/local heating

- Heat pump system
- Photovoltaic

Note: The Geothermal system will include a secondary system that might help during high de
periods based on Hydrothermal power (from the water of the Nervion Estuary)

Success factors

Involving local citizens is kegnly if a group of citizeny Working across several departments of the publi
experience firshand new technologies and ways | administration, both between different administrations an
managing their energy, and have a taste of what becon| within the city hall
an active player regarding energy is, will this project be &
to be extended to the rest of the city, and eventuallye
Basque Country as a whole.

Challenges/barriers
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7  Bodg Norway- NyBy

General information

City Bodg, Norway
Project name NyBy¢ Ny Ryplass New Cityq New Airport), Bodd ¢ ZEN Pilot Project
Project status plannedx under constructionH realized® in operation

Project startg end | Ongoingplanning,construction might start mi€2020s

Contact NTNU:

Arild Gustavsen

SINTEF Community:

JudithThomsen

Project website https://nyby.bodo.kommune.no/nyby-ny-flyplass/category8230.html

Size of project areal 3,400,000 n?

Building structure | Newly built’H Existing neighbourhood, Mixedn

Land use Multifunctional city centre extension with residential and business areas. An area2@d,@00 n¥
will be used for the civil airport development. The remaining08,000 nt ¢ the same size as th
current city centreg is dedicated @ expanding the existing city centre and will include resider
and business areas, as well as a logistic hub (flight, railway, shipping) close to the airport.

Specification of land use is currently anguing process in the Municipality. The shafé¢he total
area willbe concluded in 2022.

Financing Public and privatework in progress

Overview description of the project

The ZEN Research CefAfpédot projects serve as innovation hubs where researchers, together with building
professionals, property developers, municipalities, energy companies, and building owners and users, test new s
for the construction, operation, and use of neighbbaods in order to reduce the greenhouse gas emissions to zero
a neighbourhood scalén total, the ZEN pilot projects encompass more thaj©80 people, more than 1 million Hbuilt
area, and more than 5.5 million7tand area

. 2RDAQ & T 2 NoviguyhiPdrt 8 planned 16 Be replaced by a smaller civil airport, locatech®86uthwest of the
existing one. Today the site is approy6@,000 n? and located in close proximity to the city centre. An area, 200000
m? will be used for the civiirport development. The remaining4®0,000 n? ¢ the same size as the current city centye
is dedicated to expanding the existing city centre and will include residential and business areas, as well as a lo
(flight, railway, shipping) close tbe airport.

The planned multifunctional urban area, known as NyBy, will be developed within the next 60 to 80 years.

The site is located south of the city centre, within walking distance to the centre. The area lies on a peninsul
surrounded orthree sides by water. A residential area with detached houses to the north forms a small belt betwe
old airport and the city centre. A commercial area with a shopping centre connects to the residential area to the
green zone with a camping @imnd and a lowdensity residential area borders the site to the northea
Ny Byc¢ Ny flyplass is a pilot project within the Research Centre on Zero Emission Neighbourhoods in Smag
(https://fmezen.no/).

4 https://fmezen.no/cateqory/pilotprojects/
5 https://fmezen.no/
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Strategies

Goals/ambition

Positive EnergiH Zeroemissionx Energy neutralH Energy efficienk
Carbonfreefy Climate neutralH

Sustainable neighbourhood Social aspects/affordability

Other: Smart City

The goal is tdevelop a dense, mixedsed urban neighbourhood, which is environmentally frien
and citizencentred. The environmental goals are to minimize the neighbourhood energy der
and greenhouse gas emissions. Buildings are planned to be built accordingZ& Ehstandai@l

The neighbourhood development is expected to function as a catalyst for the business se
Bodg, which is mainly characterized by the construction, and consultant sectors, the IT sect
an export sector based on agricultupbducts and food. The municipality has imbedded the N
LINE2SOG Ay | ONBFRSNI grarzys gKAOK Aa (2
citizencentred development with a strong focus on citizen participation in the planning pro
Thegoals are planned met using the following measures:

1 Development of a design and planning toolbox to integrate energy and emission ag
into the planning process and the evaluation of different option based on scenarios.

1 Integration of citizens in thplanning process, e.g. through the living lab methodology:
application of cecreation processes in collaboration with citizens, the research and
business sector.

1 Knowledge transfer by building up national and international networks with businesbs
research partners as well as other cities and through participation in several res
projects.

1 Development of knowledge and gaining experience through the design and constrt
2F GKS Ydzy AOALJ t A G A S & Qstadday in theldart fuRufey 3 &

I Creating a local network of partners

Indicators/expected
impact

ZEN KPI$ftps://fmezen.no/wp-content/uploads/2018/11/ZEMReportno-7-Bilingual.pdf)

6 hitps://www.zeb.no/index.php/en/aboutzeb/zebdefinitions
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Overall strategies
of city/municipality
connected with the
project

Smart City Strategy

The neighbourhood development is expected to function as a catalyst for the business se
Bodg, which is mainly characterized by the construction, and consultatdrsethe IT sector, an
an export sector based on agricultural products and food. The municipality has imbedded thg
project in a broader vision, which is to become the w@ldmartest city. NyBy is planned as
citizencentred development with a sbng focus on citizen participation in the planning procesg

Which fictors have
been includedn
implementation
strategie®

Local (renewable) resources Regional energy systemh  Mobility X Buildingsx

Materialsx Refurbishmen® Sustainable productiofy Sustainable consumption

(Local) Governancél Legal frameworkk Business models

Innovative
stakeholder
involvement
strategies

The stakeholders involved are the project group from Bodg municipality, wittojact manager,
and members from different departments (e.g. city planning and environment). The de
department for the military airport and AVINOR for the public airport are both represented.
National Road Authority, responsible for the interregabstreet system, is also involved in the eg
planning stages.

Bodg municipality has been working with Urbanetic Pte Ltd to develop a modern urban plg
tool for designing and managing sustainable green cities. The tool gives the urban planng
stakeholders the ability to design for sustainability and significantly improves the understand
the built environment with the complex and dynamic nature of interrelationships of
components. One of the main goals of the project is to incorpofiatiere ZEN metrics and KP
directly into the planning tools. This will give urban planners, architects, and communities the
needed to design climate neutral neighbourhoods and greener cities.

Typology of energy
supply

Norway is about 98 % renewalileits power production. (94.3% hydro, 3.4% wind 2.3% other
in 2017). Moreover, a unique feature of the Norwegian power supply is the high share of fl
renewable production capacity (hydropower), i.e. 75%. Moreover, the large storage capaétty
2F 9dzNRPLISQa NBASNW2ANI ad2NF 3S OF LI OAGEOO®

Norway has the highest share of Renewable energy sources (RES) in its power supply in thg
the lowest share of emissions in Europe. In 2016, Norway reached a record high power proc
equal to 149 TWhnl2018 the total power production equalled 148.7.

Bodg Municipality is located in an area with excess pepveduction. However, distribution gri
remains a challenge in various parts of the region. Hence, in developing the new urban ar
focus is plaed on energy efficiency, reducing peak loads, constructing a robust and susta
energy system. Efforts will be made to develop an energy system that relies on various sou
renewable energy, local renewable energy production, sharing energy mnw
areas/neighbourhoods/districts andptimisation of local energy systems within a larger a lar
regional/national/Nordic/EU energy systen$ecurity of supply is at the core, as well as cl
affordable energy for consumers.

¢2RIF&3X b2NPl erQlantsadcdimdidr &boutt 22266 f total production capacity (20
Many of the thermal power plants are located in large industrial installations that use the elec
generated themselves. Production therefore often depends on the electricity nekdwdustry.
These power plants use a variety of energy sources, including municipal waste, industrial
surplus heat, oil, natural gas and coal.

The urban development in Bodg will demand that thermal power is generated from reney
sources.Thus,are solar thermal energy, geothermal energy, district heating/local heating,
pump system and industrial waste heat all relevant sources of energy supply.
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Challenges/barriers

Success factors

n/a at this stage (still early phasg

Based on qualitative interviews with Bodg Municipality and the local energy U
company, 10 major challenges and risks have been identified in the planning pi
so far:

1.

10.

Steering of the project development: Most of the former airport area is ow
by the military and will be sold in the near future. The interview partners seg
establishment of a real estate corporation as the project developer as a pri
The ownership and thereby influence and steering opportunitiess seen as af
importantfactor if the local authorities are to realize the goals to establish a 4
Setting appropriate system boundaries with regard to the scope of activities
are included in the calculations and evaluation by ZEN. The greenhous
emissions generatelly the use of data, business and industrial activities wit
the neighbourhood are of particular interest.
Data synchronization for scenafimsed planning: The planning authorities ne
an evaluation tool for planning alternatives with regard to e.gergy, emissions
and transport. Most of the data required for the calculations already exists ir
municipality, but due to the existence of different data systems in the sey
departments, the alignment between them is tirend costintensive.
Coheent development of the area: The-ecation of the airport to the southerr
part of the site will create a mediwterm brownfield between the new airpor
and the city centre. The challenge is to develop the wholegsite airport, the
city, and the browfield - at the same time and create functional connectiv|
between them despite the long timeframe for the development (60 to 80 ye4d
¢tKS ONRoYyFASERQaA 3IS23INILIKAOFTE £ 2(
important factors for a successful development

Reuse of existing buildings and infrastructure vs. demolition: The former un
use of the buildings and infrastructure for military and airport poses challer
with regard to reuse with other functions. Little is currently known about t
alternatives for reuse vs. the demolition of buildings and infrastructure w|
regard to emission assessment and udemand.

Flexibility for adaptation: A challenge is to create a planning frame that sets
environmental standards and is simultaneously capabl adapting to new
circumstances (e.g. technology, population and business sector growth
digitalization) over the long development period. The allocation of the techr,
infrastructure at an early stage of the site development and the construg
phase of the new civil airport could be barriers to later adaptation.

Commitment to the project and its ambitions: To develop a neighbourhood
ambitions higher than existing laws and regulations requires poli
commitment and resolve among the inved partners to follow thesg
ambitions.

Organisation and cooperation: The uniqueness of the project and its ambi
need an integrated and interdisciplinary approach, which requires new forn
process organisation as well as cooperation and commuioicdietween the
stakeholders.

CAYS LINB&aadz2NE owAialoyY ¢KS OAQDACf
estimated lifespan until 2024, when the new airport is planned completed.
construction of the new airport has to start already in 2019 to be mWith the
schedule. This short timeframe places pressure on the planning and d
process for this part of the area.

Uncertainty about deposits on the site and environméngndly cleaning ang
decontamination methods (Risk): Military use has had geithon the site, but
little is known about the condition. Contamination could be a challenge
regard to costs and the tight time schedule. The adaption of environm
friendly cleaning and decontamination methods with low greenhouse emisg
is desied by the municipality.
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8  ElverumNorway- Ydalir project

General information

City Elverum, Norway

Project name Ydalir project- ZEN Pilot Project

Project status planned’H under constructionH realizedR) in operation
Project startg end 20162030

Contact NTNU:

Arild Gustavsen
SINTEF Community:
JudithThomsen
Project website www.ydalirbydel.no

Size of project area 430 000 M

Building structure Newly built'H Existing neighbourhood)  Mixed?
Land use Residential100,000 n¥

Office:

Industry:

Other: Schoob,000m?and a kindergarten 50?2

Financing Public andPrivate

Overview description of the project

The ZEN Research Centre pilot projects servermvation hubs where researchers, together with building professior
property developers, municipalities, energy companies, and building owners and users, test new solutions

construction, operation, and use of neighbourhoods in order to redim@ greenhouse gas emissions to zero of
neighbourhood scale. In total, the ZEN pilot projects encompass more th@A@Bpeople, more than 1 million uilt

area, and more than 5.5 million%tand area.

The Ydalir project aims to develop a new neighbourhood with high energy and emission ambitions in the town of
in Hedmark. The estimated timeframe for completion is 2030.

800 to 1,000 residential units are planned to be developed (approx.,d@D n?). The residential units are planned ag
combination of detached houses and apartment buildings, and are built around a school for approx. 300 students
5,000 nt) and a kindergarten with eight units (approx5a0 nr).

The area is approx. 43M0m? and is located 1.5 km to the northeast of the city centre. It is currently in use as a (
depot and this activity will continue in some areas until 2019, when all the buildings connected to the depot
demolished. The site is surrounded bystixig residential areas, small commercial sites, and park areas, and a ski ju

Ydalir is a pilot project within the Research Centre on Zero Emission Neighbourhoods in Smalti@iig¢&ifezen.no/).

7 https://fmezen.nolydalir-elverum/
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Strategies

Goals/ambition

Positive EnergiH Zeroemissionx Energy neutralH Energy efficientH
Carbonfreed Climate neutralH
Sustainable neighbourhootH Social aspects/affordabilitgy

Other: The goal of the project is to plan and develop a major neighbourhood development in
way, and to reduce the mobile and stationary energy demand and greenhouse gas emi
Project goals will be achieved through the implementation of measures assocwith five
thematic areas:

1 A planning and design process that transfers the methodology of «Integrated (Er

Design» from building to neighbourhood level. The masterplan for Ydalir is develoy
cooperation with the involved stakeholders.
Minimising the demand for energy within the building stock and basing energy produ
on local sources (such as solar, groundwater, biofuels, district heating). Energy sto
batteries or within the bedrock is a possibility (not yet decided).

The bulding materials should have a long lifespan, include recirculated materials, and
a low carbon footprint. The preferred building materials are locally sourced woo
recycled materials. In general, the amount of building materials should be reduat
optimized.

The traffic infrastructure should enable and encourage residents to use public transp|
individual transport by foot or bicycle. Investment in good public transport with four
departures per hour, good walking and cycling paths, ands&ricted car policy, with
communal parking spaces some distance from the houses, making transport altern
with low emissions more attractive.

The planning of a public space which supports an emidsiemdly lifestyle
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Indicators/expected
impact

ZENKPIgqhttps://fmezen.no/wp-content/uploads/2018/11/ZEMReportno-7-Bilingual.pdf)

Overall strategies
of city/municipality
connected with the
project

n/a

Whichfactors have
been included in
implementation
strategies?

Local (renewable) resourcéld Regional energy systerhl Mobility 'H BuildingsH
Materials’H Refurbishment] Sustainable productiof Sustainable consumptiof

(Local)GovernancéH Legal frameworkH Business model$

Innovative The stakeholders involved are the project owner Elverum Tomteselskap, goablit organisation

stakeholder which aims to enable population growth in Elverumg,developing land for housing and busines

involvement at a reasonable price. 80% of the land in Ydalir is owned by this development agency. Two

strategies landowners count for the remaining 20% of the area. Other stakeholders involved are El
municipality, sevenlocal private developers, consultant agencies, a transportation ag
(Hedmark Trafikk), an energy utility company that will deliver district heating and grid conne
(EIDSIVA), and the waste management company S@IR IKS.

Typology of energy| n/a

supply

Success factors Challenges/barriers

Collaborative
developing process
masterplan of Ydalir

planning

for

an
th

Based on qualitative interviews with Elverum municipality, the local energy u
company and private developer, 6 major challenges askshave been identified in
the planning process so far

1.

Setting of appropriate system boundaries: The combined heat and p
(CHP) unit is planned to be installed in the district heating plant a
kilometers away from the area, due to practical and economic reasons.

2. Planning of an energy system based s@veral energy sources (solg
ground heat, district heating based on biofuels) which are combined i
appropriate way without being too complicated.

3. A predictable sequence of construction and timeframe. The timing of
development of the construain sites in the coming 105 years is importan
as the ongoing construction could influence the attractiveness of

neighbourhood.

4. Demand for housing and political commitment (Risk): The size of the

project covers the estimated demand for h&ing in Elverum for the comin
10-15 years. The recent designation of another building zone in the eas
part of the city could jeopardize the implementation of the project within {
contemplated timeframe.

Continuation in process management (Risk): [Binel development agency
in Elverum is the project owner and normally their responsibility ends wh
selling the plots. The further management of the process has not yet beg
designated. (Risk)

Disagreement among the private landowners could jeopardizepttoject
goals (Risk).

8 hitps://fmezen.no/wp-content/uploads/2019/01/ZEMNReportno-10.pdf
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9 Bvora,Portugal POCITYF

Generalinformation

City

Evora, Portugal

Project name

POCITYE A Positive Energy City Transformation Framework

Project status

plannedf implementation phaseéH realized in operation

Notes:Solutions are being fully characterised in terms of requirements. Implementation
(monitoring and citizerengagementrelated) are being defined

Project start¢ end

2019- 2024

Contact

José Miguel Costa, EDP

Project website

https://pocityf.eu

Size of project area

Ha:6.11, divided in three Positive Energy Districts

Building structure

Newly built  Existing neighbourhood) Mixed H

Notes:Evora demonstration activities will inclusgewly built, retrofitted and old buildings

Land use - Residential13.6%.

- Office:27.6%.

- Commercial6.3%..

- Other 1 27.9%.Historical municipal
buildings, including: market, venue, theatre
two schools and Evora town hall

- Other 2 24.6%.Collegecampus

; vora, POATYF

= Residential 28%
Office
Commer dal
Historical municipal buildings

n College campus

Financing - Private:64.6%.
- Public:13.%%.
- Research funding21.9%

Overview description of the project

POCITYF is a smart gityented project, whose major goal is to deliver a set of Positive Energy Bladksited
geographic area whose average local renewable generation is greater than its consugiptibae Lighthouse
cities of Evora (PT) and Akin&lJ 6 b[ 0 YR GKSAN) CStft2g OAGASa

loannina (GR) and Hvidovre (DK). With the creation of Positive Energy Blocks and Districts, POCIT
N} yaT2NY K=arhas en@Grbrimensan@h aystkoRgSamasis on cultural and historical protects
areas, into cheaper, healthier, more accessible and reliable spaces for their citizens. In one word, to i
in a sustainable and citizedriven manner, the wellbeing in the 8 mentioned cities. To achieveptheiously
mentioned objectives, POCITYF will deploy a total of 10 integrated solutions, comprising 73 in
innovative elements (technologies, tools, methods), rooted under existing City Information Platform
project will be carried out along Bnergy Transition Tracks (ETT), namely: ETT#1: tackling the transfor
of existing and new building stock into energy positive; ETT#2: focusing on the application of grid fl
strategies and storage systems, supported by DSM platforms for izptignenergy flows to maximize se
consumption and reduce grid stress; ETT#3: addressing the integrationMuifbiéity to promote the
decarbonisation of the mobility sector and alleviate inody traffic; ETT#4: as an enabling layer of the ab
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city-vision up to 2050.

transition tracks, this intends to offer inclusive and holistic services for interdisciplinary citizen engagems
g A0K

GKS OAdGe adl {SK2f R

Strategies

Goals/ambition

Carbonfreed

respecting regulatory frameworks.

Positive Energy Zeroemissiom® Energy neutra}  Energy efficien
Climate neutrap Sustainable neighbourhood Social aspects/affordability

Other'H: POCITYF foremost goal, concerning Evora demonstration activities, is to endow t
(a UNESCO World Heritage site) with tools that enable their citizens to be more sustainable

Indicators/expected - Enviromental
impact - Societal

- Economic

- Regulatory

Overall strategies -
of city/municipality -
connected with the -
project

Smart City Strategies
Urban Renewal Strategies
Energy Masterplanning

- Other. Evora intends to capitalise on POCITYF results by building a stéggitory
framework that will enable their citizens to deploy sustainable solutions

Which fictors have
been includedn
implementation

Local (renewable) resourcéld Regional energy systefil  Mobility 'H BuildingsH

Materialsfy Refurbishmeh] Sustainable productiofy Sustainable consumptioft

strategie® (Local) Governanag Legal frameworkH Business model$
Innovative - (tizens,

stakeholder - Business

involvement - Researt

strategies

Typology of energy - Photovoltaic

supply

Notes: Evora demonstrators will make use of already installed residential storage systems an
heaters. Within the course of the project, around 10 2nd life residential storage systems v
installed in households with PV systems.

Success factors ‘ Challenges/barriers

1) Demonstrate solutions at building and district level th
enable the increase of energy selinsumption, energy
savings and high share of locally produced renewsg
energy ¢ leading to energy positive districts, kted in
mixed use urban districts, including cultural heritage site

2) Demonstrate a P2P transactive platform that will ena
KAAG2NAROFE axasSaQ OAGAT Sy
amongst other use cases;

3) Demonstrate the integration @lectro-mobility solutions

as an enabler to grid flexibility;

1) Restrictions in installing PV roofs and/or facades in
and historical protected areas;

2) Prohibited to have PVsystem with more capacity than
contracted power (only if owner gets a license to be m
generator¢ long and complex process);

3) Constraints related to GDRRlata sharing and privac
issues that can circumvent thecreation ofdwledge on top
2F @At oftS OAdGe FyR OAQ
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4) Demonstrate the integration of the latest generation
ICT solutions within existing city platforms over open ¢
standardized interfaces for the development of ne
innovative services from partners within the consortia a
outside it, via the planne®pen Innovation Calls;

5) Demonstrate active citizen engagement services
solutions providing an open innovation ecosystem
citizens to participate in coreation, decision making
planning and problem solving;

6) Design bankable business modeid aobust investment
concepts that consider the whole PED lifecycle, and
them to reduce technical and financial risks for investors

7) Strengthening the links and cooperative innovation w
other SCC Projects in a large number of Member Statés
a wide coverage of cities;

8) Measure, validate and evaluate the demonstrati
results after a Zear largescale demonstration at distric
level;

9) Demonstrate solutions that facilitate the energ
transition of historical and cultural heritage ciyeas;

10) Identify related regulatory barriers, legal aspects ¢
data  security/protection and propose practic
recommendations on how to overcome them

4) Industrial buildings want to increase consumption, si
AlQa y2N¥IEfte O02dzLd SR gAd

5) Retrofit old buildings that cannot be significan
changed, aesthetically speaking;

6) Lack of market framework and rules for commerc
residential and SMEs to participatewithin the ancillg
services market and local PgRding;

7) Absence of a broker figure“ to aggregate individ
O2y&adzYSNEQ Tt SEAOATL A dased
product;

8) Engage citizens in the -ceeation, cedevelopment and
co-implementation process;

b0 / ANDdzY@Syid K2y SeyYz22uéingl
customized tools to monitor, control its energ
consumption and generation (find behaviowtzsed
mechanisms that are effective and lotagting.
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10 Graz, AustriaCity District Development Gr&eininghaus

Generalinformation

City

Graz Austria

Project name

City District Development GraReininghaus

Project status

plannedf implementation phaseéH realized in operation

Project startc end

01.10.2012lhnovation and Research Project / ECR EnergyR3iginghaus

31.12.2014Innovationr and Research Project)
Completion of the whole city district 2025

Contact Bernd Schrunner, City of Graz

Project website http://www.smartcitygraz.at/projekteebene03_grazreininghaus/

https://xn--reininghausgrndevzb.at/

Size of project area Ha:100

Building structure Newly built'H Existing neighbourhoody Mixed'H

Notes:mixed used city district

Land use - Residential: 70%ousing for all generations Graz, dty Digtrict
- Office: 10%0Offices for companies and research
institutes
- Commercial: 10%. Super Market, Shopes, etc. N
- Social: 5%. ReininghaBshool Campus >
- Cultural: 5%Culture Center Reinglhaus
(Tennenmalzerei)
= Residentid = Office Commer dal Sociad = Quitural
Financing - Private: ca. 80%Hnancing ofresidential buildings, partial financing of pub

spaces
- Public: 20%F-nancingof the Energy and Mobility- Infrastructure, financing o
public space (streetsquares parks)School Campus

Overview description of the project

On the basis of the solidarity between the City Planning Depart
(Stadtbaudirektion) of the City of Graz, the Graz University of Technology an
Federal State of Styria, the processing of the flagship project has been conce
Main projectissuewas the scientific work and the demonstration of the vision
the energy selsufficient, CO2neutral citydistrict GrazReininghaus. With the
FrameworkPlan ECR an awarenasssing process towards energfficient and
sustainable citydevelopmentwasstimulated.

Contents and goalsf the project
The Framework Plan Energy for the Energy City-Be&anghaus provide
1 conception of an energgelfsufficient city district GraReininghaus
1 initiation and supervision of the developmeptocess for theenergy
optimized and sustainable city district Giaeininghaus
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1 development of energetically specific values as statutory basis in pilizgét contracts between th
City of Graz and future investors

1 concepts for the integration of the energeticalipecific values in suitable manner in local pla
regulations (City Development Concept STEK Graz DSityctDevelopmentConcept Graz
Reininghaus and Development Plans for the 20 aquitgrters)

1 drawingup of recommendations for future energptimizedcity developments in Graz and Styria a

71 foundation of a knowledge base for future energgtimized City developments in the Federal Stal
of Styria.

Pilot ProjecttERS Plus Energy Network Reininghaus Sud

The multifunctional neighbourhood "+ER®IlusEnergy Network Reininghaus Sud" was realized within
urban planning area of Gra&eininghaus. The project awasto optimize the energy concept of the sing
buildings as well as of the building cluster in order to achieve agulasgy standard withirthe residential
neighbourhood

The project ERS demonstrated, that energy networks in the building sector are an important contribu
reach energetic and climate change policy targets. Enlarging the energetic system borders from single |
to multifunctional building assemblies opens new possibilities for the increase of energy efficiency
building sector. The project ERS showed, that besides technological challenges for design and ope|
energetic building assemblies, especially anganizational and legal level a lot of opened question
remaining. The development of innovative business models and legal conditions will support lan
property developers, planers and municipalitiegplement energy networks in the future.

Strategies
Goals/ambition Positive Energy  Zeroemissionx Energy neutrak  Energy efficienk
Carbonfree?® Climate neutrak
Sustainable neighbourhood Social aspects/affordability
Indicators/expected - Environmental
impact - Societal
- Social
- Services
- Economic
- Spatial
- Regulatory
Hrst smart cityDistrictin Graz anddustria
Overall strategies - Smart City Strategies
of city/municipality - Urban Renewal Strategies
connected with the - Energy Masterplanning
project
Which fctors have | Local (renewable) resourcéld Regional energy systerdl  Mobility 'H  BuildingsH
beenincludedin M ialsH  Refurbish z g inabl ductioh S inabl .
implementation aterials efurbishmenn) ustainable production ustainable consumption
strategie® (Local) Governancél Legal frameworkH Business model$d
Innovative - (dtizens,
stakeholder - Investors/real estate
involvement - Business
strategies - Researt
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Typology of energy -
supply -

Geothermal energy

- Heat pump system
- Industrial waste heat
- Photovoltaic

District heating/local heating

Conception of the selfufficient energy supply of the
district GrazReininghaus
Initiation and support of the development process f

Success factors

the energyoptimised sustainable district Graj
Reininghaus

Development of energetic target values to be anchoi
in privatelaw contracts between the City of Graz a|
future investors, supported by incentive systems st
as bonus cubatures / increased building densities uj

implementationRealization of the pilotproject Pilot

At the beginning of the projectimited knowledgefor

Project +ERSPlus Energy Network Reininghaus Sud

Challenges/barriers

the initiation and development of smart city districts
Complexity of a transdisciplinary urban developmg
process

Social barriers

barriers in thenationalbuilding regulatory framework
Longterm nature of an urban development process
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11 Groningen, The Netherland MAKINGCITY

Generalinformation

City Groningen, The Netherlands

Project name MAKING City

Project status plannedy implementation phaseH realizedj in operation
Project startg end Start December312018. Ends Decembef! 2023

Contact Groningen municipality:

Jasper Tonen, Anna Tahaparij

Project website http://makingcity.eu/ (not yet completed)

Size of project area The buildings in the district that participate in the project are:
District North:

- Energy Academy Europe Building (9.636 m2)

- Nijestee Highrise 1 (3,748%n

- Nijestee Highrise 2 (3,748%n

- 3Terraced houses (combined: 403)mg The implementation is in cooperation wit
the local citizens initiative Paddepoel Energiek and Grunneger Power.

District South:

- Mediacentrale (14,400 )
- Powerhouse (7,800 f

Sportscomplex (5,315

Buildingstructure Newly built  Existing neighbourhood, Mixed H
Land use n/a
Financing The actions that will be implemented depend on the owner of the building. In this project

public and private money is invested, combined with EU subsidies.

Overview description of the project

Coordinated by the CARTIF Foundation, MAKINIY is a 6Month Horizon 2020 project launched in December 201¢
focuses on addressing and demonstrating the urban energy system transformation towards smart arablanvcities,
following the Positive Energy District (PED) concept.

Today, cities have an essential role to play in tackle climate change by significantly reducing their carbon emiss
PED operational models developed in MAKING ¢, 6 i{iSaiGSR Ay GKS g2 a[A3IK
NB LI A OF (i SR tifKSg/S \UyOAci \Sa¢ 03X gAft KSE LI 9 dzNRB LienyCity \fsian
2050 for energy transition and sustainable urbanisation whilst turning citizens into actors of this transformation.

As MAKINEITY is an Innovation Agti¢lA), technologies selected to be implemented are mature or even into the mg
Moreover, the PED concept appears as a step beyond the current European building regulations by bringin
structural, societal, economical and technological changésdrtities.

In the lighthouse City of Groningen the district energy approach will be tested. The methodology is replicable for
of districts. In two districts, that vary a lot in types of buildings, occupation, social status etc., severagbuilie beer
selected that (combined) should become energy positive at the end of the project. Various innovative technical s
will be implemented and the effectiveness will be tested.
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Strategies

Goals/ambition

Positive Energy Zeroemissionx Energy neutra} Energy efficient

Carbonfreed dimate neutral®
Sustainable neighbourhood Social aspects/affordabilify

Other. Projectis part ofD NB y A Yidtcy/efeligy approach

Indicators/expected
impact

CO2 neutral.
Energy positive on yearly basis and incorporating building related consumption
Other KPIs are yet to be formulated, but will include the ones mentioned

Overall strategies
of city/municipality
connected with the
project

Energy Masterplan: Groningen enengyitral in 2035.
The NEXT City. City Vision for the midterm.

=a =4 =& -89

Which fictors have
been includedn
implementation

Local (renewable) resourcdd Regional energy system Mobility 'H BuildingsH

Materialsfj RefurbishmentH Sustainable productiorH Sustainable consumptiof

strategies (Local) Governancel Legal frameworl) Business model$
Innovative A consortium of 10 parters is working on this project
stakeholder . N N
involvement 1 TNO, Applied smenﬂfrtesearc;h institute .
strategies 1 Grunneger Power, Community owned energy cooperative
1 New Energy Coalition, regional development and cluster organization
1 Waarborg vastgoed, Real estate investor
1 Nijestee, Housing corporation
1 CGl, business consulting, system intergratiod managed services
9 Sustainable Buildings, young awarthning hightech software company
1 University of Groningen, faculty of spatial sciences
1 Hanze University of Applied Sciences, technical and social developments
1 Warmtestad BV, local heatgrid owner
Allrelevantstakeholderqcitizens industry, investoi/real estate businessresearch are involved.
Typology of energy| PV, PVT, BIPV, PV on water, Solaroad, Waste digestion, Geothermal or Waste heat (fron
supply hotel), Geothemal heatpumps, Distti heating

Success factors ‘ Challenges/barriers

This cannot be said yet, since the project has just starte|

Realising an actual PED in practise.

1 Overcoming legal and law related barriers, for
instance the Dutch energy law.

9 Financial hurdles. The innovation actions have not

been proven to be effective, so it is difficult to get

funding.

Realising replication and scaling up the plans.

Make citizens problem owners as well and make thg

see the benefits instead of only loiok at the direct

costs.

= =
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12 Y | R RItdntdu), Turkey MAKING CITY

General information

City IstanbutY  RP1 1 @ X ¢dzNJ Se@
Project name Making Cityc Follower CityY  RP{ | &
Project status plannedd® implementation phasex realized® in operation

Project startgend | 2019¢ 2024

Contact Omer Akyiirek

Project website https://smartcities -infosystem.eu/sitesprojects/projects/making-city

Size of project areal n/a

Building structure | Newly builtq  Existing neighbourhood, Mixed H

Land use TBD

Financing The project is a funded project under H2020

Overview description of the project

YFERPlIl & Ad 2yS 2F (GKS TF2fft26SN] OALNS MAKINGITWIIK § largale
demonstration project aiming at the development of new integrated strategies to address the urban energy
transformation towards low carboaities, with the positive energy district (PED) approach as the core of the urban ¢
transition pathway. The project will be intensively focused on achieving evidences about the actual potential of t
concept, as foundation of highly efficient and sustainable route to progress beyond the current urban transforma
roadmaps. Although in principle a PED approach seems a solid and ambitious strategy, this should be compleme
long term urban planning to ensure upscaling and fostering lighpacts. Currently city energy plans are starting to
designed with a 2030 horizon, according to the standard city commitments, as for instance those reflected in the
and other more specific city plans. Project will address methodologies toosugities in their long term urban plannin
towards an adequate energy transition, paving the way of the planning, implementation aadalipg process. Cities
Groningen (Netherlands) and Oulu (Finland) will act as lighthouses. These cities ardlycuvoeking intensively in
ambitious transformation planning whose approaches fit perfectly with the project objectives. Both have commit
deploy a demonstration of at least one positive energy district. Le6n (Spain), Bassano del Grapp&a(disiy) (Turkey,
Poprad (Slovakia), Vidin (Bulgaria) and Lublin (Poland) will be the follower cities.

''YRSNI KA A LINE 2 S édicdevelbpRaBdlid edecukidn projedtolyPssitilie Energy District and foster
level of replication of the solutits demonstrated in Groningen and Oulu.

Strategies

Goals/ambition Positive EnergiH Zeroemission Energy neutraf]f Energy efficienf
Carbonfreer] Climate neutraf

Sustainable neighbourhoayl Social aspects/affordability

Indicators/expected The project is expected to have a wide range of impacts covering;
impact - environmental
- social

- economic

- regulatory.
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Overall strategies
of city/municipality
connected with the
project

YI RP1 | & adzy A OApaitnér fo thé prdjest adivikyNaB tRelfdlidver lcity.

Which fctors have
been includedn
implementation

Local (renewable) resourcéd Regional energy systefil  Mobility j  BuildingsH

Materialsfi RefurbishmentH Sustairable productionH Sustainable consumptiofd

strategie® (Local) Governancél Legal frameworkH Business model$d

Innovative T2 Y| EA YA &BareOessiahd tdSeyhpo@er citizens in this city transformagioocess,

stakeholder OAGAT SyaqQ Sy il BeXi¥fiSed to tutn Gitkéns iBt@aktive actors of the city energ

involvement transition. Following a usegentric approach, thismodel will also include the eoreation and ce

strategies design of smart city services towards energngition with citizens viaocial networking
(Facebook, LinkedIn, Twitter, youtube), city apps, public consultaticthpanticipative
workshopg(social media strategyThe cecreation processes will be linked wiglvents with high
interest to attract paticipation.

Typology of energy| Although the discussions are ongoing, the typology will potentially involve solar thermal, sol

supply GAYRZI 20t KSFOAYy3 IyR KSF{O LlzYL) G§SOKyz2¢

Success factors

Challenges/barriers

This will bevorked in detail throughout the project.

This will be worked in detail throughout the project.
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13 Limerick, Ireland+CityxChange

General information

City

Limerick Ireland

Project name

+CityxChange

Project status

plannedd

under constructionimplementationx realized® in operationn

Project start¢ end

01/11/2018¢ 30/10/2023

Contact

Terence Connolly

Project website

https://cityxchange.eu/

Size of project area

1.5 hectares (serviceabfor area)

Building structure

Newly builtf  Existing neighbourhootH Mixedn

Land use

f
f
f
f

Residential: ©27 nt
Office: 11026 n?
Social: 1585 nt
Commercial: 586 nt

Land use +CityxChange Limerick

Residential;

Comimercial;
12%

10%
Social; 10%

Office; 68%

Financing

Retrofit Publieprivate: Living City Tax IncentiveThe LCC@rban and Village Renew
Department administers and actively promotes the Living City Initiative (LCI), a tax inc
scheme for Special Regeneration Areas (SRA) in Limerick City Centre. The scheme is
to bring life back into the heart of citidsy offering tax relief for qualifying expenditure incurrg
on the refurbishment or conversion of certain buildings where conditions are met.
Retrofit PublicStructures at Risk Fund and the Built Heritage Investment Sch&heeLCC
Built Heritage and Caervation Department distributes funds for urgent works necessar
safeguard Protected Structures, Proposed Protected Structures, and Structures
Architectural Conservation Areas.

Retrofit Publieprivate: Public Interest Development SupporWorkirg closely with the
Dereliction and Vacancy Team, the Property Development Support Team actively adc
vacancy and dereliction in LCCC with the aim of establishing the structures for an int
engagement process with property owners to encourage amable reuse, redevelopment an
refurbishment of vacant and derelict properties, in a targeted place based manner.
Retrofit Research:Living Georgian Limerick (LGL) Residential Development Template
Project (Smart Aging Homes ProjettCCC are dewgling prototypes for enabling occupan
in the Georgian Terraced Houses and testing these against development equation
emerging residential cooperatives such as Smart Aging Homes etc. The team enable
discussions with owners of properties inettGeorgian area of the City and with potent
development partners in the Irish Smart Aging Exchange (ISAX). A submission has beg
under Pillar 5 of the ReBuilding Ireland programme of the Department of Housing, Planni
Environment to facilitatehe pilot project.

Retrofit Publieprivate: Living Georgian Limerick (LGL) Demonstration Projdtte pilot
demonstrator typologies have been identified to represent the diverse development mg
for historic Georgian properties. Property owners have been approached to act as chan
for revitalization of the historic Georgian Core properties. dineis to publicize and assist kk
minded property owners, investors, tenants and residents in revitalizing the historic cent
Retrofit Researcidrban Prototypesliving Georgian Limerick Liveability Solutidrgs Project
will see the launch of anpen challenge to urban innovators and entrepreneurs to addf
issues around renovation and renewal of the Georgian building stock in Limerick as well
shared public spaces in these areas.
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Overview description of the project

+CityxChangeisiaY I NI OA & LINRP2SOlz GKIG Kra 0SSy aANIYyGISR ¥
AYY2@FGA2y LINBINFYYS Ay GKS OFtft F2N) 0KS (2LRAO wW{Y
Technology (NTNU) is the lead patriogether with the Lighthouse Cities Trondheim Kommune and Limerick Cit
County Council. The +CityxChange project is developing a framework with supporting tools to enable a commo
market supported by a connected community. This is leadinggégommendations for new policy intervention, mark
(de)regulation and business models that will deliver positive energy communities integrakitabibty as a Service
(eMaaS). The project is structured to specifically develop vadleked solutions thatigoport replication in other EU citig)
as well as exploitation to commercial markets well beyond the project duration.

In Limerick City, Limerick City and County Council (LCCC) are leading the implementation and testing of 11 dem
projects under tle headings of integrated planning and design, common energy market, and community exchange
projects are taking place in close alignment with the deployment of demo projects in Trondheim. The outcomes th
in Limerick and Trondheim will guideetrollower Cities (Alba lulia, Pisek, Sestao, Smolyan, and Voru) to replica
scale the successful solutions, adapted to their respective local conditions.

Strategies

Goals/ambition Positive EnergiH Zeroemissiony Energy neutrafj Energy efficienf
Carbonfreefy Climate neutraf

Sustainable neighbourhootH Social aspects/affordability

Indicators/expected
impact

Societal 1 politicallyapproved Bold City Visions with guidelines, roadmaps, and action pl
Social 38 community participation events/actions organized

Economic new jobs created

Spatial 1 innovation labs/playgrounds contributing to the creation of DPEB
Environmental 100% increase of total RES

Environmental 1.5 Tonnes/year reduction in NOx mEsions.

Societal/Environmentall0% modal shift from fosdliel vehicles to EMaaS
Economic/Environmenta0 new organisations with new sustainable energy approaches
Social 20 Positive Energy Champions trained

Regulatory 5 changes inegulation

Environmental1188 Tonnes CO2eq per year

Regulatory 20 study visits by regulatory authorities

Economic/Environmental 3 new DPEB prototypes enabled by a regulatory sandbox.
Economic/Environmenta® new DPEBs realised

Overall strategies Limerick 2030 Economic and Spatial Pram://limerick2030.ie/
of city/municipality Corporate Plar20152019:https://www.limerick.ie/council/services/youcouncil/corporate

connected with the plan/corporateplan

project B{YINI /AdASa {GNXdGS38y .dzAftRAYy3I LNBElIYR
https://www.limerick.ie/council/newsroom/news/limerickbecomeirelandsfirst-digital-city
4. Project Ireland 204ttp://npf.ie/

5 INBf I yRQa ¢NIyaArAdAizy (2 ¢20302¢ /I Nb2y 9yS
https://www.dccae.gov.ie/eAe/energy/publications/Pages/Whit®aperon-Energy
Policyaspx

Which fctors have | Local (renewable) resources Regional energy systefn Mobility X Buildingsx
been includedn ) . . ] . )
implementation Materialsx Refurbishmentx Sustainable productiorx  Sustainable consumption

strategie® (Local) Governance Legal framework Business model$d
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Innovative
stakeholder
involvement
strategies

the urban authorities.

feedback process.

decentralised energy systems.

Development Goals.

New forms of integrated spatial, social, political, economic, regulatory, legal, and technol
innovations will deliver citizen observatories, innovation playgrounds, regulatory sandboxe
Bold City Visions to engage civil society, local authstitireustry, and RTOs.

9 Citizen ObservatoryThis is a digital platform for increased citizen understanding, owner
and active participation including interactive mapping which will be put in place, enablin
way dialogue regarding the aims, goaltivations and ambitions of the communities wit

1 Innovation Playgroundinnovative ideas developed by citizens, entrepreneurs, creatives
other organizations will be prototyped and piloted in specially designated Innov{
Playgrounds. Successful prototypes will enter in a third stage via crowdfunding campaig
will not only be used as funding mechanism but also as market validation tool and

1 Regulatory SandboxExamples of solutions that are to lalled are peetto-peer trading,
integrated energy system optimisation/balancing between electricity, thermal, and liquid f
EV integration, demand response/flexibility and new markets for delivery of consdriven

1 Bdd City VisionThis crosgutting approach will ensure that the +CityxChange solutions
lead to PEB/Ds and will enable the follower cities to provide input and to receive suppg
their implementation plans. In order to develop this roadmap, aeevof the existing city
regional and national strategies and the vision statements and goals under different the
headings will be carried out. Where possible, these will be aligned with the 2030 Susta

Typology of energy |
supgy

gas or oil boilers.

Retrofit Improve the building envelope: ensure an air tightness level of <3m3/m2/hr @5

wall UValue of 0.26W/m2K, roof\alue of 0.18W/m2K and glazingdlue of 0.85W/m2K

1 Retrofit Add advanced ventilation: for example, Mechanical Heat Recoverpemnand
Controlled Ventilation solutions

1 Heat Pump SystenReplace Fossil Fuels: for example, install an air to air heat pump to re

1 Solar thermal Incorporate building integrated renewables: for example, solar therma
produce @mestic Hot Water supply and/or PV to provide electricity to the building.

1 Energy Managementinstall Building Energy or Home Management System: install a s
Building Energy Management System (BEMS) or a Home Management System (HMS
will interact with the community grid trading and control system and enable energy trading
interaction with the community grid.

1 Vehicle to BuildingThe Gardens International building will be used to demonstrate the eM
solution incorporating Vehicle to Buildjrcharge.

Success factors ‘ Challenges/barriers

1.

2.

3.

We will deem the first year of the project a success if |
following 3 targets are achieved:

All planning permits are in place and the project
starting to run. From October 2019 we expe
installations to commence. We will have a fi
understanding of the energy consumption of the city
We will have community support, and communi
interest inthe project.

We will have a good understanding of the Finant
models necessary for the project, and a roadmap
implement them.

1

The Regulatory Dispensation/adaptation/licenses

the demos will need to be secured for the project to
a success.

Loal energy generation will need to be sufficient

take the block from negative to positive. We m
require a greater variety of energy generati
techniques, or to expand the energy generati
environs.

There are number of challenges for building ownterg
find a good enough business model to invest in th
buildings. The Financial challenge will be key to

project.
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14 Lund, SwedenLund Northeast

General information

City Lund (Sweden)
Project name Lund Northeast
Project status plannedy Implementation stageH realized§ n/an

Project startgend | 20092049

Contact Eva Dalman, Project Manager

Project website www.lund.se/brunnshog

Size of project area| Ha:225

Building structure | Newly built'H Existing neighbourhood) Mixedf

Land us€%) Residential: 40% Luna Nortneast
Office: 30% )
Industry: 10%

Commercial: 10%

Social: 10%

=4 =4 -8 —a A

Private: 90%
Public: 10%

Financing

= =

Overview description of the project

The site Brunnshdg is located in the neghstern part of Lundoneof{ 6 SRSy Q& 2t RSad dzy A @SN
expansive region of Greater Copenhagen, with Malmo #red Danish capital within close proximity. Brunnshég s
provide a flourish of activities for all different tastes, in the form of parks andtgards, and passageways and resea
facilities. In Brunnshdg, there will be offices and homes in a variety of forms, as well as a diverse range of

recreation, education, pharmacies, shops, gyms, cafés, restaurants and culture. Everythingptizhtcammunity might
needg right on the doorstep. VISION: A wotlhding environment for life, innovation and research. This encapsulate
vision for Brunnsh6g. Compared to today, the city of the future will face completely different demandstiinahbiity.

Brunnshog realises the ambition of a city that is able to produce more energytthaads. It is also a place where we ¢
continue to cultivate the land, even as the urban landscape expands. Public transport bycyidimg and walking Wil
replace the majority of car journeys, antbgether ¢ we will make the best collective use of resoes. Close access

recreation In the area between Brunnshdg and the Kungsmarken nature reserve, a completely new park is ben
The park of knovedge. This park will represent a green oasis with plenty of space for the natural environment, rect
and exercise. At its centre, Brunnshdg will also feature Nobelpatkam ovalshaped city park where the hard bord
between street and park is remred. A winding, looping path will lead joggers, degjkers and casual strollers on a roy
passing between green islands and open fields. Here visitors can enjoy what nature has to offer, together with lar
areas for playing and exercise. Builband research ESS is a research facility that will become a European centre

study of the indepth structure and function of materials. The facility is being financed by 17 countries and willro
2023. Right next door is the nationally funded KIX, where accelerators produceays that are so intense and of su
high quality that they enable researchers to see what has previously been invisible. Researchers from all around {
will be drawn towards the two research facilities. This viMédBrunnshég an organic international and multilingual flavg
¢2 YF1S 2LINAYFE dzasS 2F (GKS &adzNLJ dza KS| dtenpSafui Nistricthéating
system is being built. This energy, which would otherwise tepen wasted, will be reuseth an innovative and efficien
waycFdzf t @ Ay tAYS 6AGK . NUzy yleveopried @A aA2Yy 2F adzadl Ay
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Strategies

Goals/ambition

Positive EnergiH Zeroemissionl Energy neutrafj Energy efficientH
Carbonfreer] Climateneutralf

Sustainable neighbourhootH Social aspects/affordability

Indicators/expected 1 Environmental
impact 1 Social

1 Services
Overall strategies of | 1 Growing City

city/municipality
connected with the
project

Which &ctors have
been includedn
implementation
strategie®

Local (renewable) resourcéld Regional energy systeril  Mobility 'H BuildingsH
Materialsf ~Refurbishment
Sustainableproduction’H  Sustainable consumption

(Local) Governanag Legal framework] BusinessnodelsH

Innovative stakeholder
involvement strategies

Citizens

Industry
Investor/real estate
Business
Research

Typology of energy
supply

Solar Thermal Energy

Heat pump system

District heating/local heating
Industrial waste heat
Photovoltaic

=4 =4 -8 _a_a _—4_-a_-98_4._-2

Notes:A large scale low temperature district heating network is being established, where
from the research facilities MAX IV and ESS (European Spallation Source) will be recove
first deliveries of LTDH started in September 2019 and the grid will in title be 6,5 km lon
waste heat from the facilities will be more than enough to provide heating to the whole ¢
See COQDH project (https://www.cooldh.eu/)

Success factors

Challenges/barriers

1 The city is landowner and energy supplier and can |  The project is financed with private money
have a strong impact on the built environment and

the sustainability.
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15 MNgurele, RomanialLaser Valleg Land of Lights

Generalinformation

City

MNyurele, Romania

Project name

Laser Valley, Land of Lights (EINP, Magurele)

Project status

plannedd under constructionx realized® in operation

Project startg end

Contact

Cosmin Holeab, Elena Simion

Projectwebsite

http://landoflights.ro

Size of project area
(hectare)

Smart technological development centered on the city dbMrele
f MNyurele City: 4.500 ha

f MNyurele Science Park: 8D ha
f MNyurele Science Village:1® ha
f  Urban regeneration (Mgurele city centre): 680 ha

Building structure Newly built  Existing neighbourhood) Mixed H

Land use Mix of

housing,

office space/business,

schools, university/science,

culturalfacilities,

natural facilities (river, forests, Neajlov River delta)

Public

PublicPrivate

Research funding
Green financing

Other (business angels)

Financing

=A =4 =4 -84 —4-4-8_-4--

Overview description of the project

Laser Valley Land of Lights is about capitalising thre uniqueness of the scientific and technological £amopean
research infrastructure Extreme Light InfrastructuMuclear Physics (ENP), about valorising the scientific, technologi
and talent hub already existing in the city ofyurele, llfovCounty, about taking advantage of the geographic locat
neighbouring the Southern area of Bucharest and close to the Danube River, about creating an economic growt
a regional science, innovation and entrepreneurship ecosystem, about integRteédd NHzLJG A @S RS Q
OKI'y3ISNRO FyR Fo2dzi Fy FOOStSNIG2NI 2F GSNNRG2NRI
Ly SaaSyO0Sz Al Aa lo2dzi Fy FOOSEtSNIG2NI F2NJ w2Yl YAl
Laser ValleyLand of Lights targets an entire territory, covering several counties in Raméth high implications for the
development, transport and Europeanmobility Axis represented by the Danube, with expectations regard
association as a strategic, flagship project to the EU Strategy for the Danube Region (EUSDR). The years
OSYyGSyyAalt 2F w2YFyAlIQa DNBIG | YAFAOILGAZ2Y O YR HAM
for Laser Valley as well. Due to its uniqueness, size, complexity and potentia¢socamic impact, the project is amor,
the most chdknging in postL989 Romaniacertainly the largest in terms of smart territorial development.

Considering the recommendations from the SeEmmnomic Impact Study on B developed by PwC in partnership w
Aspen Institute Romania and in dialoguehwititernational funding bodiesEIB, EBRD and WB, we concluded that a s
substantiation of joint decisions and actions for the development of Laser \fallagd of Lights requires governan
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mechanism, preferably an open method of coordination. Thechanism should coordinate the development of t
science, innovation and entrepreneurship ecosystem in Laser Valdnd of Lights by:
1 providing a publigoublic and publigrivate dialogue platform;
1 providing the necessary institutional framework to pege the development strategy and the implementation pla
f substantiating an Integrated Territorial Intervention ilurele, around EXNP and the hub of facilities and talent
to contribute to the development of a knowledge region;
1 coordinating commumiation and dialogue with the international funding institutions; informing the Governm
Parliament, local public administration, businesses and citizens on a regular basis.
Resources:
9 Office space, housing, schools, university
1 Mix of housing, businesscience, cultural facilities and natural facilities (river, forests, Neajlov River delta)
1 Environmental target for all development projects (fossil firek by 2030)
1 Energy target for all developments
1 'y Wdzy RSNBRG22RQ ( SNNJalidewslBpmenNS I R&é F2NJ &Y NI G SNNA
1 A Science village which will attract more than 500,000 students / year, starting with 2020
1 A science park with a core of 20 ha; a hub of public research facilities; companies, business incubai
accelerators, a cognitive computing aogber security research pole.
Strategies
Goals/ambition Positive Energy Zeroemissior® Energy neutrad  Energy efficienk
Carbonfreefy Climateneutral®
Sustainable neighbourhood  Social aspects/affordabilityj
Environmental target for all developmeprojects: fossil fuefree by 2030
Indicators/expected| Areas of impact:
impact 1 Environmental
1 Societal
1 Social
1 Economic
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1 Spatial
1 Regulatory
Impact expected:

1 More than 12,000 new jobs
1 EUR 1.26 billion annual turnover
1 EUR 500 million taxes collected to the state budget yearly

Overall strategies
of city/municipality
connected with the
project

Smart City Strategies
Urban Renewal Strategies
Energy Masterplanning
Growing City

=a =4 —a —a 2

Entrepreneurship ecosystem support policies

Which fictors have
been includedn

Local (renewable) resources Regional energy system Mobility x

Buildingsx

implementation Materialsx Refurbishmentx Sustainable productiox  Sustainable consumption
strategie® (Local) Governanceé Legal frameworke  Business models
Innovative 1 Citizens
stakeholder 1 Industry
involvement 1 Investor/real estate
strategies 1 Business
1 Research
Typology of energy| 1 Geothermal energy
supply f  Solar thermal energy
9 Districtheating/local heating

Success factors Challenges/barriers

The success of Laser Valldyand of Lights depends on tH
successful action of the state, as an entrepreneurial st;
on the publiepublic partnership (local - central
administration), on thepublic- private partnership and or
the private initiatives, both individually but, especiall
orchestrated. The public commitment at Government ley
GKS €20l ¢ FRYAYAAGNI GAZ2Y
involvement and national and international comnication
are also key drivers for concrete results. The need for
open governance structure for the development of La:
Valley is a major conclusion of 2016. This structurg
instrumental for the coordination of interventions, for th
exploitation of the exceptional potential and for deliverin
positive impacts on competitiveness anglfare. As EI-NP
is an example of continuity, ever since 2009, when it \
assumed by the Government, we strongly believe that L:
Valley- Land of Lights already halset necessary dynamic
to be on the agenda of any Government, at least for |
next decale.

Ambitious planning based on existing and plann

resources
Considering the recommendations from the Seg
Economic Impact Study on ENP developed by PwC
partnership with Aspen Institute Romania and in dialog
with international funding bodies EIB, EBRD and WB, \
concluded that a sound substantiation of joint decisions §
actions for the development of Laser Valldyand of Lightg
requires governance mecheam, preferably an oper
method of coordination. This mechanism should coordin
the development of the science, innovation at
entrepreneurship ecosystem in Laser VaHé&and of Lights
by:

providing a publipublic and publigrivate dialogue
platform;

providing the necessary institutional framework to preps
the development strategy and the implementation plan;
substantiating an Integrated Territorial Intervention

MRgurele, around EWNP and the hub of facilities an
talents, to contribute to thedevelopment of a knowledgg
region;

coordinating communication and dialogue with th
international  funding institutions; informing  thg¢
Government, Parliament, local public administratiq
businesses and citizens on a regular basis.
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16 Oslo, Norway Furusetproject

Generalinformation

City Oslo, Norway

Project name Furuset project - ZEN Pilot Project

Project status planned’H underconstruction'H realizedR) in operation

Project start¢ end The estimatedimeframe for completion is 2030.

Contact NTNU:
Arild Gustavsen
SINTEF Community
JudithThomsen

Project website https://www.futurebuilt.no/Forbildeprosjekter#!/Forbildeprosjekter/Furuset

Size of project area 870 000m?

Building structure Newly builtf  Existing neighbourhootH Mixed 'H
Land use Residentialyes

Office: yes

Industry:

Other: Sport facilities (ice skating hall), shopping center, public libary

Financing Public

Overview description of the project

The ZEN Research Centre pilot projects serve as innovation hubs where researchers, together with building prof¢
property developers, municipalities, energy companies, and building owners and users, test new solutions
construction, operation, and use of neighbourhoods in order to reduce the greenhouse gas emissions to ze
neighbourhood scale. In total, the ZENbpprojects encompass more than B00 people, more than 1 million Tuilt
area, and more than 5.5 million%tand area.

¢KS CdzNHzaSG LINR2SOG IAYa (G2 O2Y0AyYyS GKS LKeaAOlf d
high environnental ambitions. The renewal includes the infrastructure taking into consideration energy, waste and
traffic, green landscaping and social issues, the extension of the number of residential units and work places,
development of an attractiverban space.

Furuset has good transport connections with two metro statidosy bus lines and close proximity to the E6. The Ig
center offers a broad range of shopping and service facilities. An ice stadium, a school and kindearaplementthe
social infrastructure in the neighbourhood.

The exact number of the planneg7D0¢ 2,300 housing units and,@00¢ 3,400 workplaces depends on the realization
a covered E6 highwayhe estimatedimeframe for completion is 2030.

Furuset is a pilotproject within the Research Centre on Zero Emission Neighbourhoods in Smart
(https://fmezen.no)).

9 https://fmezen.no/cateqorypilot -projects/
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Strategies

Goals/ambition

Positive Energ\H ZeroemissionH Energy neutralH Energy efficientH
Carbonfree® Climate neutralH
Sustainable neighbourhootH Social aspects/affordabilityH

Furuset is a mukfunctional local neighbourhoodentre in the eastern part of Oslo. TH
refurbishment area incorporates about80 residentialinits (90% are in apartment block
and 1,500 workplaces.

The overall goa] to develop a climatdriendly and attractive neighbourhoaglincorporates
several sukgoals such as the creation of attractive urban spaces, strengthening of the
infrastructure with bluegreen connections, a broad and varied supply of residential u
and a welfunctioning traffic hub. These goals are facilitated by area regulation adopt
2016. In addition, the development of a micro energy system aimstaksh a local energy
system with zereemissions.In addition to the area regulation, a separate action p
describes the planned measures:

1 Investment in social infrastructure with the building of the Verdensparken s
(World Park School) and the nurgihome, Furuset Hagelandsby.

1 Creation of a mobility centre and attractive urban spaces in a central locatic
¢NE3IZS [ASQa LX I OSo

1 Development of a micro energy system: The establishment of a com
waterborne energy system which utilizegamong other hings¢ the surplus heat
of the local ice stadium. This system will guarantee an environmentally frie
economically feasible and flexible system, that will gradually extend during
forth-coming years.

9 Climate friendly construction of buildings: Eggrconsumption in buildings shou
be reduced and optimized by applying a standard Greenhouse Gas
accounting method in the planning and utility phase. The municipality has this
when developing publiowned estates such as schools and nursingés.
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Indicators/expected ZEN KPI$i{tps://fmezen.no/wp-content/uploads/2018/11/ZEMReportno-7-Bilingual.pdf)
impact
Overall strategies of Urban Renewal Strategies

city/municipality
connected with the projec

Which fictors have been | Local (renewable) resourcéld Regional energy systeridd  Mobility 'H BuildingsH
includedin
implementation

strategie® (Local) Governancél Legal frameworkH Business model$

Materials’H RefurbishmentH Sustainable productioj Sustainable consumption

Innovative stakeholder The main stakeholders involved are the municipality with several departments,
involvement strategies administration of the city district Alna and the FutureBuilt Programme from public side
planning department was the leading actor during the planning phase. The cli
department (Klimaetat) took over in 2016. Several consultant agencies participat
different stages of the process. Other stakeholders involved are 12 housing cooper
private landowners, the transportation agency Ruter and the energy utility company F¢
hat2 +FNYS® Cdz2NHzaSG € AS& 6 A G KA district RedinglzY

Typology of energy supply n/a

Success Challenges/barriers
factors

n/s Based orfindings from the RBEC projeéireport and three additional qualitative interviews with Oslo
(planning municipality, six majochallenges and riskim the planning process so far have been identifted
phase) 1. Evaluation and consideration of alternative energy system solutions: The design and planning

of the local energy system is dominated by a few stakeholders and thellghifed number of alternatives
is considered. This is linked to the concession as well as the high public stakeholder presence an
incentives to include more energy stakeholders. Furthermore, tHeoimse municipal capacity on ener
in urban planimg is unexplored.

HO [/ 2y FEAOG 0SGeSSy G(GKS LIy F2NJ I WKAIKgl @
attractive, quieter, and add more space for buildings. It is desired from the municipality and the resi
Due to financial considerations, the titmal Road Administration has rejected this measure.

3. Pressure to speedp construction activities: There is a mismatch between the urgent need for
housing in Oslo and the perceived slow process from planning to implementation in Furuset.

4. Knovledge transfer: The planning and design of the neighbourhood and in particular the micro &
system needs a fast and current knowledge transfer. There is a particular need for knowledge wit
field of legal/juridical questions and the applicatioham integrated planning approach that connects t
different technological solutions.

5. Acceptance of physical measures among the residents (Risk): The construction phase, pro
connection between two central roads, as part of themedelling ofthe transportation system wa
delayed due to protests from residents. This emphasises the importance of communication al
integration of residents during both the planning and implementation phases. (Challenge/risk)

6. Low interest from private stakelders (Risk): Due to the relatively low regitate prices in the
neighbourhood, the interest of private stakeholders in thenstruction of residential angdommercial
buildings is limited. This can jeopardize the estimated construction scope and timee.fréhe
development of the sites owned by private landowners is crucial for the establishmartarhprehensive
energy system.

10 hitps://www.ntnu.edu/smartcities/pisec
11 https://fmezen.no/wp-content/uploads/2019/01/ZEMReportno-10.pdf
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17 Oulu, Finland MAKING CITY

Generalinformation

City Oulu
Project name Making-City
Project status plannedy implementation phaseH realizedj in operationn
Project start¢ end 12/2018¢ 11/2023
Contact Samuli Rinne
Project website Under construction
Size of project area 4 hectare
Building structure Newly built’H Existing neighbourhootH Mixed'H
Land use 1 Re;idential: 3 hectare (75 %) Land use Making City Oulu
1 Office:-
1 Industry:-
1 Other: Commercial 1 hectare (25 %)

Commercial;
25%

Residential;
75%

Financing ¢20Ft Ay@SaldyYSyidyY ouIp YAf2o ¢
oXmMno YAfa2d € O6YdzyAOALI t Fdzy Rao
HYyZH® YAf 2 finanan@2 YLI y& O2

MEIMHT YAf2 € 09/ 0

= =4 =4 =4

Overviewdescription of the project

MAKINGCITYis a largescale demonstration project aiming at the development of new integrated strategies to ad
the urban energy system transformation towards low carbon cities, with the positive energy district (PER)camsdhe
core of the urban energy transition pathway. The project will be intensively focused on achieving evidences ak
actual potential of the PED concept, as foundation of a high efficient and sustainable route to progress beyond the
urban transformation roadmapsLocated 3 km away from the city center of Oulu, the district of Kaukovainio has
selected to implement the PED concept developed in MAKINIY The etrofitting of residential buildings, geothermsg
technology, and energyt@rage tanks are the main solutions that will be implemented as part of the PED concept. B
promoting sustainable energy solutions, the PED method is expected to attract new families, foster communit
advance eqality between population group®verall, the PED implementation in Kaukovainio will be driven by the

alaidSNItftlry F2N aflyR dzaSs SYy@ANBYYSyGlrfs FyR (NI y:
and Oulu representatives. Firstly, the retrofitting of icemntial buildings (windows, home energy controllers to moni
FANJ ljdzt t AGe@ yR GKS SySNHe& O2yadzYLIWiAz2yXo gAtf I|ff2

58



Strategies

Goals/ambition

Positive Energy  Zeroemissionx Energy neutrak Energyefficient x
Carbonfreex Climate neutrakx

Sustainable neighbourhood Social aspects/affordability

City of Oulu is doing ambitious work for climate change mitigation. The framework is embed
the City strategy Oulu 2026:

https://www.ouka.fi/documents/52058/17394318/ENG_Oulu2026 kaupunkistrategia.pdf/f9b8#%t4b64-838a
fe0Odde2a52eb

As extesion work of the city strategy a new environmental programme will be decided in the
government in April. The main object of the programme is that city of Oulu is carbon neut
2040. SECAB(stainable Energy and Climate Action Plan) is part gbtbgramme and accepte
by the city government in December 2018.

Indicators/expected
impact

Project and City level KPIs are under construction. Hukicators are chosen byechnical,
economical, environmental, societal and social points of view.

Overallstrategies
of city/municipality
connected with the
project

The City of Oulu was connected to the energy agreement and climate agreement of Cove
Mayors for Climate and Energy in 2016 in which the 40% of the 1990 level reducing of the ligh
gasemissions of the city has been bound itself by the year 2030.

The main object reducing of greenhouse gas emissions of the agreement is through the me
which reduce energy consumption and energy efficiency and the increasing of the use
recurringforms of energy. According to the plan of action, the City of Oulu will reduce its lighth
gas emissions by 27 measures which have been divided into buildings and functions,
buildings, residential buildings of the city, to street lighting, fiafand waste managemer
according to the SECAP sectors by the year 2030.

Furthermore, it has been presented to the power and heat production and increasing of the
the energy of the one recurring and the operations models to the changes joiningunesaend to
whole urban structure. The emissions of the industry have been marked off outside the agree
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Vision of Carbon Neutral Oulu 2040:

—+ Object -20 % achieved in 2013

Development path )
loadina and dmggingsfutron’ 1S
Rusko development
LEIHighlnim

2025
Glimate education SSEERR

Waking city —project of mative power in
2018-2023 it
KETS Renunciation of T
enhancing of use.
2017-2025 oil heating of 2030
5 . housing stock
E-Lighthouse —project 2015-2030
20162019 City bikes 2019
Changes in siudgs
ESCO-projects and Solar panels B

treqtment at
real estate rounds e Salar panels at Oulu Waterworks
2017 -> management plant Port of Oulu
2019 2020

LED-street
lightning
2018/2019

Solar panels
at Oulu Waterworks
2019

2016 Development of carbon neutral in Oulu — 2030 2040
Emissions per capita -29 % Total emissions -54 % Total emissions— 80 %
compared to 1990 level, compared to 1990 level compared to 1990

Benviroc

Which fctors have
been includedn
implementation

Local (renewable) resources Regionaknergy systenx  Mobility x  Buildingsx

Materialsd Refurbishmentx Sustainable productiod Sustainable consumption

strategies? (Local) Governance Legal framework Business models

Other. Energy distribution
Innovative 1 City of Oulu, enabler and coordination, new forms of participations of citizens
stakeholder 1 Jetitek Oy, innovative heat pumps (Industry, Business)
involve_ment 1 Oulu Energy, new forms of heat production and distribution (Industry, Business,drvest
strategies 1 Arina Oy, recirculation of waste heat (Business, Investor)

1 Sivakka Oy, refurbishments (Investor/real estate)

1 YIT Oy, innovative housing (Investor, Business)

I VTT Oy, design support (Research)

1 University of Oulu, design support (Research)
Typology oknergy | Geothermal technology and PV panels will support the existing heating district system. Ong
supply innovative feature is the installation of geothermal heat pumps and thermal borehole er

storage under the Arina shopping centre. Coupled withpanels covering the roof of this buildi
and excess heat from refrigeration, the tanks will assure a seasonal energy storage: on sumr
extra energy produced will be redistributed into the district network (heating and hot wate
stored for wnter energy demand peaks.

Success factors ‘ Challenges/barriers

cases.

The project technical actiorewe carried out within the first| Financial viability may be questionable especially for the
3 years with an additional monitoring period of two yea| transition period. Also the knowledge of the issues may
during which time the energy consumption data is collec] lacking.

and energy savings potential further evaluated. Tésults
and lessons learnt wille taken to practice oniditrict level
in other areas of the city. In order to get real emissi
reduction techniques must be tailored to suit differe
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18 StorElvdal Norway- Campus Evenstad

General information

City StorElvdal Municipality, Norway

Project name Campus Evenstdd ZEN Pilot Project

Project status plannedfy under constructionH realizedH in operation
Projectstart ¢ end n/a

Contact NTNU:

Arild Gustavsen

SINTEF Community:
JudithThomsen

Project website https://fmezen.no/campusevenstad/

Size of project area 61 000 nd

Buildingstructure Newly built  Existing neighbourhootH Mixed H
Land use Residential
Office

Other:building stock of 10 006?in total, mainly office and residential use.

Financing Public

Overview description of the project

The ZEN Research Centrgilot projects serve as innovation hubs where researchers, together with building
professionals, property developers, municipalities, energy companies, and building owners and users, test new s
for the construction, operation, and use of neighltbaods in order to reduce the greenhouse gas emissions to zero
a neighbourhood scalén total, the ZEN pilot projects encompass more thajp80 people, more than 1 million $built
area, and more than 5.5 million4tand area

The Department oApplied Ecology and Agriculture of the Inland Norway University of Applied Sciences (H@gy
Innlandet) is located at the Campus Evenstad. It is located in a rural area in thEN&tak municipality. The campt
accounts for 6000 n? of land with 17buildings (1(D00 n¥ gross internal area (GIA)) with different uses: administrati
education, and sport, student housing and building operation. The construction of a new administration and ed
building with ZERCOM standard and a GIA of 1 1#lpei 6 SSyY wnamp | YR Hnamc gl a 2y
projects.

Campus Evenstats a pilot project within the Research Centre on Zero Emission Neighbourhoods in Smari
(https://fmezen.no)).

12 https://fmezen.no/campusevenstad/
13 https://fmezen.no/
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Strategies

Goals/ambition

Positive EnergiH ZeroemissionH Energy neutralH Energy efficientH
Carbonfreef] Climate neutralH
Sustainable neighbourhoayl Social aspects/affordability

Other: Thegoalis to develop a ZEN with regard ¢campus operation. This goal incorporates t
optimization of energy production, management and use. Campus Evenstad aims to be a r
energy hub and a demonstration plant for renewable enerthe Campus Evenstad Energy Cer
(CEECQ)

The goal will be achieved using the followmgasures

w 5S@St2LIYSYyd 2F | aAYINIL SySNHe& YIyl3SYSy
and thereby the load on the net. The aim is to increase the amount epsalfuced energy.

w h LJG A Yrketpldy bétkesn different electricity (solar cells, CHP, net) and heat (CHP,
collectors, biebased and electric boiler) sources.

w 9ySNHe &i02N}3S Ay olFdidSNRSa Ay |
day, week and year

w LI AOFGARZY 2F GKS fA@GAy3 Il 0
energy consumption and greenhouse gas emissions.

ySieg2N

YSGK2R2 ¢

Indicators/expected
impact

ZEN KPi@ttps://fmezen.no/wp-content/uploads/2018/11/ZEMReportno-7-Bilingual.pdf)

Overall strategies
of city/municipality
connected with the
project

n/a

Which factorshave
been included in
implementation
strategies?

Local (renewable) resourcéld Regional energy systeq Mobility j  BuildingsH
Materialsfi Refurbishment] Sustainable productiof  Sustainable consumptiofi

(Local) Governanag Legal framework] Business model§
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Innovative The Campus is owned by the Norwegian state with Statsbygg as the public owner, and resp

stakeholder for the administration of the real estate. The Inland Norway vdrsity rents the area fron

involvement Statsbygg. The student organization Studentsamskipnaden owns the two dormitory hous

strategies campus, which are built with passive house standard and include in total 117 residential ur]
students.

Typology of energy| The demand for heat on the campus is covered bysite heat production through the newl

supply established CHP plant, and otierd of the electricity demand is covered.

Success factors

Challenges/barriers

n/s

Legislation: Another landowner owns part of tl@ampus, the existing law a
regulation framework therefore limits the establishment and operation o
comprehensive energy system with just one interface to the net owner

63



URBAN EUROPE “HC

19 Trondheim, NorwayNTNU Campus within thnowledge Axis

General information

City Trondheim, Norway

Project name NTNU Campus within the Knowledge Axis, Trondlgefi&N Pilot Project
Project status planned’H under constructionH realizedR) in operation

Project startc end 20162025

Contact NTNU:

Arild Gustavsen
SINTEF Community:

JudithThomsen
Project website https://www.ntnu.no/campusutvikling
Size of project area 136,000 nt of floor area
Building structure Newly built ' H Existing neighbourhootH Mixed H
Land use n/a
Financing Public

Overview description of the project

The ZEN Research Centre pilot projects serve as innovation hubs where researchers, together with building prof¢
property developers, municipalities, energy companies, and building owners and users, test new solutions
construction, operation, and use of neighbourhoods in order to reduce the greenhouse gas emissions to ze
neighbourhood scale. In total, the ZENbpprojects encompass more than B00 people, more than 1 million Tuilt
area, and more than 5.5 million%tand area.

The Knowledge Axis is a noghbuth bound route in Trondheim that includes a high concentration of knowlétgasive
institutionsinvolved in research, education, business and public sectors. NTNU is one of the aGimasglong the axis
and the relocation of the social sciences campus currently found at Dragvoll, to the Glgshaugen Campus will str
this position. The relodibn encompasses a spatial demand of 1B® n? of floor area and, after the completion in 202
17,000 additional users. In total 316 students and,B50 employees will use the campus on a regular basis.

NTNU is a pilot project within the Reseaf@éntre on Zero Emission Neighbourhoods in Smart ditigss(//fmezen.no/).
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Strategies

Goals/ambition

Positive Energ\H ZeroemissionH Energy neutralH Energy efficientH
Carbonfreefy Climateneutral H

Sustainable neighbourhootH Social aspects/affordability

The main goal of the campus consolidation project is to develop a campus, which provides t
environment for excellent research, education, dissemination and innovationyvisimn rapport
for NTNU (2014:88) describes the option to expand the vision of zero energy building «to a @
perspective, which means that all activity on and adjacent to the campus will be at a zero ¢
level in 2060x».

The main measures to meet tigpals involves the application of a detailed project plan and rele
quality principles:

1 Development of a vision, quality principles and the identification of the appropt
construction area; Phase 1 «Vision» (2016)

1 Development of a master plan, desigoncepts and the detailed planning of the units g
the academic communities; Phase 2 «Definition» (2017)

1 Development of a program for room use and functionalities, for the design and fo
construction; Phase 3 «Design» (2€2A@20)

1 Development of quatly assuring solutions, rules for use and the localization of users; F

4 «Construction» (2022025)

Evaluation and adaptation; Phase 5 «Use» (from 2025)

Application of six quality principles to ensure that the new campus has the required g

characteristics. The principles are unifying, wit, urban, network of hubs, effeg

sustainable and living laboratory. These principles shall be applied to all phases

project development.

= =

Indicators/expected
impact

ZEN KPI$ftps://fmezen.no/wp-content/uploads/2018/11/ZEMReportno-7-Bilingual.pdf

Overall strategies
of city/municipality
connected with the
project

Smart cities strategies, Mobility

Which factors have
been included in
implementation
strategies?

Local (renewable) resourcéld Regional energy systerhl Mobility 'H BuildingsH
Materials’H RefurbishmentH Sustainable productiorH Sustainable consumptioid

(Local) Governanag Legal framework] Business model$

Innovative
stakeholder
involvement
strategies

The two main stakeholders af&tatsbyggand the project owner NTNU, which have establishe
project organization for the campus development that is part of the NTNU administration.
stakeholders are the Trgndelag regional municipality and the Norwegian state, as owner
NTNU. A smaller part of the Campus, Elgesetergate 10, is owned by Stasbygdl in the near
future be developed as a new education and service centre. The student organization Si
important actor with regard to student involvement and on campus service supply for studen

Typology of energy
supply

n/a
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Success$actors Challenges/barriers

n/s (planning phase) Based on seven qualitative interviews with different departments at NTNU and
Trondheim Municipality, sighallenges and riskgave been identified in the planning
process so faf:

- Anchoring of ambitionsThe goals in relation to the campus project are descri

in several leading documents (Trondheim Kommune, 2012, Trondheim Komr
NTNU, 2014, NTNU, 2014), but the scale of the project, the time pressure
conflicting goals are perceived as obstackeshte high ambitions. In addition, th
two main partners, NTNU and Trondheim Municipality, are huge organiza
where responsibilities are distributed among several departments and employ
This can result in a lack of ownership and accountability windlowing the
ambitions related to the establishment of a ZEN.

- Competence for an integrated approacfithe broad level of professional af
organizational challenges to establish a ZEN sets high requirements for the st
of the project development withregard to interdisciplinary teamwork and th
application of an integrated approach.

- Appropriate involvement of available knowleddgenhe involved partners distribut
the knowledge to develop a ZEN, but due to the size of the involved pal
organizationsit is difficult to integrate it properly in the development.

- Involvement of citizens The project owner NTNU naturally focuses on
involvement of their own users students and employees. The involvement
citizens and especially the closest neightspus not so obvious. There is alread
resistance from neighbours and from the politicians against the plan
construction. Other important groups who need to be involved are the busi
sector and landowners, especially those located close to thepoam

- Conflict of goalsSome interview partners describe the possibility that the goq
develop a campus that provides the best environment for research, educg
dissemination and innovation should be prioritized before the goal to devel
ZEN.

- Seveal landowners (RiskBeveral landowners have stakes in the campus ared
the possible construction area in the Elgeseter district. Disagreement an
landowners could jeopardize project development. An open question from
project owner is to identif the appropriate owners for the buildings with regard
the management of the energy system.

- Financing (RiskYhe financing of the project is not yet guaranteed and is am
other things dependent on the sale of the Dragvoll Campus. If this area is regt
for another purpose, such as housing, a higher market price could be realize(

14 https://fmezen.no/wp-content/uploads/2019/01/ZEMReportno-10.pdf
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20 Trondheim, Norway+CiyxChange

Generalinformation

City Trondheim(Norway)
Project name +CityxChange
Project status plannedfy under constructionimplementation’H realized in operationf

Project startgcend | 01.11.2018; 31.10.2023

Contact Silja R@nningsen (Project Coordinator)

Project vebsite https://cityxchange.eu/

Size of project areal Two PEBs scheduled in Trondheim (see also ioelow): Brattgra (30.04.2021), Sluppe
(hectare) (31.10.2021). Bttgra: 60 ha. Sluppen: 16 ha

Building structure | Newly built§  Existing neighbourhood, Mixed H

Land use - Residential: 27%
- Office: 19%

Land use +CityxChange Trondheim

- Commercial business (Industry): 5.5%
- Shopping centres and shops: 13%
- Hotel/Restaurant: 7% Gl Residential;

28,50% 27%

- Other: 28.5%

Office; 19%
Hotel/Restaurant;
7%

centres and ommercda
shops; 13% business
(Industry);

5.50%

Financing Not able to specify exact percentages on each financing type.

- Public (EU and national funding instruments)

- Publieprivate risk sharing and investment schemes
- Private stakeholder financing

- ESCO or similar scheme

Overview description of theproject

LightHouse city LHC Trondheim (Central Norway), together with LHC partner Limerick (IE), Fellow Cities Pisek
(EST), Alba lulia (RO), Sestao (ES), and Smolyan (BUL), universities of Trondheim and Limerick (NTNU and
industry partners ad nonprofit organizations make up H2020 SC@&nded +CityxChange proje@verall vision of
b/ AG@E/ KIONBS (M Ja /(XK S FdzidzNB 6S 6l yi G2 tABS Ayasz i
LHC Trondheim will within October 2D@eploy two PEBs (Brattara and Sluppen), perform grid optimizing of city ca
Glgshaugen (campus being @wn concession area for thermal/EL), and connect the three areas for exchange/tre
energy and capacity/effect. Important in the +CxC innovaii® to establish a plug&play architecture that with so
changes/amendments ay be deployed in other cities.
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Working in detail within smaller, defined geographical areaslled

community grids, we have introduced the level CSO (Commu
System Opettar), below the DSO level. The CSO will for our PEB
Trondheim be our EL DSO, for campus itis NTNU. In other places/
with other preconditions and frame conditions, the CSO may
another type of organization/ company. Dividing the concession al
into smaller units or energy ecosystems, and then building the wh

t— DA2 BRATT@RA
t— Brattorkaia 15
t— Brattgrkaia 16

AyiS3aNI iSR SySNBe
viable approach towards EU Common Energy Market, &
establishment of PEBs, then upscaled into PEDs.

é. é é. L] é Y a -'F N\E L Brattorkaia 17, Powerhouse

— Future demo blocks

— DA3 CAMPUS NTNU
GLOSHAUGEN

—t-+ DA1 SLUPPEN - TEMPE

-+ Ola Frost vei

I Sluppen
Sluppenveien 10
Sluppenveien 9
Sluppenveien 17 A
Sluppenveien 17 B
Sluppenveien 19
Leirfossveien 5 D
Leirfossveien 5 E

i~ Nidarvoll replication

Strategies

Goals/ambition

Positive Energy X Zeroemission] Energy neutrafj Energy efficient
Carbonfreefy Climate neutraf
Sustainable neighbourhood

Other:

Social aspects/affordability

- Generate, test anderify new business models with lower risk, decreased payback times,
focus on ROI.
- Increased community awareness, engagement and involvement

Indicators/expected
impact

Environmental, Societal, Social, Community participation and behavioural influence, Eco
Regulatory, Technical, Energy related, Upscaling & Replication.

A total of 33 KPIs; examples: GHG and NOx emissions, RES share, RES efficiency, RES
RES flexibility, RES curtailment, RES traded, optimizedosslifimption, total new investments i
RES, reduction in grid investments, decrease in simple payback time, ROI, # new jobs, ch
regulation, # new PEB prototypes, etc.

Overall strategies
of city/municipality
connected with the
project

- Trondheim Master Plans (Societal Plan and Area Plan)

- Energy and Climate Action Plan

- City Development Strategy

- Strategic Business Development Plan (comprising Trondheim Region, not only city)

Which &ctorshave
been includedn
implementation
strategie®

Local (renewable) resources Regional energy systeth  Mobility X~ Buildingsx

Materialsfi Refurbishmentx  Sustainable production  Sustainable consumption

(Local) Governance Legal framework  Business models
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Other:

Distributed Energy Resource Management Systems (DERMS); energy systems integrati
P2P trading of energy and flexibility (virtual and physical)
Our own designetlocal Energy Market (Energy Trading Platform) and Local Flexibility Mg

Innovative Risksharingand investment models comprising public sector and core private stakeholderg
stakeholder as thermal and EL DSOs, building ownansl private financing institution.
involvement TunedEPCs for two cases: Corporate, and private tenants
strategies InnovationPlaygrounds involving both citizens, businesses, NGOs etc
Testingand experimenting of several citizen arena approachesidticguse of advanced digitg
tools for stakeholder engagement
MNextDSYSNI GA2y {YFENI /AGAT Syé¢ &aiGNriS3IrsSa
Typology of energy Grid electricity (mainly hydropower with emission factor approx 21 g CO2eq/kWhO®%
supply hydro); since we follow EU definition of PEB (and BEST Table generation), grid EL is not

in local, primary energy.

District Heating (close to 100% domestic/household waste, incineration based)

PV

Several heat pumps and HP systems integratiam. flew large HPs: One will extract waste h
from local data centre, one to utilise waste heat from local, large cooling/freezing faciliti
HPs to do local distribution of additional heat as well as redistribution and storage at |

district heatng system.

).

- V2B (energy/peak shaving and possibly frequency alignment)
- New, distributed energy system requires 3 batteries of approx 500 kwWh: Sluppen (2), B

Success factors ‘ Challenges/barriers

Full anchoring and ownership at top level admd

political level; CEO formal project owner

Solid anchoring at all key departments with
municipality

Highly skilled personnel also within municipality,

core topics such as project coordination/manageme
energy, business development, ICT, citizeivivement
Pro-active and innovative external partners that cove
all crucial topics to realise PEBs/PEDs. DSO level t
necessary to have on board

The possibility of setting up local regulatory sandbo]
with someseveral dispensations from nationi
regulator

Open, local trade of energy, effect, flexibility, frequen
etc.

Viable business, investment, and risk sharing mog
that focuses on improved/adequate ROI for the privg

stakeholders involved

¢2 20U0FAYy GKS aO2NNBOI¢
national energy/grid/  concession legislatio
Deregulation of monopolies, possibilities for P
trading

Willingness from building/asset owners to invest
Local stakeholder engagement and involvement
including both citizens, businesses, NGOs etc.
Impact d innovative interventions difficult to quantify]
scarce historic data and track records for PEB/PED ¢
Will new business concepts and models float? How
get to commercially viable models on shorter term
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21 VOory, Estonia +CityxChange

Generalinformation

City V6ru (Estonia)
Project name +CityxChangéPositive City ExChange)
Project status plannedRy under constructionimplementation’H realizedy in operationn

Project startc end 1 November 2018 1 November 2023 (the duratioof the action will be 60 months)

Contact Tiina Hallim&e female,is development adviser of Vdru town (13 years of experiences in proje
management and local authority development plans). Master degree in Economics. In the pf
project the role is to cordinate activities which are connected with Varu town.

Diana Venefemale,head architect of Véru town (since august 2017), TTK University of Appli
Sciencesarchitecture, Tallinn University of Technolagarchitecture. Main field is urban plannin
andcoordinate activities which are connected to this topic in Voru.

Project vebsite https://cityxchange.eu/

Size of project areal The V6ru Demostration area covers an aref,82 km2(the total area of Voru is 14 square km).

Building structure | Newly builth  Existing neighbourhootH Mixedn

Land use Thecomposition of land purpose is:
. . Land use Voru project area
- Residential: 37.3%
. Unreformed
- Commercial 19.6% Land; 1%

- National defence: 1.1% |

- Manufacturing land: 1.2%
- Transport: 14.8% Residential;
- Public buildings land: 25.5% %

- Unreformed land: 0.5%
/Commercill;
20%

Manufacturing;

1% National
Defense; 1%
Financing Grant
Overview description of the project
b/ AGEE/ KIy3aS ot2aArAdAgdsS / aAde 9E/KIy3aSo A& | aYIlNI G

HorizonH nHn NBaSEkNODK FyYyR Ayy2@F GA2 EmadNREING cyiviSnitiRyw G KS (

Norwegian University dbcience and Technology (NTNU) will be the host and lead the +CityxChange consortium t
with the Lighthouse Cities Trondheim kommune and Limerick City and County Council.

The +CityxChange vision is to enable themation of the future we want tave in. This will include the development
a framework and supporting tools to enable a common energy market supported by a connected community. T
lead to recommendations for new policy intervention, market (de)regulation and business modelsltidsiiver positive
energy communities integrating®obility as a Service (eMaaS).

Trondheim, Limerick, Alba lulia, Pisek, Sestao, Smolyan and Voru and their industry and research partners are join
to co-create the future we want to live irAs aspiring Lighthouse and Follower Cities, respectively, they have detail¢
their ambitions into the +CityxChange proposal, which describes a structured approach on how to develop and
Positive Energy Blocks and Districts and scale these quarasf the Clean Energy Transition. The approach combi
Prototyping the Future through Integrated Planning and Design; Enabling the Future through Creation of a Commo
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Market; and Accelerating the Future through CommunityxChange with all stidess@f the city. New forms of integrate
spatial, social, political, economic, regulatory, legal, and technological innovations will deliver citizen obsery,
innovation playgrounds, regulatory sandboxes, and Bold City Visions to engage ciwl socétuthorities, industry, an
RTOs to scale up from PEBs to PEBs to Positive Energy Cities, supported by a distributed and modular ene
architecture that goes beyond nZEB. On top of this, the consortium will create a new energy marketcdesiga to
consumerdriven innovation, developed in close working cooperation with national regulators, DSOs/CSOs, p
developers, and local energy communities. Flexibility will be put at the core of the distributed energy system by ¢
new mico-grid operation, prosumedriven Community System Operators, and new markets for peak shaving/RES 1
to reduce grid investment needs and curtailment. Their aim is to realize Ewvijge deployment of Positive Energ
Districts by 2050 and prepare theay for fully Positive Energy Cities

The role of Voru in this project is Follower City, performing mainly the replication tasks indicatéRbiteading T6.10.
In addition V&ru will participate in the Follower City activities in the \WKFP10.

V&ru townwould like to focus on its historical part (0,37 km2, approximately 1100 inhabitant, hatesésiilt in the period
of 17841940) in order to find innovative solutions for decreasing CO2 emissidnad 2 (2 OKI y 3&nd
behaviour. V&ru town wold like to increase the attractiveness thfis area and bring is as an example of a best li
environment. As it needs bigger approach Viwwn would like to make bold city vision which includes general pla
the V&ru town, analysis aboufdru heritage and visions for heritage area, also technical documents for innov|
solutions, 3Dintelligent platform especially for heritage area.

Strategies

Goals/ambition Positive EnergiH ZeroemissionH Energy neutraH Energy efficientH
Carbonfree’H Climateneutral H
Sustainable neighbourhootH Social aspects/affordabilityH

Other: Sustainable Development

Indicators/expected a. Technical implementation

impact i. detailed specifications with respect to tibechnologies that were installed
ii. the size of the technologies

iii. design of the overall solution,

iv. the company(s) that installed it,

v. how long it took etc.

b. Social implementation, i.e. information with respect to how the \Rds implemented with
respect to the citizens in the block/district,

i. what engagement activities were carried out,

ii. anecdotal evidence on what was successful and why etc.

c. Legal implementatiog information regarding any
i. regulationbarriers that had to be overcome
ii. planning applications that had to be submitted
ii. how any technologies or services were procured
iv. what stakeholders (public and private) had to be consulted etc.

d. Economic implementation
i. costs of the overall Demonstration Project
ii. breakdown of capital equipment, materials, installation costs etc.
iii. any investments that were obtained, how they were obtained, where they daome etc.

e. Environmental implementation
i. theimpact of the DP to the block/district,
ii. how it improved the environmental capacity of the block and
iii. what impact it had from an environmental perspective
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Figure 27: Expected Impact Figure 28: Expected Impact (Continued)

Overall strategies | Voru town would like to be a growing smart intelligent small city (energy, innovation, ren
of city/municipality | strategies).
connected with the

project The strategy is currentideveloped to achieve our goals.

Which fctors have | Local (renewable) resowesH Regional energy systerdl Mobility 'H BuildingsH
been includedn
implementation
strategie® Sustainable productiorH Sustainable consumptioi

Materials'H RefurbishmentH

(Local) Governancél Legal frameworkH Business model$d

Innovative City planners, building owners/managers, energy managers, investors, designers, policyn
stakeholder citizens, communities, grid operators, urban stakeholders, media, project stakeholders,
involvement stakeholders

strategies
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Target Markets

URBAN PLANNING

Stakeholders

URBAN

ELECTRIC AND PLUG-IN VEHICLES

E-MOBILITY AS A SERVICE

ARCHITECTURAL, ENGINEERING AND CONSTRUCTION (AEC)

RENOVATION AND RETROFIT
ENERGY MANAGEMENT AND ESCO

SMART CITIES AND SMART BUILDINGS/TECHNOLOGIES

COMMUNITY AND MICROGRIDS

ENERGY TRADING PLATFORMS

FLEXIBILITY AND DEMAND RESPONSE

TECHNOLOGY
AND SERVICE

DEVELOPERS

AUTHORITIES

PUBLIC BUSINESS
COMMUNITY COMMUNITY

PROVIDERS

REGULATORY AND
AUTHORITIES INVESTORS

Barriers
No integrated Lack of incentive, lack of confidence in the No marketplace, Lack of confidence
design approach, solution, knowledge and edu n, no hard to find re ng return
lack of support support tools, no capital, lack of investment customers, difficult of value,
tools, no capital. mechanisms, split incentives way of to showcase new conservative
working, customer disruptive NG risk
satisfaction... solutions... aa
Drivers

Meeting SECAP
and sustainable
development
goals, better living
for citizens, better

city environment.

Improved comfort (technical), reduced bills
and potential to create revenue throu

supply feconamic), contribute to sustainable
development goals (environmental),
and better living and

working spaces (social)

Longevity of the
infrastructure,
creating new
market places,
future praofing,
offer new value

Bring new

show case
technaologies

Ability to give
more loans with
greater confidence
and less risk;

ability to develop

at lower risk.

Figure 32: +CityxChange Stakeholder Value Chain

Typology of energy| -
supply -

District heating (woodchip technology)
Renewable materials, solar thermal energy

Success factors ‘ Challenges/barriers

Firstandbig thing ishat the project got foundatior
work could be started

It is difficult to start with innovative projects in the rur
area. People are against everything new.

The project is not taking seriously because this is 1
for this area.
Actually it is a big challenge how to get people belig
in that.

The barriersare political and financial.
+CityxChangeroject one of the challenges to transit {
clean energy, and realize positive energy districts,
with the regulatory framework that governs DS(C
TSOs, and energy companies throughout Europe.
of the corechallenges faced in the wigscale roHout of
Positive Energy Blocks is the physical/spatial constrg
of continuity between adjacent buildings and D
resources available within the local energy system.
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ANNEX: Background information ovidru

Véruwas founded on 25t of August 1784 and is situated in the Sektstern part of Estonia and is the capital of V8ru county.
total area of Voru is 14 square km2. The total population of Voru is 12 367 (In Estonia 1 3£5c688jituting 0,94% of theotal

population in Estonia. Voru is the fLbiggest city by its population in Estonia. Voru is the capital of Voru region with 12.367 inhak
(2017). Voru region has 33.505 inhabitants. Voru ca@mntyain economic sectors are forestry and wood proicgsgurniture and food
industry and also tourism. The biggest foreign owned companies based in Vdru county are AS Toftan (wood processing)(W&B
processing), AS Antsla Inno (furniture production), AS Rauameister (metal processing), AS Y{aoduur®cessing) and Danpows
GmbH (energy production). The county enjoys an advantageous location due to its relative proximity to Pskov in Russ)aafid
Riga in Latvia (220 km). Accessibility is provided by several transport corridors rumnimgptthe county. One of the most importar
transit routes in Estonia, Talliffartu-Pskov, passes the county. The South East corner of the county is crossed by tRskBigt

Petersburg major road. County is strategically placed on trade routes bettheeBast and West. According to statistics (2015) V
county GDP is 278,9 m euros (which is 1,4 % from GDP), in V&ru county GDP per capita is 8 308,1 euros. In 2016 ther
companies exporting (turnover 112,3 m euros) and 371 companies importngsg(turnover 60,9 m euros). There are 41
entrepreneurs running their businesses in V&ru region.

Most of the people in V&ru town are working in service sector (schools, hospitals, military, etc). The biggest indusivieaia wood
and food processig factories (Cristella VT, Valio).

In V&ru county there are 95,3% Estonians, 3,3% Russians and 1,4% other nationalities. Two indigenous ethnic groups tigarity’

¢ the Voro people and the Setos. Both ethnic groups have their own language (ViopaBe cultural heritage in traditions. Th
population in town and region is ageing; 75 % of the population lives in-ffailtbuildings. There are 883,36 inhabitants per k
(average in Estonia is 29,8). In Tallinn there are 2 676,4 and in Tartu Ar@&hBants per km2. V8ru region made joint procureme
to provide public transport in V&ru region (In town and in region). With new service provider Voru region started to Cé¢Gbdsm
LNGCNG gas station was built for that. V6ru took part in aamati programme aiming to reduce the usage of fossil fuels in pt
transport. Voru has 16 km of light traffic roads. The most problematic issue for Voru town is that people are moving ddréreown

to surrounding municipalities or bigger cities intdbéa. Also the centre of V&ru and heritage area is week and poor from activ
People are moving to live from the city centre to the suburb areas of the town. As there are no universities in town,eaplegnove
to other towns in Estonia or abroathsufficient public transport. There is urgent need to bring people and life back to city centr
to reconstruct buildings to make them more energy efficient.

Voru is a really small city only 14km2 and 12367 inhabitants. The population and regiomlis ageing. It is a big thing to becon
noticeable even in Estonia.

A problematic issue for Voru is that people are moving out from V&ru town to surrounding municipalities or bigger citiesiin Elso
the centre of Voru and the heritage area are wdath poor activities. People are moving from the city centre to live in the suburb
there are no universities in town, young people move to other towns in Estonia or abroad. There is insufficient publirttr@hspe
is urgent need to bring peopland life back to city centre, to make heritage area attractive place to live and have business
reconstruct buildings to make them more energy efficient.

For a bigger and more integrated approach V&ru town aims to build the bold city vision whictema general plan of the V&ru tow
analysis about V&ru heritage and visions for heritage area, linked with technical documents for innovative solutionsp&thappand
intelligent energy systems especially for the heritage area. A new plan fortd@ruwill focus on how to bring life back to the ci
centre (includes citizen participation, innovation, energy efficiency etc.) and include analyses, visions, and virttal thiamsstorical
area in the frame of energy efficiency, innovation andifiee or neutral energy blocks, where technical reconstruction document
the houses and quarters of the energy blocks will be created.
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IN PLANNING STAGE

22 Bergen, NorwayZero Villag&ergen(2VB}Y

General information

City Bergen, Norway

Projectname Zero Village Bergen (Z\V3)ZEN #ot Project

Project status planned’H under constructiom} realizedj in operation
Project start¢ end The estimatedimeframe for completion is 2Zb.

Contact NTNU:

Arild Gustavsen
SINTEF Community:
Judith Thomsen
Project website https://zerovillage.no/

Size of project area 378,000 nt

Building structure Newly built’H Existing neighbourhood) Mixedn
Land use Residential92 000 nd

Office
Financing Private developer

The main stakeholder in the ZVB project is the private project owner ByBo, a Bergen
developer that focuses on the development of lemergy and environmentdtiendly
buildings and neighbourhoods.

Overviewdescription of the project

The ZEN Research Centre pilot projects serve as innovation hubs where researchers, together with building profs
property developers, municipalities, energy companies, and building owners and users, test new solutitims
construction, operation, and use of neighbourhoods in order to reduce the greenhouse gas emissions to ze
neighbourhood scale. In total, the ZEN pilot projects encompass more th@A®BPeople, more than 1 million m2 bui
area, and more thas.5 million n? land area.

The Zero Village Bergen project encompass the development of a new neighbourhood on the outskirts of Bergen

The planning consists of approximately 720 dwellingsO(®2 n?), divided between terraced houses (68% of total flg
area) and apartment blocks (25%). 7% of the floor area is dedicated toasatential purposes such as offices, shops
a kindergarten. In addition, a common parking garage using mainly wood as building material, is planned. The e
time frame for he project is 120 years.

The key innovative elements are photovoltaic generation with excess power used for EV and public facilities, lov
construction materials, local thermal hub, and smart energy management. The energy demand for all purpddes
covered to the greatest possible extent by renewable energy sources without loss of natural diversity.

The area is located 1.6 km south of Bergen in proximity to the Flesland international airport (3 km) and the busin
of Sandsli/Kokstadith about 15000 workplaces. The closest centre is Blomsterdalen, a distance of 750 m.

A forest and a lake, as well as, a residential area and a road surround the area. The planned development area ig
in use as a greenfield site with some seatathed houses on it. The closest public transportation hub is the light rai
km to the north, but there is a bus stop on the site with buses approx. every 15 minutes.

15 https://fmezen.no/category/pilotprojects/
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The main stakeholder in the ZVB project is the private company ByBo, a Bergendeastoper that focuses on th
development of lowenergy and environmentdtiendly buildings and neighbourhoods.

Several private consultant agencies such as Norconsult, Multiconsult and Snghetta and researchers from the ZE
Centres have been inWwed in the planning of the project.

Zero Village Bergen is a pilot project within the Research Centre on Zero Emission Neighbourhoods in Sm
(https://fmezen.no)).

Strategies

Goals/ambition PositiveEnergyH ZeroemissionH Energy neutrafj Energy efficientH

1

1

Carbonfreef] Climate neutralH
Sustainable neighbourhootH Social aspects/affordabilitgy

The goal is to construct residential buildings within a neighbourhood métlzero greenhouse ga
emissions during the operation phase of the buildings on an annual basi<O(ZE&hdard, ret
www.zeb.ng. The goal is planned to be met using the following measures:

Minimize energy demand through the energy efficiency of the buildings. Developme
an individual energy system based on solar cells and local thermal emelngy
Stepwise development of the area in combination with a gradually rise of ambitions
regard to building standards (from ZEB-EQ at an early stage to ZEBM, see
www.zeb.no).

Development of a transport infrastructure based on a broad network of walking
bicycle pathways, charging stations for electrical bikes, a car pool for electriarghiem
electric bus that connects the neighbourhood to the nearby train station.

Creation of an attractive public space which encourages an emifsimaly lifestyle: e.g,
shared space, community gardens, a market place in a central position withiy
neighbourhood and playgrounds.

Indicators/expected ZEN KPIs (https://fmezen.no/wgpntent/uploads/2018/11/ZEMNReportno-7-Bilingual.pdf)

impact

Overall strategies | n/s
of city/municipality
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connected with the
project

Which fctors have
been includedn
implementation

Local (renewable) resourcéld Regional energy systeril Mobility 'H BuildingsH

Materials’'H Refurbishment] Sustainable productiof Sustainable consumption

strategie® (Local) Governanag Legal framework] Business model#

Innovative The main stakeholder in the ZVB project is the private project owner ByBo, a Bergen
stakeholder developer that focuses on the development of kewergy andenvironmentaifriendly buildings and
involvement neighbourhoods.

strategies

Typology of energy| The key elements are photovoltaic generation with excess power used for EV and public fag
supply local thermal hub based on renewable energy.

The energy demand for all purpes will be covered to the greatest possible extent by renews
energy sources.

Success factors Challenges/barriers

Planning phase.

Based on amapping of pilot projects within the ZEN centérand PISEC]
project’, six majoichallenges and risksave been identified in the plannin
process so far:

1. Limited knowledge and understanding about ZEN ambitions,

embedded requirements are a low priority on the executing I
(construction side).

2. Time pressure: Ongoing construction around the area, such as the re
road Hjellestadvegen, requires a decision about the connection of the
development area to the technical infrastructure. A later connection to
infrastructure network will esult in higher project costs.

3. Uncertainty and risk: High uncertainty about the acceptance of the prg
by the authorities, the time pressure, and the assumed cost increa
heighten the risk for hindering project implementation. The risk is ma
carried by one private developer, and the risk of project cancellatio
therefore medium.

4. Conflict of goals (Risk): The ZVB project refers differently to goal
emission reduction and densification than the public actors, and ther
offers room br disagreement among the involved partners.

5. Political commitment (Risk): Disagreement between the local and reg
authorities on the evaluation of the project with regard to planni
regulations could jeopardize the implementation of the projecheT
associated time lag arises will cause more costs and uncertainty fo
private developer.

6. Costs to develop alternative solutions (Risk): The developmen
alternative solutions (e.g. wood as construction material for the park
garage) icostintensive and the approval of funding proposals is percei
as low. Due to the described uncertainty and risk, the ability of the pri
developer to bear the costs is limited

16 hitps://fmezen.no/wp-content/uploads/2019/01/ZEMNReportno-10.pdf

17 https://www.ntnu.edu/smartcities/pisec
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23 Espoo, FinlandSPARCs

Generalinformation

City Espoq Finland
Project name SPARCs
Project status plannedx under constructior? realized® in operation

Project startg end

Potential: 01/2020 12/2025

Contact

Elina Wanne, City of Espoo

Francesco Reda, Project international cooaddm

Project website

https://www.sparcs.info/ (partly under construction)

Size of project area

about 52 ha

Building structure

Newly built’H Existing neighbourhootH Mixed'H

Land use - Residential21%

- Office: 6%

- Indu stry:- Raslzdle;tlul:

- Services/cultural/civil73% g

mdusny;m
Services/cultural/
civil; 73%

Financing The PEDs demonstration are included within the city activities for the carbon

transformation by 2030, which mobilizes a huge capital from different financial r

- adzy AOALI tf TFdzy RAY

- PrivatefundyY pnT ®o ac

- wSaSIFNODK 9/ Fdzy RayY c¢ ac

- brdA2ylt NBaSIkNOK FdzyRay
covering the 6 largest cities in Finland, including Espoo

MTH®PO ac

E

OLISYRA |
c! A1l O2f

esource

Overview description of the project

Sustainable energfPositive & zero cARbon Communitieg@monstrates and validates technically and semtonomically
viable and replicable, innovative solutions for rolling out smart, integrated positive energy systems for the transiti
citizen centred zero carbon & seurce efficient economylhe project will facilitate the participation of buildings to tk
energy market enabling new services and a virtual power plant concept, creating VirtualPositiveEnergy commu
energy democratic playground (positive energgtidcts can exchange energy with energy entities located outside
district). Espoo, PEDs demonstration activities focus on musedbuilding blocks, consisting of both existing building st

and newbuilt, within fast growing districts along the minitodal public transport network.

Strategies

Goals/ambition

Positive Energy Zeroemissionx Energy neutrat Energy efficienk

Carbonfreex Climate neutral

Sustainable neighbourhodd Social aspects/affordability

Indicators/expected
impact

Environmental, Societal, Social, Economic, technical, Spatial, Regulatory
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PEDs demonstrations will enable, inform and support the efficient urban transformation of
into carbon free societies, including especially smartwweks, low carbon transport solutions,
sustainable energy transition, and improved air qualitynumbers, the project targets a 64%
carbon emission reduction, 65% increase in share of RES, and 53% of energy savings

Overall strategies of
city/municipality
connected with the
project

Espoo is the fastest growing city in Finland, and an integral part of the Helsinki ¢
metropolitan area. Espoo expects to reach 300,000 inhabitants by 2022 and continue gro
400,000 residents and 18MO0 jobs by 2050.

The overarching sustainability objective of Espoo is to reathon neutrality by 2030including
fossilree district heating, and reduce its emissions per capita by 60 % by 2030, compared t¢
Espoo has set in the city strateggrss RYAY A &GN GA PGS RS@GSt 2 LIY
9 a LJ2oetlde council term 2012021 to implement actions towards the carboeutrality 2030
objective. These actions are implemented in collaboration with companies, RDI institutions,
and local esidents. The focus of the programme period is the implementation ofdeting
methods in the promotion of carbon neutrality. The planned PEDs are actions towards
objectives. The programme has five key utility goals:

- Espoo is built and developeding smart solutions,

- Citizen mobility is made easier and muitodal transport is fostered,

- EmissioAree energy production and smart energy solutions,

- Espoo citizens act responsibly.

- Environmental benefits and recreational opportunities of the nearbyaunrdings grow.

Which fictors have
been includedn
implementation

Local (renewable) resources Regional energy system Mobility X Buildingsx

Materialsd Refurbishment Sustainable productiox  Sustainableconsumptionx

strategies? (Local) Governance Legal framework Business models

Innovative Citizens, Industry, Investor/real estate, Business, Research, Energy utilities, Reg
stakeholder educational institutes. Allianamodels for smart city development, citizen engagement strateg
involvement

strategies

Typology of energy | Solar thermal energy, Geothermal energy, District heating/local heating, Heat pump sy
supply waste heat, seasonal storages, batteries, PV, Biomass CHiedBibnal eV charging; " life

battery; Peer to Peer energy transaction, Virtual Power Plant

Success factors Challenges/barriers

also signed

to be a

The city is a frontrunner in intelligent and sustainab
smart city development:
sustainable city in Europand won the international
Intelligent Community Award 2018. Espoo has bg
nominated pioneer and one of 25 the citi¢
LI NGHAOALI GAy3 !
the UN Agenda 2030 Sustainable Development Gq
The city joined the Covenant of Mawor2020
commitment in 2010. In February 2018, Espoo
the Covenant of
O2YYAlUYSyi
emissions by 40% by 2030. The City of Espoo was
the first municipality in Finland to join the nation
Commiment 2050- the Society’s Commitment t
Sustainable Development.
recognized as being among the first movers in
Nordics in working with the 2030 Agenda. The gog
top performer
development in Europe.

Changes in the business environment challenge the

development, requiring the city to take the initiative for activ
new and innovative careation models for stakeholde
collaboration.Rapid growth of the city as well as demograp
changes, cause inased demands on resources and ¢
infrastructure, to be concurrently developed towards sustaina
and carbon neutral solutions. Hence emissions can be decre
per inhabitant, whereas the total use @f.g. energy tends tq
increase.

Espoo is the mg

bQa {5D

i2 NB ﬁ'\e"‘a‘ggsé 2? Main Challenges durintpe PEDs planning:

- Wide network of different stakeholders involved, do v
dzy RSNE Gl YR SI OK 2GKSNRa L3

- The change in theme of energy is currently very rapid, how
we take this into account when planning this kind of Ig
ambitious project?

- There are challenges due to the climate and northern loca
regarding heating and energy demand. These are different f

Central Europe. How can these be brought forward.

Espoo has also b

of sustainable cit
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24 Parma, Italy Castelletto

Generalinformation

City Parma

Project name Castelletto

Project status planned’H under constructiom} realizedy in operationn

Project startc end 2020¢ 2025

Contact Enzo Bertolotti

Project vebsite n/a

Size of project area n/a

Building structure Newly built  Existing neighbourhood) Mixed H

Land use - Residential: 20% Catellstto AredliParmia
- Office: 5%

- Industry: 0%
- Other: 75% (schools, swimming pool, stadium)

Residential;
20%

‘ Office; 5%

Industry; 0%

Financing - PublicPrivate
- Research funding

Overview description of the project

The City of Parma wants to redevelop a part of the city, located in the ssagtern part, into the first PEB Positive
Energy District. The area is just outside the city centre and it is mainly residential, with several sport, commer,
health faclities and a good accessibility by public transport and bicycles.

The buildings involved in the PED will be:

- astadium

- aschool (with an auditorium and a gym)

- aswimming pool

- 7 residential buildings in a former industrial area

Strategies

Goals/ambition Positive EnergiH ZeroemissionH Energy neutraf] Energy efficientH
Carbonfreer] Climate neutrafy

Sustainable neighbourhootH Social aspects/affordability

Indicators/expected The project will havenvironmental, social, economic, regulatory impacts
impact

Overall strategies 1 Parma Smart City 2030 (2019)
of city/municipality 1 SEAP (2014)

80



URBA Qy/JUROF’E

connected with the
project

1 SECAP (2019)
1 PUG 2020 (Urban General Plan)

Which fctors have
been includedn
implementation

Local (renewable) resourcéd Regional energy system Mobility 'H BuildingsH

Materialsy RefurbishmentH Sustainable productiotH Sustainable consumptioiH

strategie® (Local) Governancel Legal framewrk Business model#

Innovative The project will develop innovative involvement strategies for citizens, investor/real es
stakeholder business and research.

involvement

strategies

Typology of energy| - Solar thermal energy

supply - Geothermakenergy

- District heating/local heating
- Heat pump system
- Photovoltaic

Success factors

Challenges/barriers

- Quadruplehelix model applied to PED - The main challenge is to make local authorities dri

of the Plus Energy strategy.
- The main barrier is theeffective and innovative
management of smart grids
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25 Paterna (Valenciagpain Barrio La Pinada

Generalinformation

City

Paterna (Valencia), Spain

Project name

Barrio La Pinada

Project status plannedry implementation StageH realized® in operation
Project startc end 2016- 2027

Contact Oscar David Sanchez

Project website https://www.barriolapinada.es/en/

Size of project area about 25 ha

Building structure Newly built'H Existing neighbourhoofy  Mixed?

Land use - Residential 90% Paterna, Barrio La Pinada
- Commercial: 10%
= Residential = Commercial
Financing - Private

- Research Funding
- Green Financing

Overview description of the project

Barrio La Pinada is the first Edistrict in Spain to be edesigned by its future residents and conceived around a sck
Theproject is located in Paterna, Valencia (Spain), at 10 minutes from Valencia city centre and typically enjoys

days of the year.

It integrates the principles of sustainable urban development while aiming to create social and environmental valu

positive impact and an attractive environment where residents will be able to live, work and enjoy nature.

It will offer 25 hectares of pine trees, where approximately 1.000 families will be settled progressively throughg

growth phases of the preft.
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Strategies

Goals/ambition Positive Energy Zeroemissionx Energy neutra! Energy efficienk
Carbonfreer] Climate neutrak

Sustainable neighbourhoodd Social aspects/affordability

Indicators/expected - Environmental

impact - Societal
- Social
- Economic
Overall strategies | - Smart City Strategies

of city/municipality | - Growing City
connected with the
project
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Which fictors have | Local (renewable) resources Regional energy systemn Mobility X Buildingsx
been includedn N
implementation Materials'H Refurbishmenty Sustainable productior  Sustainable consumptioi
strategies? (Local) Governance Legal framework Business models
Innovative - Citizens
stakeholder - Industry
involvement - Investor/real estate
strategies - Research
Typology of energy| - Geothermal energy
supply - District heating/local heating
- Photovoltaic

Success factors ‘ Challenges/barriers

Involvement of citizens and local authorities in t
development of a new district

Open innovation lab (La Pinada Lg
http://lapinadalab.com) focused on urba
sustainability where we do collaborate wit
companies, startups, universities, research &
technological institutes and citizens in order to tacl
challenges in cities; Barrio La Pinada serves as a

world testbed of new, innovative urban solutions.

Gain international recognition so our solutions a
learning can be scaled up and we can achia
greater impact.

Establish an international network of collaboratq
in order to learn from other positive energ
districts, projects and initiatives.
Mobilizing finance for sustainable urbs
developments.
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26 Rome ltaly¢ Pietralata PED

Generalinformation

City Rome, Italy

Project name Pietralata PED

Project status planned’H under constructiom} realizedj in operation
Project startc end n/a

Contact Stefano Pizzuti

Project website n/a

Size of project area 70,000 n¥?

Building structure Newly builth  Existing neighbourhootH Mixed i

Land use Residential 6 Buildings (30%)
Other: School, Swimming Pool (70%)

Rome, Petralata PED

Financing - PublicPrivate
- Research funding

Overview description of the project

The project consists of a large and solid public and private partnership made of research and technology acad:
science institutions, industry & SMEs, Ammfit and consultant agenciesThe ambition is to contribute to energy
transition through smart integrated infrastructure by the realization of Positive Energy Blocks (PEB), working on a
Energy District (PED) perspective, suited and tailored for Mediterranean Cities. Aioaralsib based on the contributio
of the energy flexible communities, a pillar to achieve such paramount results.

The projectis based on 4 main pillars:
Vision

Climate, Cultural, Socieconomics Specific Approach for Urban Energy efficiency in the éteatiean Context respectin
the European Policies and targets and enforcing the public debate, knowledge exchanges and international netw
build Bold City Visions. Replication Plans will look forward to regulatory framework evolution and to thenosations
in the energy market.

Model Expansion to scale up PEBs

EE, emobility and Sharing solutions to Smart Energy Distq&g&D that can evolve into PEDs. Engagement, Policies
incentives supporting Smart Energy Districts transition towRED and Positive Energy City models, within a recitie
and integrated energy management.

Flexible Capacity & Energy Sharing Models
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Demand Side (Response) Model for Communities enabling flexible Capacity and increasing Energy Efficiency; |
Energy System through RES growth, Deep Retrofitting and both thermal and electric Smart Grid expansion.

Energy Communities

Citizens Energy Communiti€SECbased on public participation and stakehold@sgagement. Urban Center, Living L2
and Open Inneation Environment for PPPP-design of Deep Retrofitting and Smart Solutions. School centered
Model as best practice and awareness core to boost energy transition.

Integrated innovative solutions for PEBs/Districts will be developed, implementetiedteand their performance
monitored where PEB Living Labs will be the core of replication and expansion to the District scale.

Strategies
Goals/ambition Positive EnergiH Zeroemissionj Energy neutralf Energy efficientH
Carbonfreef] Climate neutraf
Sustainable neighbourhoayl  Social aspects/affordabilityH
Indicators/expected - Environmental
impact - Societal
- Social
- Economic
- Spatial
- Regulatory
Overall strategies - Smart City Strategy
of city/municipality - Energy Masterplanning
connected with the - Other: Citizen Energy Communities
project

Which factors have| Local (renewable) resourcéld Regional energy systeq Mobility H BuildingsH
been included in

. . Materialsfi Refurbishment] Sustainable productiotH Sustainable consumptioitd
implementation

strategies? (Local) Governanag Legal frameworkH Business model$
Innovative - Citizen

stakeholder - Investor/real estate

involvement - Business

strategies - Research

Typology oEnergy - Solar thermal energy

supply - Geothermal

- District heating/local heating
- Heat pump system
- Solar Bicycle Pathway

Success factors Challenges/barriers

Total net energy need [kWh/yB,201,512 ESCOs have a major role in the financing scheme, it s
Total local RES [kWhiy]: 4,114,827 be better balanced with public fundings

% of total net enegy need covered by local RE38.5% Regulatory framework to be updated

86



27 Tampere, Finlandllokkaanpuisto

Generalinformation

City

Tampere, Finland

Project name

llokkaanpuisto

Project status

plannedx under constructior? realized® in operation

Project startg end

planning completed; construction starts June 2019

Contact

Maarit Vehvilainen

Project website

www.stardustproject.eu

Size of project area
(hectare)

Floor area for residential buildings and parking 16,66@Iv hectares)

Building structure

Newly built’H Existing neighbourhood) MixedR

Landuse

Residential 100%

llokkaanpuisto, Tampere

Residential,
100%

Financing

Private, research funding
on YAf2 € SdzZNB Aa O2yaidNHzOGA2Yy O2ad 27F Lt

Overview description of the project

New residential area at urban environment. Apartment buildings connected either Didsoown GSHP. Own PV fa
outside the urban area. H2020 Lighthouse project Stardust demonstration. Show case in Finland. Number of stak
from private and public sectors involved to the project.

Strategies

Goals/ambition

Positive Energy  Zeroemissionx Energy neutral Energy efficienk
Carbonfreed Climate neutraf

Sustainable neighbourhodd Social aspects/affordabiliy

Indicators/expected
impact

Environmental, Economic, Regulatory

Overall strategies of
city/municipality
connected with the
project

Smart City Strategy, Grow smart Togethetps://smarttampere.fi/en/home/

The City of Tampere is building into a smart city by treating city development majegiatforms
for innovative solutions and new business models. The city enables this by opening data, b
ecosystems and enhancing the culture of crmghistry ceoperation The City of Tampere i
creating platforms that enable ecreation, busines ecosystems, new business models, smart
solutions, and as a result, better quality of life. In the field of real estate and buildings the
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aspects of development in Tampere are sustainability, energy efficiency, wide range of s
fromhouseY  Ayi Syl yOS
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Which fictors have
been includedn

Local (renewable) resources Regional energy systefn Mobility 2

Buildingsx

implementation Materialsx  Refurbishmen® Sustainable productiod Sustainable consumption
strategies? (Local) Governance Legal framework Business models

Innovative Industry, Real estate, Business, Politicians, Research

stakeholder

involvement

strategies

Typology of energy | Geothermal energy, District heating, Heat pump system

supply

Success factors ‘ Challenges/barriers

City level: The Grow Together strategy (see previous fie

Regional and national Level: Ministry of Environment, 7
Ministry of Economic Affairs and Employment and Hous
and The Housing Finance and Development Centre
Finland have positive attitude towards the project.

European level: H2020 funds towards the demonstratior
smart energy solutions (Stardust SCC1)

Project is thdirst energy community project in Finland. It
therefore a test case from legal point of view, busing
concept, energy transfellokkaanpuisto has needed a lot
legal and business consultingecause project it the firs
one and this is why minises are following it.

Solutions have been for example:

- PV farm is a Ltd Real Estate owned by Ltd hou
companies

- Refinements to RS documents (RS is system,
housing projects are secured)

- Deal with utility company
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28 Trento, Italy Santa Chiara Urbdbistrict

General information

City Trento (Italy) Case Study: Santa Chiara Urban District
Project name Santa Chiara Open Lab
Project status plannedx

Project startg end | December 201¢ December2023

Contact Giuliano Franzoi, Sara Veronksjgi Crema

Project website http://www.comune.trento.it/Comunicazione/ll -Comuneinforma/Ufficio-stampa/Comunicatt
stampa/S:-ChiaraOpenlLab-approvazionedei-progetti

Size of project area| 3.5 hectare

Building structure | Newly builtf  Existing neighbourhood, Mixed'H

Land us€%) - Residential20%

; Land use Santa Chiara, Trento
- Services80%

Residential;
20%
Office; 0%
Industry;
0%

Services;
80%

Financing - PublicPrivate
- Research funding

About 41 million euros of total investments in the Santa Chiara Open Lab project

Overview description of the project

In the north of Italy, Trento has a population of about X100 inhabitants and a surface area of 158 kmz2. Every year
city classifies among the first five in Italy for quality of life and has been selected in 2014 to enter the IEEE Ss
initiative. Trentd@ energy saving action plan includes: a global energy saving (mostly by retrofitting of public build
760,000 MWh, a renewable energy share of2@M0 MWh and a CO2 reduction of 2300 tons.

Ly Hnmc GKS adzyAOALIfAGE 2F ¢NByid2 KF& RNIgy (GKS &
{lLyldlF [/ KAFNYé€d ¢KS diz2d@at FMLXNZER Y2 HSHBES nMNB2SD YR K
D2@SNYYSy (G T2 NJ dexyraordirary htgrveritiéhprogbdmt fdr urban regeneration and the safety of
suburbg.

Starting from 2019, in the Santa Chiara Urban District witielierbished four public building complexes (volume; %%
m?3, floor area: 976 nt) and will be built another new private building complex (Habitat complex, volurh©43m?, floor
area: 11088 n?). These buildings are designed to: public offices, public meeting areas, social and health needs,
shops, housing.

TKS p Ay@2ft SR o0dzZAft RAy3a gAff 0SS adzll ASR gAGK |y A
of the following main components:

1 A central geothermal resource providing heating and cooling through borehole heat exchangers and acti
seasonal storage for the residual heat from building cooling and for the excess solar heat production;
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1 Alow temperatureDHC network (T < 50°C) that connects the geothermal resource with buildings;

1 Electric heat pumps at building level providing the necessary heat and cool to the buildings (space heatin
cooling and domestic hot water);

1 Distributed PV feeding electrieat pumps;
1 Distributed solar thermal collectors for domestic hot water and space heating;
1 Distributed small building storage for domestic hot water and space heating/space cooling inertia.

With only one thermal machine, the heat pump, it will be pogsiiol provide space heating, space cooling and domg
hot water. The high expected efficiency of the heat pump (SPF>5) wilidranteed thanks to the high energy performang
of the buildings (for space heating user side temperature < 50°C), the ube gkbthermal source, rather than the a
and the integration of the solar source for domestic hot water and space heating. For the low temperature district |
and/or cooling network heat transport losses < 3% are expected. The outcomes of thet puidjeinclude detailed
dimensioning of all components, including the innovative ones, and their adjustment to each other for best perfor
of the overall system, development of operation strategies, evaluation of possible tariff models, identifatigroof of
sensitive parameters (e.g. geothermal characteristics of the ground, solar production profiles, individual building 1
demand profiles). A detailed dynamic simulation model of the whole heating and cooling supply system will be edta
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5 buildings with high energy performance

ENERGY GENERATORS: electric heat pumps, PV, solar thermal

.
* ENERGYDEMAND: space heating, space cooling, domestic hot water
.
* ENERGY STORAGE: small building storage

=y K | 3
. - E=d 1 1 - P
dpo%Q QL-%9. 05-1 9 O i O - . ©
| | [ L1 | |
1 L 1 J
| LOW TEMPRATURE DISTRICT HEATING AND COOLING |
‘GEOTHERMAL RESOURCE
(heating, cooling, storage)
i T
e .. ™
T& :
Strategies
Goals/ambition Positive Energy Zeroemissior® Energy neutrak  Energy efficienk

Carbonfreed

Climateneutral?

Sustainable neighbourhodd Social aspects/affordabiliy

Indicators/expected
impact

1 Reduction of heat demand in the public building complexes: 1.3 GWh/year

1 Local RES production: PV = 291 MWh/year; geothermal = 734 MWh/year heg
1100 MWhlyear cold

1 Environmental: reduction of CO2 emissions = 351 tCO2/year

1 Economic: reduction of energy sto= 94000 euro/year

Overall strategies of
city/municipality
connected with the projec

- Smart City Strategies
- Urban Renewal Strategies
- Energy Masterplanning

Which fictors have been
includedin
implementation
strategie®

Local (renewable) resourcéld Regional energy systefil  Mobility 'H BuildingsH
Materials’H RefurbishmentH
Sustainableproduction’H  Sustainableconsumption’H

(Local) Governanag Legal frameworky Businessnodels'H

Innovative stakeholder
involvement strategies

- Citizens: Municipality of Trento, Province of Trento
- Investor/real estate: Habitat
- Research: FBK

Typology of energy supply

- PV: 230 kW, 291 MWh/year

- Heat pump system: 1080 kW, 917 MWh/year heat + 917 MWh/year cold
- Geothermalenergy: 23750 m of BHEs

- District heating/local heating

- Solar thermal

- Waste heat
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Involvement of main public and private stakeholders
project partners

High reduction of heat demand in existing buildings
77%)

Refurbishment of existing buildings and shift from O
100% in the use of renewable sources

Construction of new highly efficient buildings 10(
powered by renewable sources

High production of renewable electrical (2¢
MWh/year) and thermal energy (734 M\itear heat +
1100 MWh/year cold)

Use of seasonal underground thermal energy stor;
(seasonal UTES)

Optimal integration of multiple renewable sources a
waste heat (power to heat; low temperature DHC)
Inclusion of the study area in the Province of Trel
characterized by renewable electricity productic
(mainly hydroelectric) greater than consumption (in
annual balance)

Introduction of advanced monitoring and contr
systems at building and at DHC level

URBA@U ROPE

Success factors ‘ Challenges/barriers

Involvement of all citizens living in the Sartdiara
Urban District

The Santa Chiara Urban District is a migeaperty area
(PubliePrivate): share technical solutions, subdivis
of costs and incentives

High financial commitment

Intervention on existing buildings

Optimal integration of multiple reewable sources an(
waste heat

Introduction of advanced monitoring and contr
systems at building and at DHC level
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29 Vienna, AustriaZukunftsquartier
Generalinformation

City Vienng Austria

Project name Zukunftsquartier(Future Quarter)

Projectstatus plannedx under constructior? realized® in operation

Project startg end 07/2018¢ 06/2019 (start of construction: Q3/2021; Finalisation Q3/2024)

Contact Petra Schéfmann, UIV Urban Innovation Vienna

Project website http://www.urbaninnovation.at/de/Projects/Zukunftsquartier

Size of project area | n/a

Building structure Newly built'H Existing neighbourhooH Mixedn

Land use The(planned) usage mix includes about 50% living and 50% office/trade/small industry and
businesses in each examined quarter.
Financing CKAA SELX 2Nl 02NB &iGdzRé A& FTdzy RSR o6& &/ A

al/ Ale 2 Risak esearthradddechnology program of the Federal Ministry for Trans
Innovation and Technology (BMVIT). It is handled on behalf of the BMVIT via the A
Research Promotion Agency (FFG) together with the Austrian Economy Service Corporailiq
and the Austrian Society for Environment and Technology (OGUT).

Overview description of the project

One of the many challenges on the path to decarbonisation is the development of sustainable, safe and affordabl
supply strategies for (newonstruction) quarters. As support and to set an example, the municipal government of \
undertook the realization of an innovative raheodel city district in its governmental agreement (2015) in the chay
G6SySNHe&¢ o
In the course of the funded expddl G 2 NB & (1 dzR& & Cdzli dzNB v dzF NI SN& 6 & Y% drjedpy|
quarters are developed. Based on and subsequent to this scoping study, an energy showcase quarter in Vienn
realised. Plugnergy quarters are city districtshich produce more energy (electricity and heat) over the year than
users consume by utilising local energy sources, synergies concerning mixed usages and flexibilities. In the coy
project, possibilities and definitions to transfer this coptéo the very dense city are being investigated.

The undertaking strives for the development of a quaeergysystem that enables the distribution of the recover
energy between the local consumers and thereby optimizes all energy services compveheridie areas of focus lie ¢
the technical and economic feasibility as well as user comfort. On the basis of the exploratory study, an energy s
quarter in Vienna shall be realised.

Under the direction of the UIV Energy Center and together with pinoject partners University of Applied Scieng
Technikum Vienna (FH Technikum Wien) and the Institute of Building Research and Innovation (IBR&lI), profound
and economic analysis and rough energy concepts as well as variants for a numberefecareas with mixed usage

Vienna in the ®, 10", 16", 17" and 2! district are currently being developed. These are predominantly new constru
quarters, but also existing quarters of different size, that show varyingitenenergy potentia which shall be used wit
innovative concepts. For the one or two quarters with the highest probability of realisation and on the basis of th
energy situation as well as stakeholder requirements, detailed energy concepts on the level of preldaraftarsire being
developed. Thereby, the technical and economic feasibility as well as the legal framework are analysed and exarn

Property developers and planners of the respective quarters are involved in the project as well as important m
adors. This creates the best possible conditions for a subsequent realisation. Through collective analysis of &
number of quarters and the development of recommendations for action, the project shall give new insights f{
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&®

broader application ofi KS 02 y GSLIINBRLI ljdgak NI SNE | yR Fdzy OQGd A2y | &
realisation of future innovative energy showcase quarters in Vienna and other cities.

Marx HUB X

Oberlaa

© Urban Innovation Vienna

Strategies

Goals/ambition

Positive EnergiH Zeroemissiony Energy neutralf Energy efficientH
Carbonfreef] Climate neutraf

Sustainable neighbourhoayl Social aspects/affordability

Other:

1 Economic feasibility
1 High quality of living and comfort
1 Early and constaniser integration for reaching the positive energy goal.

Indicators/expected
impact

The methodological approach is based on a primary energy balance of the quarter.

In the course of the project, certain indicators and system boundaries have been develop
order to differentiate the possibility to harvest esite renewable energy in densely populat
urban areas in comparison to less densely built regions (apattrbaitdings vs. singtamily
K2dzaSaosz +y aSySNHe& olflryOSé olFlaSR 2y GKS
G4SySNHe ONBRAGEZ O2YAYy3a FNRBY OSyidNIt NByS
is supplied, is calculated f@ach Austrian inhabitantwhich can then be taken into account f
primary energy balancing tiie quarter.

To visualize economic feasibility, additional costs in comparison to a conventional energy su
(gas heating) and lower building standards eatéculated.

Overall strategies
of city/municipality
connected with the
project

The project supports the goals of the Smart City Wien Framework Strategy concerning
resources and decarbonisation. The project helps to reach the goals statedineéhgy Framewor}
Strategy and the Climate Protection Program, as well as the Urban Development Plan
Additionally, the municipal government of Vienna decided on realizing innovative energy sho
quarters in its governmental agreement of 2015.
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Whid factors have
been includedn
implementation

Local (renewable) resourcéld Regional energy systerhl Mobility 'H BuildingsH

Materialsfy Refurbishment] Sustainable productiofy Sustainable consumption

strategie® (Local) ®vernanceH Legal frameworkH Business model$

Other.

- Needs and experiences of property owners/ developers

- Integration plan for future users
Innovative A concept for the integration of future users (renteosyners, employees) will be developed. T
stakeholder aim is to optimize the user behaviour respectively to minimize the potential negative effects ¢
involvement energy system.
strategies S )

In order to support a realization in the best possible way, both the developers as well as the

relevant administration of the city of Vienna have been involved right from the start.
Typology of energy| Different energy concepts and variants for concrete quarters are developed in order to achiev
supply energy over the year, while focusing eaonomic feasibility. Energy (both electricity and heat)

be exchanged with the (public) networks, although thesite renewable energy supply has to
greater than the consumption over the year.

Each energy system of the different quarters includbetpvoltaic systems as well as geothern
(field of boreholes and/ or groundwater) heat pumps. Depending on the local availability
demand district heating and direct or indirect surplus heat are also used. The gentle cooling
buildings during sumer (via component activation) is one measure for climate adaptation
supports the economic feasibility by enabling the long term attractiveness for renters and b
of the building. The extracted heat is stored underground and used for heating t@rwin

The planning of the local energy system includes flexibilities which facilitate the usage of rene
energy from PealShaving through demand side management measures.

Success factors ‘ Challenges/barriers

The developed system boundaries for positive ene
quarters in densely populated areas have already recei
considerable national recognition.

The early and comprehensive involvement of
implementationrelevant actors, including the cit
administraton, was an important step in supportirglater
realisation

Initial costeffectiveness analyzes show that the phrsergy
concept in combination with a suitable business mode
economically viable (in some cases even without subsic
in the long term.

On the one hand, it is very important to consider the to
of energy early in the planning process, on the other ha
it complicates the conception, as the future nogsidential
users are not yet known and their energetic behaviq
(demand, synergy effects etds)therefore difficult to plan.

Success factors in future realization projects will be
willingness of the quarter developers to accept long
payback times for their investment and put additional effq
into the planningand innovation process.

Last but not least the engagement of the future usg
concerning energy consumption and technology usagg
well as a long term monitoring process are key to reach
planned efficiency in reality.
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TOWARDBOSITIVE ENERGY DIIER

In this Section32 projects that did not declared a PED ambition but presents interesting features for the PED
program are describedThey are grouped in 3 categories depending on their development phase: Projects
Implemented/In Operatior{11), Prgects in Implementation Stag@5) and Projects in Planning Sta§s.

Figure 6 shows geographic distribution of projects without a PED ambition (Towards PED) in Europe while table
summarizes selected features of towards PED projeated oninformation provided by the projects and/or
available on their websites

TOWARDSPEDs IN BUROPE

No of projects
5

25

0

W

_ fﬁwv—f AN
\,
< Romania. -

7]
s
L7e
Powered by Bing

6 GeoNames HERE MSFT

Figure5 Europe distribution of pojectsof this booklet wih not declared®ED ambition

96



v )
O

OJ \
e
Y o b\\‘\»‘/ o

URBA@UROPE

2

[a]

o

4

o

>
o
2
—
=
w
w
w
>
O
o
w
4
w

S13A0ON SSaNIsng

1JVdIAIl JIINONOD3

AINIWIATOANI
HINMO/N3ZILD

1OVdINI
1V131D0S/1VID0S

1VHLNAN ILYINND
/3344 NOgy¥vd
/NOISINING 0Y¥3Z

1OVdINI
TVININNOYIANT

NOILONAOYd
ADYIN3 F19VMNIY
NOI93¥/1v201

Alnigon

JYNIONYLSYHANI
/oNIaling

NOILIGNV d3d

ENRARY

ALD

ON 12310dd

NO

30 Drammen

~>

31 Espoo

>

>

>SS

>

>SS S S S

32 Grenoble

33 Gyér

34 Lund (Linero)

35 Mieres

36 Milano

37 Mostoles

(Madrid)
38 Stockholm

39 Vienna

>

40 Zurich

~>

~>

41 Bolzano

>

>

>

R

42 Firenze

43 Graz

44 Florina

45 Helsinki

46 Henningsdorf

47 Hoje-Taastrup

(@sterby)
48 Hoogeveen

49 Kaiserslautern

50 Brunnshog/Lund

51 Lund

52 Malmo

53 Munich

54 Odense

NL

55 The Netherlands

56 Arnhem

57 Brussels

>

>

>

>

>

> S S

58 Freiburgim

Breisgau
59 Lecce

60 Trento

61 Turku

Table 2Summary of selected features of projects without a PED ambition
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IMPLEMENTED/IN OPERATION

30 Drammen, NorwayJacobs Borchs Gate

Generalinformation

City

Drammen, Norway

Project name

Jacobs Borchs Gate

Case provided by RHC/DHC+
https://www.rhc-platform.org/content/uploads/2019/10/RH¥/ISION2050WEB. pdf

Project status

plannedf) under constructior? realizedH in operation’H

Project start¢ end

20092012

Contact Jon Vincent Haugen
Project website www.df.no
Size of project area 1000m? (energy centre)

Building structure

Newly built§  Existing neighbourhootH Mixedn

Land use

Mixed use (city centre)

Financing

The facility is owned by an Energy Services CamppRrofits are rénvested.

Business modeMake heat cleanly and cheaply and sell fairly, reinvesting in growing the
network and continuing to improve the quality of tifi&cility.

Overview description of the project

Drammen wished to upgrade their existing district heating which was a mixture of electric, biomass and gas/g
recognised the need to move from fossil and combustion fuels and so decided to seiis@ter as a heat source for &
industrial heat pump. Also recognizing the danger of HydroFluoroCarbons (HFCs) and other synthetic working fl
began to explore the use of ammonia.

The facility is 50% owned by the city financial leaders and 50%aty private investors. The price of heat is regula
and transparent. The quality or cleanliness of heat is also regulated with respect to carbon and combustion pal
hence the shift from biomass.

Strategies

Goals/ambition

Positive Energ§j Zeroemissionx Energy neutra® Energy efficient

Carbonfreex Climate neutrak
Sustainable neighbourhodd Social aspects/affordability

A drive for both non fossil fuel and na@meenhouse gas working fluigdus maximum #iciency led
to deploying ammonia fjord source heat pumps.

Indicators/expected
impact

Economic:
.dzNyAy3 3ALa t2asSa GKS OftASyld YvYz2ySeo {LISO
KSIG odzi 3Ira 02380a8 etnka?2KI ama¥XlhaX ok

ceonkaz2 Koo

Environmental:
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Heat delivered from the heat pump is 67GWh/year, which avoid 78Gwh of gas, whilst cons
23GWhlyr of electricity which is practically zero carbon. In the UK the same consumption
equate to 5,000 TfoCO2 per annum. Gas would be 16,000 T ofg@Dannum.

The working fluid being ammonia contributes practically zera. €@d they used HFC R134a t
would have been an equivalent of 8000 km of driving equivalent if the plant leaked k@ per
year.

Scietal:
I'FNR G2 are a b2Nple& Aa &2 | 00dzaG2YSR
However, were the buildings to use electricity their cost would be far higher.

Overall strategies
of city/municipality
connected with the
project

Keepexpanding. They also plan to utilize the waste cooling (10dfough for 10 soccer fields
worth of data centres).

Which fictors have
been includedn

Local (renewable) resources Regional energy systesh Mobility i Buildingsx

implementation Materialsd Refurbishment  Sustainable productio  Sustainable consumptiof

strategie® . )
(Local) Governanag Legal framework Business models
They began deploying a district heating system many years ago and cottiroffer heat at a
competitive price. The key to expansion is the operation of a concession whereby building
O2yySOl AF 2y GKS 51 o0dzi R2y Qi ySSR (2 odz
wins and the network is as large as pb#esiand still growing.

Innovative n/a

stakeholder

involvement

strategies

Typology of energy| District heating/local heating, Heat pump system

supply

Success factors

Challenges/barriers

- Cleanliness and price control. -
- Biggest ammonia heatpump operatiray 90C in the

world.

Keep growing, broaden supply options to inclu
cooling.
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31 Espoo, FinlandSmartOtaniemi

General information

City Espoo, Finland

Project name

Smart Otaniemi
SMART OTANIEMI

Project status planned® under constructior? realized® in operationX
Project startg end 2018-2024

Contact Ismo Heimonensmartotaniemi@vitt.fi

Project website https://smartotaniemi.fi/

Size of project area n/a

Building structure Newly builtd  Existing neighbourhoodl Mixed x

Land use n/a

Financing ¢20GFt 06dzRASH 2F cdc aArffd ¢

wSaShkNDOK AyatArddziSa wotr aiAftd e O2YLIY
Partly (50¢ 60%) financed by Business Finland

Overview descriptiorof the project

The target of Smart Otaniemi is to plan and implement a new type of smart energy piloting area and ecosystem i
and dynamic district. Smart Otaniemi is an ecosystem of 34 partners, working on 6 concrete pilots, developing n¢
and creating new energy business.

An essential objective is to realise a showroom for new smart energy solutions and especially for Finnish compe
the same, pilots from different domains (smart energy, buildings, transport, and communicatiofevwdtmbined in
Otaniemi which enables finding synergies and maximising benefits from cigtiag value chains. Smart Otaniemi pil
platform serves both experimental research activities as well as-ttesearket proofing of concepts and products. Th
it enables both testing and piloting of solutions in development phase and proof of feasibility for commerci
exportable solutions.

Smart Otaniemi aims to be a living lab with real customers involved. Focus will be especially on utilizing dlldgfze
(energy, weather, traffic etc.) for new applications and services and on making Otaniemi metieneeaionitorable and
controllable area. The Smart Otaniemi innovation ecosystem is open to all and will be lasting and developing o
followingthe progress on its relevance areas.

Strategies

Goals/ambition Positive Energy Zeroemission® Energy neutra® Energy efficient
Carbonfreed Climate neutral

Sustainable neighbourhodd Social aspects/affordability

Other:

Smart Otaniemi seeks to establish a piloting platform that contributes to four common objec
societal development, innovation capabilities, export businesses and new investing possibili
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Smart Otaniemi clearly targets the objectives setBuysiness Finland Smart Energy program
terms of high level objectives, Smart Otaniemi contributes to developing smart energy ecosy
and platforms.

Further Smart Otaniemi addresses utilization of digitalization and 10T in energy sector, as
develops new business models for energy efficiency, renewable energy, smart grids, ¢
flexibility and customer interface.

At the same, Smart Otaniemi supports export industry be means of providing an internationg
showroom and reference cases foew solutions.

There is also a strong need of coordinating and evaluating of different Smart Energy pilots in F
Smart Otaniemi can act as a hub for these pilots and produce combined information in order
even more benefits of Smart Energyndavation ecosystems in Finland for business and decig
making purposes.

Indicators/expected
impact

n/a

Overall strategies
of city/municipality
connected with the
project

Smart Otaniemi will offer Espoo one potential channel to realise parts of their vision to be
emission free by 2030.

Aalto Campus has the target of being carbon free by 2030. Smart Otaniemi provides one rg
how to get to this target. The key issuage intelligent management of local renewable ener
resources, harnessing of the flexibility of the local loads, energy storages management,
Vehicles smart charging systems and intelligent integration of the mentioned resources in
energy narkets.

The Helsinki Metropolitan Smart & Clean Foundation is ayiae (20162021) step change projec
¢KS F2dzyRIFiGA2yQa GF&al Aa (2 RNAGS (KS OKI
GKS FNBI (2 0SS (KS arRaNd clRahSoluGoSsi The dioSeicdopedatoR w
the Smart & Clean Foundation will ensure that possible cross insemination of data, ideas, an
lead to cross sectoral innovation. The learnings from Smart Otaniemi Pilot can be distribu
other areas and cities as well as used for creating open data platforms for other sectors.

Which factors have
been included in
implementation
strategies?

Local (renewable) resources Regional energy systemh  Mobility x  Buildingsx

Materialsd Refurbishmenf Sustainable productior  Sustainable consumptioh

(Local) Governance Legal framework Business modebs

Innovative
stakeholder
involvement
strategies

VTT (Research)

Aalto University (Research)
ABB (Industry)

ACRE (real estate owner)
e2m (Industry)

Empower IM (Industry)
Eneron (Industry)

ESF (Industry)

Fourdeg (Industry)

Ensto (Industry)

GEF (Industry)

Granlund (Industry)
Merus(Industry)
Nokia(Industry)
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Nuuka Solutiongindustry)
Parking Energglndustry)
Savon VoimaIndustry)
Seneqo (Industry)

Typology of energy| District heating (open district heating), Deep Geothermal energy
supply

Success factors ‘ Challenges/barriers

Strong support from the Finnish national innovation ager] Regulatory barriers for test bégiloting experimentation.
Bussiness Finland. TH&osystem has increased and the
are now 70 partners. The pilots are ongoing and feasib
studies have been done. More pilots are planned and in
pipeline for a 2¢ and 39 phase. Regulatory sandbox und
evaluation.
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32 Grenoble, FranceCity Wide Project

General information

City

Grenoble, France

Project name

City-wide project

Case provided by RHC/DHC+:
https://www.rhc-platform.org/content/uploads/2019/10/RH¥ISION2050-WEB. pdf

Project status

planned’H under constructionH realizedx in operation'H

Project startc end

1970¢ ongoing

Contact

CCIAE Nicolas Giraud

Project website

https://www.cciag.fr/

Size of project area

(City)

Building structure

Newly built’H Existing neighbourhood Mixed H

Land use

n/a (mixed use/citywide)

Financing

Investment by Grenobldlpes Metropolis and the private company CCIAG

The district heating is operatighrough a public delegation service: the private company
CCIAG invest and operate the district heating for the next 15 years

Overview description of the project

The GRENOBIMEPESIETROPOLIS (METRO) district heating, with its 170 km of liquid pregsuater distribution
pipes, is the second largest District Heating System in France (900 GWh). The district heating is a strong part of t
strategy of the city. For 30 years, the city is engaged in a process to integrate renewable energy abhdnileedhe
network. Then CO2 emissions have drastically dropgg@Pg) since 1990 to reach a minimum level (115 g/kwh) in 2
while the RE penetration is currently about 66.5%.

The integration of renewable and recovery energy accelerates and solutiortepl@yed to achieve a 100% RE Dist
I SFGAY3 AY Hnood® {GFGS 2F GKS NI az2ftdziaAzya 60A2YL
az2fdziAz2y 0a40G2Nr3SzT / hu OF LWGdzNBZ aYl NI O2ngseaidn temtet.0

Fuel oil
. %

Coal

D

Animal meal

2% Household waste
36%

Share of each fuel mode (2018purce GAMDHS
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For the CITZEN Eurogan project (2018019, the Flaubert
district demonstrator is an expansion tife network via a low
temperature (70 °Tand low pressure sustation.

A new renewable (thermal solar energy) at lower temperature
source is connected to limit heat losses during transportation.
This new RE is coupled to a phase change material (PCM) heat
storage.

With a smart management control system the environmental
footprint is optimized and balanced using the solar energy, the
d02NI3S YR GKS o0dzZAf RAYy3aQ GKSNXIE AYSNIALF®

FLAUBERT Demonstrator timeline

Strategies

Goals/ambition Positive Energy Zeroemission] Energy neutra}  Energy efficientH
Carbonfreex Climate neutrak
Sustainable neighbourhood Social aspects/affordabilityH

- 75% RE in 2020
- 85% RE in 2022
- 100% RE in 2033

Indicators/expected EconomicCompetitive price of the DH compared to other energy
impact Environmental:100% RE in 2033
Societal:Maximise local energy and satisfaction of user

Overall strategies | The development of the DH and decarbonisation is part of the directory scheme of energy of
of city/municipality | city that include all energy (gas, electricity and heat)
connected with the
project The strategy is based on :

- Integration of recovery and renewable energy : replacement of fossil fuel boiler

- Densification and extensianincrease or stabilize the energy delivered of the DH

S Lyy2@FiA2y Y RSGSt2LVSy( 2F | ROIYyOSR 02
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