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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
WWW.]pi-urbaneurope.eu

www.ffg.at

Christoph GollneProgramme Manageent Positive Energy Districts and Neighbourhoods

christoph.gollner@ffg.at

The Strategic Energy Technology 8Eh

The SEPIlan, adopted by the Europelmion 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 feges on 10 key actions fields, of whi
FOGA2Y odH 2y aG{ YINInstoA
support the planning, deployment and replication of
100 Positive Energy Districts by 20@r sustainable
urbanisation.

https://setis.ec.europa.eu/

The JoinProgramming Initiative (JPI) Urban Europe

Wt L ! NblYy 9dzNE LIEuopeadA & 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 vaghprox.
100 million Euro public investmespentfor joint
calls JPI Urban Europe has establishedperation
schenes with Belmont Forum and China.

URBAN EUROPE
https://jpi-urbaneuope.eu/
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PREAMBLE

TheProgramme on Positive Energy Districts and Neighbourhoods (PBrammehas the ambition to support

GKS L FYyyAy3adsr RSLIX28YSyid FyR NBLXAOFGAZ2Y 2F wmnn \
transition and sustainable urbanisation. Positive Energy Distiittsaise the quality of life in Europeecities,
contribute to reaching the COP21 targets and enhanEmgpean 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 Citiesred Communities of the European Strategic Energy Technology Plan. The transnational Joint
Programming Initiative (JPI) Urban Europe provalesltestablished Programme Management Structure for the
PED Programme.

Solid understanding and considerationafdi S4Q &GO N} 6S3IASE G261 NRa t95ax S
the base of developing and designing the programme. This is why the PED programme aims at a stron
engagement of city authorities, research organisation, public utility provider andsindwand citizens
organisation in the programme implementation.

PEN Labs Innovation PEN Guides and Tools

Actions Certification, legal framework

creating space of experiment and regulations,

National and transnational R&l funding/financing models

funding for PEN Labs, Capacity building and training

international cooperation Public sector innovation
Stakeholder involvement
Technology assessment

European
Positive

Energy Cities
100 Positive Energy
Districts in Europe
committed by 2025

PEN Replication and
Mainstreaming

Integration in city strategies,
establishment of pre-conditions,

deployment
- Upscaling and replication

PED Programme implementation pathways, SourcePEFTACTION n°3.2 Implementation Plan

The PED Programme Cities Workshop (3 April 2019, Vierthayefore invited cities to cocreate the PB
Programme in a highly interactive setting and lay the basis for further cooperation. As a preparation for the
workshop, the participating cities have been asked about their-feEEed project experience. The cases are
collected in this booklet. Proje®@ Sa ONA LJGA 2y & I NB 2NRSNBR FFO02NRAYy3 {:
2LISNF GA2y ¢ (2 LT YyyAy3 &adl 3Sektions9 OK LINRP2SO0G A& LI
1. General information

2. Overview and description of the project

3

4

. Strategies
. Success factors and ctedbes/barriers

page2 of 95



Integrated
sssssss
\Y

> e

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 winter2019/2020 and
2) lessons learnt for the design of a Positive Energy Districts Network with dedicated exchange and mutual
learning formats.

T
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Many thanks to all contributers! Of course, this compilation is far from complete and must be seen as work in
progress content will be updated regularly and systematic analysis will be conducted.

Cities/projects (as of 124-2019)
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PROJECTS IMPLEMENTED/IN OPERATION

1 Hunziker ArealZurich Switzerland

General information

City Zirich, Switzerland
Project name Hunziker Areal
Project status planned® under constructior? realizedx in operation'H

Project startg end 2007¢ 2017

Contact Project contact «mehr als wohnen»

Example presented for PED Programme Cities Workshop (3 April, Vienna):
Swiss Federal Office of Energy

Ricardo Bandli

Federal Department of the Environment, Transport, Energy and Communications (DETEC

Project website https://www.mehralswohnen.ch/

Size of project area | 4.1 ha

Building structure Newly built'H Existingneighbourhood} Mixedn

- 1 H . 0

Land use (F;?f.SIdegtI;I' 88 % Land use Hunziker Areal, Zurich
- Ice: (0} er
= Industry / Industry: 0% Services; 6%

Office; 6%

- Other: Business & restaurant 6 %

Residential;
88%

Financing Privatecooperative "mehr als wohnen"

Overview description of the project

Several dozen smaller cooperatives in the citZwfich founded in 2007 the cooperative "mehr als wohnen" (more t
living) with the idea to develop new forms of living and structural innovations. In 2010, the cooperative was able
G§KS nm nan Yu tFNBS &aAGS 27F franktle CEyDNMIBINI a1 dzy 1 A1 SNJ O

Since the beginning of 2015, the Hunziker site in the north of Zurich provides living space for 1200 people and a
jobs. 370 residential units offer various typologies for different needs and budgets. The broad rangeiftims1te cluster
apartments with spacious communal areas enables a high mixing. The apartments are subject to occupancy re
and residents should refrain from using private cars. The Participation of the residents is central to active coe
instead of an anonymous neighbourhood. This is made possible by numerous public ground floor uses and open
the Hunziker site. There they can celebrate parties together, having workshops or plant vegetables.

With incentives to combine living andovking, attractive business, participatory processes and a variety of living rea|
a socially sustainable and lively quarter is priority.

page5 of 95


https://www.mehralswohnen.ch/

The Hunziker site is operated according to the principles of the -2@30society. The buildings meet the MinézeP
standard (energy efficiency and sustainable materials) and are heated with waste heat from the neighbouring m
computer centre. The photovoltaic systems on the roofs cover 20 percent of the electricity consumption.

¥

© Ursula Meissner

Strategies
Goals/ambition Positive Energy Zeroemission® Energy neutra® Energy efficient
Carbonfreed Climateneutral x
Sustainable neighbourhood Social aspects/affordability
Other: According to thegoals of 2000Watt-Society(includes CO2 emissions max. 1 tonne
person per year)
https://www.2000watt.swiss/english.html
Indicators/expected - Environmental
impact - Social

- Spatial

Overall strategies of | Smart City Strategies
city/municipality
connected with the
project

https://www.stadt-zuerich.ch/portalde/index/politik_u_recht/stadtrat/weitere-
politikfelder/smartcity/strategie/publikationstrategie.html

Urban Renewal Strategies & Energy Masterplanning

https://www.stadt-zuerich.ch/gud/de/index/'umwelt_energie/2000/att-
gesellschaft/publikationen/roadmap.htnfEnglish)

Which factors have Local (renewable) resourcess Regional energy syster Mobility X Buildingsx
been included in

implementation Materialsx Refurbishmen® Sustainable productioh Sustainable consumptioi

strategies? (Local) Governance Legal frameworR Business modefs

Innovative stakeholder| - Citizens
involvement strategies| - Research

Pilot, demonstration and flagship projects programme of the Federal office of energy

https://www.bfe.admin.ch/bfe/en/home/researckand-cleantech/researctand
development/pilot-demonstratiorand-flagshipprojectsprogramme.html
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Typology of energy
supply

Heating and hot water:
District heating plant with server waste heat of the urban Data centre

The regulation of the heating of the thirteen houses is based on a system solution which
predictively and selbptimizing. For this purpose, the temperature and relative humiditgll
use units are measured on the site and transmitted online to a server. The temperature a
humidity data can then be visualized per house. A big advantage is the measurement of
temperatures in the apartments. This information helped to morstegnatically address and
address the problems of regulatory intervention

Electricity consumption and production

The electricity consumption of the residents and users is crucial for optimizing the total er
consumption of the area. The local businesaecount for one third of the total land use.
Efficient kitchen appliances, central freezers and laundry rooms, as well as sufficient resi
contribute to the economical use of electricity on the site. In addition to Stromverrauch al
the production dita were evaluated. A quarter of the power consumption can be producec
directly on site. The setfonsumption share of the entire area is 92%. Say only 8% of the
electricity produced is reflected in the annual balance in the network

Success factors

Challenges/barriers

n/s

n/s
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2 FleurayeCarquefodNantes, France

General information

City

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

Project name

Fleuraye west

Project status

plannedry under constructior? realizedRy in operation’H

Project startg end

1995¢ 2022

Contact

Nantes Metropole Benoit Cuvelier

Project website

https://biit.l//2Fsdcq8 ; http://www.quarterlafleuria/e.fr/

Size of project area

37 ha- Fleuriaye West project

Building structure

Newly built H Existing neighbourhoofi Mixed A

Land use

For both Fleuraye Est and West projects
Surfaces

- Waterproof area 320 000 mz
- Vegetated surface (roof included) 700 000 m2
- Area of public spaces: 510,000 m2

Built surfaces

- Office floor area 50 00?2

- Floor area shops 5000 m?

- Floor surface Public facilities: 40 000 m?

- Floor area of houses: 100,000 m2

- Number of accommodations: 1,600 (of which 620 for Fleuriaye West project)
- Number of social housing units: 350

- Green spaces / habi 233.33 m2/ liv

- Publicspaces / habi 170 m2/ living space

Financing

¢201Kt Ay@SadySyd oOz2ail

- hT gKAOK F2NJ Cf SdzNAIFI&NB 2S8ad v
aL) OST o aeer®@N NBySéhotsS

- ¢2GFt ANryGay € mcyznnn SEOf dzRAY 3

HT N a €

MH O

o for Fleuriayre West: Communicating R & D, Passive Design, Communicating Term

Project Engineering.
o for Fleuriayre East: Collective setfnsumption study, project engineering.

SEOf dzRA Y 3

a € Z

GF ES3

Overview description of theproject

NANTES METROPOLE / CITY OF CARQUEFOU Cj

Nantes

S il

Loire-Atlantique

Matropole A% .. WA développement

Ct

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

1. The Fleuriaye Eadistrict is 65 Hectares, built between 1995 and 2010. Compositon of the district on the eg
part: 120 tertiary companies over 55,000 m2, 1000 dwellings, a theater, a University Institute of Technology
music school, cultural actvites.

2. TheFleuriaye Westdistrict of 37 Hectares, under construction since 2013. Compositon of the district on the wg
part: 600 housing units (320 delivered toda/); 10,000 m?2 of tertiary and service, an equestrian center, a M
Educational Institute (EMI)

1. Objectves of the district

- 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 Pasdiabaljghus
extending the objectives of urban development (living environment, comfort, health) within very qualitatve housi

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

environment. It $ made possible by:

o specific work on biodiversity, water and landscape,

o 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 sakr photovoltaic on all of the 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 Eah objective of controlling energy consumption and renewable energy production
also being developed as an extension of the actions initiated on La Fleuriaye West, notably with the future
realization of collective selfonsumption projects.

- The thirdaxis concerns the implementation 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 primae#yi@n of reducing the genera
consumption of the district, THEN to compensate the totality of the consumptions by a coherent set of produc
renewable energies. On the whole programming, it was decided to generalize the passive standard rgaomditrization
of consumption, maximizing summer and winter thermal comfort 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 modtmportant passive district of France.
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L'extension ouest du quartier
de La Fleuriaye (a gauche) vientiee
parachever 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-MuQaKagWWs

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

carquefou.html

Strategies

Goals/ambition

Positive Energfj Zeroemission| Energy neutralj  Energy efficient
Carbonfree Climate neutraf
Sustainable neighbourhoayl  Social aspects/affordability

Preserving biodiversity
This is one of the essential components of the westxtension of La Fleuriaye: preservation a
enhancement of existing landscape heritage, spontaneous flora, edges bordering h
preservation of fauna and flora migration corridors with a very innovative passage to open ¢
which vehicles will roll.
ecial 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 Fleuriaye Ouest, coupled with the passive en

make it possible to obtain a temperature of ZDtn dwellings in winter without heating while allowit
in the summer, a real comfort without overheating thanks to the good management of the

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 related to "sp
uses (office automation, household appliances, etc.), which represents a significant sh
consumption in housing, all the more wah the very important energy performance of the latt
makes it possible to reduce other consumption items such as heating, domestic hot water ...
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To conclude, beyond the technical system and the performance of the building, the major ple
the managenent of the resources remains the inhabitant, that is why meetings of sensitization
the good practices were carried out in order to inform the inhabitants and fight against
misconceptions.

Moreover all the buildings are instrumented with digigglergy meters allowing a good interpretatic
of the consumption by the users and encouraging the control of these. Following the same pri
the TOTEM which will be installed in the center of La Fleuriaye West and which will indicg
consumptions ad productions of the district will have a real pedagogic impact with the whole o
users.

Social
68 social passive house with no extra costs

Indicators/expected
impact

Indicator 1:proportion of certified batimets 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 of buildings by typology

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

Indicator 6: Level of perception and implication of the users of the sustainable city
Indicator 7: Number obarriers 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/municipality
connected with the
project

- Urban Renewal Strategies
- Energy and environnement strategies

Which factors have
been included in
implementation
strategies?

Local (renewable) resourc@s Regional energy system Mobility ;  Buildingsi
Materialsfy Refurbishment] Sustainable productioj Sustainable consumptiof
(Local) Governanag Legal framework) Business modef§

Local renewable resources

TheFleuriaye West districtproject aims for a neutral energy balance with a renewable energy
contribution equivalent to alpurpose consumption. To do this it will be at the end more than 2.
MWp which will be installed on the buildings of the Fleuriaye West. By the end of 2018, there
about 1.2 MWp connected to the Fleuriaye West, represendéimgnewable energy coverage rate
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 biom
through the wood stove that allows the use of another form of rerable energy and contributes
to achieving our goal 100% renewable energy.

Concerning La Fleuriaye E3iwo seHconsumption projects are in development involving private
and public partners and totaling 200 kWp of solar photovoltaic production capacitofiective
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selfconsumption. These operations are associated with a search for the reduction of energy
consumption with first tracks that can lead to up to 30% decrease in consumption on average

Buildings

Regarding the buildingd da Fleuriaye Westhe entire neighborhood targets the label Passivhal
all buildings will produce as much renewable energy than they will consume energy. Today th
delivery of the first 320 housing units has positioned the area as the largest positive energy
Passivhaus distt in France.

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

Soft mobility
Pedestrian paths are present on the whdlistrict. The Renaudiéres alley also offers the

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

In order to promote soft mobility and the achievemerittbe neighborhood's environmental
objectives, the Loirdtlantique DéveloppemerSELA developer, who is also the DIVD pilot, offe
as part of the marketing of free lots, a highd electric assistance bicycle for any buyer achievin
the ambitious envionmental goals of the neighborhood. It should allow residents to make the n
of this type of vehicle to reach the town center of Carquefou 2 km or reach the city center of N
30 minutes.

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

i Exterior wood furnishings,

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

i Local photovoltaic solar generator.

On the waste side, a specialized service provider is mobilized to rationalize the recovery of all
generated by individual housing projsc

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

Innovative
stakeholder
involvement
strategies

Involvement of stakeholders and citizens
- The project involves a consortiiuaf 18 partnersbringing together the entire vak chain
o Nantes Métropole: Decisiomaking local authority
o City of Carquefou: Territory hosting the demonstratorsdazision
0 LoireAtlantigue Development SELA: Urban Developer, Energy Developer and Generg
of demonstrator
ENEDIS: ElectriciBistribution Network Manager
Armorgreen: expert in renewable energies
The Fleuriaye Technop6le: Group of Economic Interest of La Fleuriaye
AMOCITE: Surveyor Legal Expert
ENERGELIO: Passive designer
MAGNUM: Architect
PELLEGRINO ASSOCIES DESIGN WORKSii#€&xf®: Ar
SAMO: Social housing company
Vilogia: Social housing company
ARTELIA: Infrastructure and Smart Grid Study Office
AUP: Urban planner
EIFFAGE CONSTRUCTION: General contractor
Claude FIGUREAU: Ecologhtbdo: Bureau of Energy Studies of the Bugdin
LEGRAND: Developer of electrical optimization solutions

O OO0 O0OO0OO0OO0OO0OO0OO0OO0OO0OOo0OOo
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In order to have competent professionals both in collective housing and individual homes,
well as the tertiary sector in the passive sector, we have put construction professionals an
specialize trainers in contact with one anotheo that they can acquire th&harp technical
bases iduced by passivehaus buildings.

A special collaboration with the Distribution Grid Manager ENEDIS has also been set up ir
to optimize the electrical infrasticture as much as possible and to promote the strong contr
of corsumption in their dimensioning.

In order to make the users aware of the objective "neutral energy" a communicating termir
will also display consumption and production of the neighborhood in near real time.

Concerninghe existing part of the district (East part) , a strong mobilaratvas necessary with
the 100 companies of the perimeter, of the University of Nantes through its IUT, of the city
Carquefou through the theater, the school of music ... in the goal of launching operations &
at the development of collective setbnsumption

Sociahousingand promoters have been put in place accompanying measures for residents

optimum comfort

sensitize them to the particularities passive housing and provide them tips to guarantee

Typology of energy

supply collective buildings.

At the end 15 000 maéf photovoltaic panels; currently 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 ofonstructionand the cost of housing
management.

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

- The planner: bylefining parcels limihg the dfects of
masks andoptimizing the free solar capture bheir
orientation and a form of roofpredefined from the
specificatons

- Donor and developer real estate operato by
comparing a wide varietgf construcion systems and
technical equipment; by wusing design /uild
arrangements; by making their roof availabto solar
investors without dee,

- The consulhg firms that areexperts in passive desig
or biodiversity directly associated with the urbal
project management or the buildings, tite request of
the developer,

- The unique photovoltaic syem to ofer solar investors
economies ofcale,

- Condominium trustees and specialized sunag,
associated upstream t@stimate their fair value for
future canmon expenses and help guide tbleoices to

be made during the design phase

Legal and tax challenges

- to improvethe economic value of renewable energy
produced locally

- to facilitatethe development of collective self
consumption PV projects

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

Business models

- howto make the construction of passive or positive
energy buildings more economical and more
replicable

- How to optimize the prodction of renewable energy
while reducing costs
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3 Hammarby Sjosta®l.0, Stockholm, Sweden

General information

City

Hammarby Sjostad (City district in Stockholm), Sweden

Project name

Hammarby Sjostad 2.0

Project status

plannedfy under constructiom realizedH in operationH

Project startg end

20142030

Contact

Jorgen Loof

Project website

http://hammarbysjostad20.se//

Size of project area 2 km?
Building structure Newly builth  Existing neighbourhood, Mixed H
Land use - Residential5,000m? Land use Hammarby Sjéstad 2.0

- Office: 10,000m?2

- Industry: n/a

Office; 29%
Residential;
71%

Financing Publicprivate

Research funding

Overview description of the project

The9 £ S O Ndsgidn ib to @ansfer the city district of Hammarby Sjéstad into the Paris climate deal 2050 alread
2030. We also have a mission to be global leaders in sustainable developments and to inspire other. We will do t
through research, innovation and busis. As it is a citzedriven initiative the key is to develop solutions that is
adapted quickly by the citizens.

Hammarby Sjostad, means the lake city of Hammarby. It is situated approximately 5 km south from the city cente
Stockholm. The districii a G A€t f dzy RSNJ O2y A NUzOGA 2y (i 2000 einplaydes. K H p

Hammarby Sjostad has a good international renommé and we have been on the news all around the globe, e.g. 1
902y2YAraild &l GSR dza (2 o0BAERYSERFLIGES 2B N ®RDEF KKIEFK
3000 visitors come to Hammarby Sjostad every year, interested in cooperation, and every week one Chinese del
visits Hammarby sjéstad.

aLG oAttt 0SS (GoAO0S Ia SPEWNCQYEYyiIKRE REDOI REKENIG HzED K S
planning HS. Even though we had at the time high standards of sustainability; It was to be a modern suburb built
the latest technology. Residential and commercial energy consumptiould be low, people would choose public
transport rather than cars, garbage would be used to produce district heating and food waste would be turned int
oA23L A FT2NJ O221Ay3 yR FdzSt T2NJ OSKAOf Sa o a égSe approacy
G2 dzNDty tAQGAYyIED
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| 26 SOSNE Ay GKS SyR (GKS RAAUNAOG RARY QU LISNF2N)Y Sy
was originally envisaged and many suffer from a lack of maintenance, specifically in the techinalaggy use. Cities,
like companies, if you do not constantly innovative, you will not be successful.

¢KS FSStAy3a 2F y2G o0SAy3d d3ad22R Sy2dzaAKé gt a GKS adl
this in ElectriCITY. We hamew a scientific based strategy to deliver on the Paris Climate deal 2050 already in 203
will do this through activities in the area of energy, buildings, mobility, digitalization, communication, candlar
sharing economy. Some of the projects described in the attached document.

Strategies

Goals/ambition Positive Energyj Zeroemission Energy neutralj  Energy efficient
Carbonfree’H Climate neutralH

Sustainable neighbourhoayl  Social aspects/affordabilityH

Indicators/expected - Environmental
impact - Societal

- Social

- Economic

Overall strategies | Only commercial and citizen driven
of city/municipality
connected with the
project

Which factors have| Local (renewablejesourcesc Regional energy systemh Mobility X Buildingsx
been included in

implementation Materialsd Refurbishmenf Sustainable productiod Sustainable consumptioh

strategies? (Local) Governance Legal frameworR Business models
Innovative - Citizens

stakeholder - Business

involvement - Utility

strategies - Housing association

Typology of energy| - Solar thermal energy

supply - Geothermal energy

- District heating/local heating
- Heat pump system
- Industrial waste heat

Success factors Challenges/barriers

Success factor is that it is citizen and commercial driven n/s

pagel5of 95
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4 Sharing Cities, Milano, Italy

Generalinformation

City Milano, Italy

Project name Sharing Cities

Project status plannedry under constructiom realizedH in operationn
Project startg end 2016¢ 2020

Contact Piero Pelizzaro, Clara Maddalena Callegaris

Project website www.sharingcities.euvand www.milano.sharingcities.it

Size of project area 2.8 (28.000 m?)

Building structure Newly built  Existing neighbourhootH Mixedn
Land use Residential 100% Land use Sharing City Milano
Residential;
100%
Financing For private residential buildings more than 70% of the costs have been covered by resi

(with the help of different financial mechanisms: tax credit, transfer of tax credit, loans, €
and the rest of the costs have been funded by the programme throughcositmechanism
(i.e. the partner in charge for the measure implementation receives a reiregst on the
base of the achieved results). For San Bernardo 29A, the Municipality covered with its ¢
resources 90% of the costs, while Sharing Cities EU funds covered the rest 10%.

Overview description of the project

Sharing Cities is a H20ZCCDroject. Sharing Citieis proving ground for a better, common approach to making sn
cities a reality; by fostering international collaboration between industry and cities, the project seeks to daffetdpble
smart city solutions. In each of the @& lighthouse cities (London, Lisbon, Milan), a district has been identified fg
implementations, that are

1 Charging points: 60 charging points (40 normal and 20 fast) for boosting private and shared electric mobility,
in 10 Mobility Areas

1 Bikesharing: 150 new-bikes for bike sharing with child seats and 7 new project bike sharing stations (plus 7 fin

by City of Milan)

Community car sharing: 2vehicles and dedicated recharging points.

e-logistics 11 evehicles (2 cargo bikes) for goadidivery in the area.

Smart parking: 175 parking places with sensors (for logistics, disabled peojplatkiog areas, Mobility Areas)

Smart lamppostss the enabling infrastructure for several new services:FiMantennas, environmental noise af

transpat monitoring. The telecommunication infrastructure uses LoRaWAN protocol.

1 Among the other implementations conceived for creating a Smart District, the one closely relatedtteeRtelis the
Residential building retrofitWithin Sharing Cities has bessiurbished:
- 24.000 smq of private residential buildings integrated with sensors for monitoring and managing ¢

consumption. Owners RS & A Y SR AYUISNDSYyiA2yad gAGK | ESiRaed

=a =4 -8 -8
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energy consumption saving 5®%. Budings locatedin Via Tito Livio 7 (ca. 2000), Via Verro 78 BC (ca. 3.
Viale Fiamma 18 (ca. 3.300), Via Passeroni 6 (ca. 6.500) and Via Benaco (8.800).

5.000 smqof public residential building with PV, heat pump and comfort monitoring system. Bstimanergy
consumption savings around 60%. Building in Via San Bernardo 29A.

Strategies

Goals/ambition

Positive Energy Zeroemissior® Energy neutrat Energy efficienk
Carbonfreed dimate neutrald

Sustainable neighbourhood Social aspects/affordability

Indicators/expected
impact

A wide monitoring tool has been implemented in order to assess the effectiveness of the me
in terms of:

1 Energy and emissions saving (environmental)
1 Comfort and liveability (social)
1 Economic affordability (economic)

Overall strategies
of city/municipality
connected with the
project

Urban Renewal Strategy: Sharing Citigerventions represent a best practice for the wider

initiative of the Municipality of Milan of tackling building retrofit challenge. In particular, for
privateonesa2Y At f A2y 2F € OFff KIFIa 0SSy I dzy OKS
heatingsystems and for energy efficiency measures. For the public ones the technical
requirements identified and designed within Sharing Cities will be applied for future intervent
on public residential propertiethat are in planning phase.

Which fctors have
been includedn

Local (renewable) resources Regional energy systetn Mobility x  Buildingsx

implementation Materialsx Refurbishmentx Sustainable productiod Sustainable consumptioi

strategies? (Local) Governanck Legal frameworR Business models

Innovative The main challenge of multi property private residential is to make the majority of residents

stakeholder about the need of building retrofit intervention and abouthigh kind of energy efficienc

mvolve_ment interventions have to be implemented. The methodology developed and applied in Sharing

strategies tries to address this issue choosing anedesigning the interventions involving the residents frg
the very beginning of the press. The methodology will be spread through easy and-userdly
materials able to depict the entire process, highlighting barriers, opportunities and constr
These materials will be one of the main output of the project in terms of knowledge eahaart
about how to address the building retrofit issue.

Typology of energy| - Solar thermal energy

supply - Geothermal energy

- Heat pump system

Success factors ‘ Challenges/barriers

Municipality

Municipality

- Wide publieprivate partnership -
- Innovative methodology (codesign) -
- Crosscutting work within different departments of the

- Measures included in a wide strategy of the

New GDPR affects most of the activies
Public Administrative procedure not aligned with
Innovation project timing
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5 Aland IslandFinland

General information

City Aland Island, Finland

Project name Smart Energy AlandA society scale demo of an energy system running on renewables
Project status planned® under constructior? realized® in operationX

Project startg end 2014-2019

Contact Berndt Schalin

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

Size of project area Aland Islands, Area: 13 300 sq km, Population: 30 000

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 basd 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.

I The demo is also a platforno tlevelop 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 landscape's energy and climate strategy for Aland until 2030 shows how pelitizgly and
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 carbn dioxide 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% coetptay 2005.
https://smartenergy.ax/omsmartenergyaland/

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

Impact 1 Jobs are created during tlenstruction of new facilities.

f  Aland's profile as a tourist destination and settlement is increased.

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

f  For participating private actors and companies, SrEaergy Aland becomes an importa|
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
government's Climate and Energy Strategy.

https://smartenergy.ax/omsmartenergyaland/

Overall strategies | The Aland landscape government is pursuing an ambitious climate and energyapdliogs set ug
of city/municipality Aland's sustainability and development agenda with seven objectives that must be met beforg
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 morgakly to innovative market concepts.

https://smartenergy.ax/omsmartenergyaland/

https://www.regeringen.ax/infrastruktuikommunikationer/etenergi/energiklimatstrategialand
ar-2030
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Which factors have
been included in
implementation
strategies?

Local (renewable) resourcess Regional energy systetn Mobility 8 Buildings
Materialsd Refurbishmen® Sustainable productiod Sustainable consumptioh

(Local) Governancke Legal frameworR Business models

Innovative The Government of the Prowde of Aland

§takeho|der CLIC Innovation 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 narket for energy systems. Flexens will, in the longer term, operate both in Alan
elsewhere.
https://smartenergy.ax/omsmartenergyaland/
https://tem.fi/artikkeli/ -/asset _publisher/keskustetahvenanmaastalykkaan
energiajarjestelmatriestialue

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

l-

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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6 Smart Otaniemi,Espoo, Finland

General information

City Espoo, Finland

Project name
SMART OTANIEMI

Smart Otaniem.

Project status plannedd under constructior? realized® in operation X
Project startg end 2018- 2024

Contact Ismo Heimonepsmartotaniemi@vit.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 ¢20Ff 0dzZRISH 2F cdc arftfod €

wSaShkNDOK AyatArAddziSa wotr aAftod ez O2YLIY
Partly (50¢ 60%) financed by Business Finland

Overview description of the project

The target of Smart®taniemi is to plan and implement a new type of smart energy piloting area and ecosystem in
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 communication) will be combi
Otaniemi which enlbles finding synergies and maximising benefits from crosing value chains. Smart Otaniemi pil
platform serves both experimental research activities as well as-ttesaarket proofing of concepts and products. Th
it enables both testing and pilimg of solutions in development phase and proof of feasibility for commercial
exportable solutions.

Smart Otaniemi aims to be a living lab with real customers involved. Focus will be especially on utilizing all type
(energy, weather, traffietc.) for new applications and services and on making Otaniemi mor¢imeamonitorable and
controllable area. The Smart Otaniemi innovation ecosystem is open to all and will be lasting and developing o
following the progress on its relevance ase

Strategies

Goals/ambition Positive Energy Zeroemissior® Energy neutra® Energy efficient
Carbonfreed Climate neutralx

Sustainable neighbourhodd Social aspects/affordability

Other:

Smart Otaniemi seeks ®stablish a piloting platform that contributes to four common objectiv
societal development, innovation capabilities, export businesses and new investing possibili
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Smart Otaniemi clearly targets the objectives set by Business Finland Smart Erogngymp In
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 fenergy efficiency, renewable energy, smart grids, sys
flexibility and customer interface.

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

There is alsa strong need of coordinating and evaluating of different Smart Energy pilots in Fir
Smart Otaniemi can act as a hub for these pilots and produce combined information in order
even more benefits of Smart Energy innovation ecosystems in Fiftarimlisiness and decisier]
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 Voimé@ndustry)
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 2nd and 3rd phase. Regulatory sandbox ui
evaluation.
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PROJECTS IN IMPLEMENTATION STAGE

7 EnStadt:PfaffKaiserslautern, Germany

Generalinformation

City

Kaiserslautern, Germany

Project name

EnStadt:Pfaff

Project status

planned’H under constructionH realizedRy in operation

Project startg end

10/2017¢ 09/2022

Contact

Gerhard StryiHipp, Fraunhofer ISE,
(scientific project leader)

Bettina DeckHPschorn, City of Kaiserslautern,
(project leadey

Project website

www.pfaff-reallabor.de / www.pfaff-quartier.de

Size of project area

18 ha

Building structure

Newly built'H Existing neighbourhood, Mixed H

Land use - Residentialca 30%
- Office, research, culture: ca 60%
- Industry: ca 10%

Land use EnStadt:Pfaff, Kaiserslautern

Residential;
30%

Office; 60%

Financing The development is prénanced by the city (public), supported by the federal state

RheinlandPfalz and will be refunded by selling the construction ground.

Overview description of theproject

The City of Kaiserslautern plans a climate neutral district on the area of the former sewing machine factory Pfaff
the city centre. The German federal ministry for economy affairs and energy together with the ministry of educati
research funding the project EnStadt:Pfaff, which is a Reallabor (living lab), in which innovative technologies in t
of energy, buildings, mobility and ICT are developed, demonstrated, evaluated and optimized in the first cons
phase of thePfaftQuarter. In addition, socieconomic research is executed on aspects of acceptance and partici
of the stakeholder in the quarter and a living lab centre (Realla®mtrum) is implemented with an exhibition, a livi
lab workshop and an eledtrvehicle and battery lab to demonstrate, explain, and work together in the sensecoéation
and cedesign with the stakeholder of the district as well as interested stakeholders from the city and from outsi
city.

The project consists of nine gaers led by the city administration and includes companies (investors, developer, U
and research institutes (Fraunhofer, university of applied sciences).
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Rendering of the Living lab centre (left) and 3D animation of the quarter (Plan and images: ASTOC Mess)

Strategies

Goals/ambition

Positive Energ§j Zeroemissioni Energy neutralf Energy efficienf]
Carbonfreeny  Climate neutralH

Sustainable neighbourhoafl  Social aspects/affordabilityy

Indicators/expected
impact

Environmental: C&neutrality
Social: high quality of live, inclusive, bar+iere

A mission statement (Leitbild) was devedal by the project consortium.
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Overall strategies
of city/municipality
connected with the
project

Energy Masterplanning: A Master plan 100% climate protection to become CO2 neutral by
was adopted by the city council in 2017.

https://www.kaiserslautern.de/sozial leben wohnen/umwelt/klimaschutz/masterplan/index.html.de

Which fctors have
been includedn
implementation

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

Materials’H RefurbishmentH Sustainable productioj Sustainable consumption

strategie<? (Local) Governancél Legal framework) BusinessmodelsH

Innovative Stakeholders are involved in the planning process by public measures (Beteiligungsverfahr
stakeholder Bebauungsplan) as well as by actions of the socio economic researchers of the project, wh
involvement did a survey to identify, how the Pfaffuarter must be designed to meet the specific needs of st
strategies ups.

Typology of energy| Photovoltaic, industrial waste heat from a company close by the quarter at medium temperg
supply heat pumps

Success$actors

Challenges/barriers

- Integrated planning (urban planning, planning of -
energy and mobility infrastructure)

- Integrated technical solutions -

- Stakeholder participation supported by socio -

economic research -

Long planning processes (input on an early piag
phase necessary)

Development of a joint mission

Regulative framework

Limited local renewable energy resources
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8 +CityxChange, Trondheim, Norway

Generalinformation

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

Project startgend | 01.11.2018; 31.10.2023

Contact Silja R@nningsen (Project Coordinator)

Project vebsite https://cityxchange.eu/

Size oproject area | Two PEBs scheduled in Trondheim (see also map above): Brattgra (30.04.2021),
(hectare) (31.10.2021). Brattgra: 60 ha. Sluppen: 16 ha

Building structure | Newly built§  Existing neighbourhood, Mixed H

Land use - Residential27%

- Office: 19%

- Commercial business (Industry): 5.5%
- Shopping centres and shops: 13%

Land use +CityxChange Trondheim

- Hotel/Restaurant: 7% S Reseel

28,50% 27%

- Other: 28.5%

Office; 19%
Hotel/Restaurant;
7%

Shoppl
centresand a
shops; 13% business
(Industry);
5,50%

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

- Public (EU and national funding instruments)

- Publieprivaterisk sharing and investment schemes
- Private stakeholder financing

- ESCO or similar scheme
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Overview description of the project

LightHouse city LHC Trondheim (Central Norway), together with LHC partner Limerick (IE), Fellow Ci(eZ)Pléky
(EST), Alba lulia (RO), Sestao (ES), and Smolyan (BUL), universities of Trondheim and Limerick (NTNU and
industry partners and no#profit organizations make up H2020 SC@unded +CityxChange project. Overall vision
+CityxChangéi eONS | G Ay 3 GKS FdzidzNBE ¢S gtyid G2 A0S Ayaz i
LHC Trondheim will within October 2021 deploy two PEBs (Brattgra and Sluppen), perform grid optimizing of city,
Glgshaugen (campus being @st/n concession area for thermal/EL), and connect the three areas for exchange/tra
energy and capacity/effect. Important in the +CxC innovation is to establish a plug&play architecture that with
changes/amendments ay be deployed in other cities.

Working in detail within smaller, defined geographical areaslled
community grids, we have introduced the level CSO (Commu
System Operator), below the DSO level. The CSO will for our PE
Trondheim be our EL DSO, for campus it is NTNUhén places/cities
with other preconditions and frame conditions, the CSO may
another type of organization/ company. Dividing the concession a
into smaller units or energy ecosystems, and then building the wh
AYGS3INI G§SR Sy SNHeis toR+CiCSaysenailfieNdh
viable approach towards EU Common Energy Market, &
establishment of PEBs, then upscaled into PEDs.

— DA2 BRATT@RA

t— Brattorkaia 15

{— Brattorkaia 16

t— Brattorkaia 17, Powerhouse

i— Future demo blocks

— DA3 CAMPUS NTNU
GLOSHAUGEN

-+-» DA1 SLUPPEN - TEMPE

i Ola Frost vei

— Nidarvoll replication

Strategies

Goals/ambition Positive EnergX Zeroemission Energy neutraff Energy efficientX
Carbonfreefy Climate neutraf

Sustainable neighbourhoo® Social aspects/affordabilityK

Other:

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

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

A total of 33 KPIs; examples: GHG and NOx emissions, RER&&efficiency, RES integrati
RES flexibility, RES curtailment, RES traded, optimizedossifimption, total new investments i
RES, reduction in grid investments, decrease in simple payback time, ROI, # new jobs, ch
regulation, # new PEB paypes, etc.
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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 Regtamly city)

Which fctors have
been includedn
implementation

Local (renewable) resource$ Regional energy systetd Mobility X BuildingsX

Materialsfi RefurbishmentX Sustainable productiorX SustainableconsumptionX

strategie® (Local) Governanc¥ Legal frameworkX Business modelX

Other:

- Distributed Energy Resource Management Systems (DERMS); energy systems integrati

- P2P trading of energy and flexibility (virtual and physical)

- Our own designed Lockhergy Market (Energy Trading Platform) and Local Flexibility Ma
Innovative - Risksharingand investment models comprising public sector and core private stakeholde
stakeholder such as thermal and EL DSOs, building owners, and private financing institution.
involvement - TunedEPCs for two cases: Corporate, and private tenants
strategies - InnovationPlaygrounds involving bothtidens, businesses, NGOs etc

- Testingand experimenting of several citizen arena approaches incl use of advanced digit

tools for stakeholder engagement

- MNextDSYSNI GA2Y {YFENI /AGAT Syé &GN GS3aASa
Typology oknergy | - Grid electricity (mainly hydropower with emission factor approx 21 g CO2eq/kWh)@%
supply hydro); since we follow EU definition of PEB (and BEST Table generation), grid EL is not

included in local, primary energy.

District Heating (close to 180 domestic/household waste, incineration based)

PV

Several heat pumps and HP systems integration. Two new large HPs: One will extract w|
heat from local data centre, one to utilise waste heat from local, large cooling/freezing
facilities. All HPs to diocal distribution of additional heat as well as redistribution and stor
at larger district heating system.

V2B (energy/peak shaving and possibly frequency alignment)

New, distributed energy system requires 3 batteries of approx 500 kWh: Sluppena{@yrar

).

Success factors ‘ Challenges/barriers

Full anchoring and ownership at top level adm and
political level; CEO formal project owner

Solid anchoring at all key departments within
municipality

Highly skilled personnel also within municipality, on
core topics such as project coordination/managemel
energy, business development, ICT, citizen
involvement

Pro-active and innovative external partners that cove
all crucial topics to realise PEBs/PEDs. DSO level tg
necessary to have on board

The pasibility of setting up local regulatory sandboxs
with someseveral dispensations from national
regulator

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

Viable business, investment, and risk sharing model
that focuses on improved/adeqte ROI for the private

stakeholders involved

¢t2 200GFAY GKS aO2NNBOGE
national energy/grid/ concession legislation.
Deregulation of monopolies, possibilities for P2P
trading

Willingness from building/asset owners to invest
Localstakeholder engagement and involvement
including both citizens, businesses, NGOs etc.
Impact of innovative interventions difficult to quantify
scarce historic data and track records for PEB/PED
cases

Will new business concepts and models float? How
get to commercially viable models on shorter term
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9 +CityxChange, Limerick, Ireland

General information

City

Limerick Ireland

Project name

+CityxChange

Project status

planned® under constructiofimplementationx realized® in operationn

Project startg end

01/11/2018¢ 30/10/2023

Contact

Terence Connolly

Project website

https://cityxchange.eu/

Size of project area

1.5 hectares (serviceable floor area)

Building structure

Newly builtf  Existing neighbourhootH Mixedn

Land use - Re.Sidential: 1927 m2 Land use +CityxChange Limerick
- Office: 11026 m2
- Social: 1585 m2 J———
- Commercial: 1686 m2 0% | 12%
Office; 68%
Financing - Retrofit Publieprivate: Living City Tax IncentiveThe LCCC Urban and Village Reng

Department administers anedctively promotes the Living City Initiative (LCI), a tax incer
scheme for Special Regeneration Areas (SRA) in Limerick City Centre. The scheme is de
bring life back into the heart of cities by offering tax relief for qualifying expendituneriad
on the refurbishment or conversion of certain buildings where conditions are met.
Retrofit PublicStructures at Risk Fund and the Built Heritage Investment Sch&heLCC
Built Heritage and Conservation Department distributes funds for urgaenrks necessary tc
safeguard Protected Structures, Proposed Protected Structures, and Structures
Architectural Conservation Areas.

Retrofit Publigorivate: Public Interest Development SupporiVorking closely with the
Dereliction and Vacancy TeanmetProperty Development Support Team actively addres
vacancy and dereliction in LCCC with #ie of establishing the structures for an intensi
engagement process with property ownersdancourage and enable reuse, redevelopment g
refurbishment of acant and derelict properties, mtargeted place based manner.
Retrofit Research:Living Georgian Limerick (LGL) Residential Development Template
Project (Smart Aging Homes Projed¢tCCC are developing prototypes for enabling occup
in the Geogian TerracedHouses and testing these against development equations
emerging residential cooperatives sualk Smart Aging Homes etc. The team enables a
discussions with owners of properties in tli&eorgian area of the City and with potent
dewelopment partners in the Irish Smart Aging Exchafi§aX). A submission has been mg
under Pillar 5 of the ReBuilding Ireland programme ofdlepartment of Housing, Planning ar
Environment to facilitate the pilot project.

Retrofit Publieprivate: Livig Georgian Limerick (LGL) Demonstration Projefeige pilot
demonstrator typologies have been identified to represent the diverse development markg
historic Georgian propertiefRroperty owners have been approached to act as champion
revitalizaion of the historicGeorgian Core properties. The aim is to publicize and assist
minded property owners, investorggnants and residents in revitalizing the historic centre.
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- Retrofit ResearctUrban PrototypesLiving Georgian Limerick LiveabifglutionsThis Project
will see the launch o&n open challenge to urban innovators and entrepreneurs to add
issues around renovation amdnewal of the Georgian building stock in Limerick as well as
shared public spaces in these areas

Overviewn description of the project

b/ AGEE/ KIFy3aS A& | &YFINIG OAdGe LINR2SOlz GKIG KFra oSS
AYY2@FGA2y LINPINIYYS Ay GKS OFftf F2N G§KS {2 LIS8endefny
Technology (NTNU) is the lead partner together with the Lighthouse Cities Trondheim Kommune and Limerick
County Council. The +CityxChange project is developing a framework with supporting tools to enable a commo
market supporéd by a connected community. This is leading to recommendations for new policy intervention, n
(de)regulation and business models that will deliver positive energy communities integraltapiity as a Service
(eMaaS). The project is structured toegifically develop valuadded solutions that support replication in other EU cit
as well as exploitation to commercial markets well beyond the project duration.

In Limerick City, Limerick City and County Council (LCCC) are leading the implemanthtasting of 11 demonstratio
projects under the headings of integrated planning and design, common energy market, and community exchang
projects are taking place in close alignment with the deployment of demo projects in Trondheim. The outicismesk
in Limerick and Trondheim will guide the Follower Cities (Alba lulia, Pisek, Sestao, Smolyan, and Voru) to repl
scale the successful solutions, adapted to their respective local conditions.

Strategies

Goals/ambition Positive EnergiH Zeroemissiony Energy neutrafj Energy efficienf
Carbonfreef] Climate neutraf

Sustainable neighbourhootH Social aspects/affordabilityy

Indicators/expected - Societall politicallyapproved Bold City Visions witjuidelines, roadmaps, and action plans
impact - Social 38 community participation evenfactionsorganized

- Economic new jobs created

- Spatial 1 innovation labs/playgrounds contributing to the creation of DPEB

- Environmental100% increase of total RES

- Environmendl: 1.5 Tonnes/yeareduction inNOx emissions.

- Societal/Environmentall0% modal shift fronfiossitfuel vehicles to EMaaS

- Economic/Environmenta20 new organisations with new sustainable energy approaches
- Social 20 Positive Energy Changns trained

- Regulatory5 changes in regulation

- Environmental1188 Tonnes CO2eq per year

- Regulatory 20 study vsits by regulatory authorities

- Economic/Environmental 3 new DPEB prototypes enabled byegyulatory sandbox.

- EconomitEnvironmental3 new DPEBs realised

Overall strategies | 1. Limerick 2030 Economic and Spatial Pham://limerick2030.ie/

of city/municipality | 2. Corporate Plar20152019:https://www.limerick.ie/council/services/yowcouncil/corporate

connected with the plan/corporateplan , o 3 A 3

project B {YINIL /AUASaAa {UNXaGS3Iey .dzAf RAYy3I LNBIfI YR

https://www.limerick.ie/council/newsroom/news/limerickoecomeirelandsfirst-digital-city

Project Ireland 204ttp://npf.ie/

5. LNBf I yRQa ¢NIyaAldAzy G2¢2030 26 /Nb2y 9V
https://www.dccae.gov.ie/eAe/energy/publications/Pages/Whit®aperon-Energy
Policyaspx

»
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Which &ctors have
been includedh
implementation
strategie®

Local (renewable) resourcess Regional energy systetn Mobility x

Materials x

Buildingsx

Refurbishmentx  Sustainable productiorx  Sustainable consumption

(Local) Governance Legal framework  Business model§

Innovative
stakeholder
involvement
strategies

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 autheritreustry, and RTOs.

Citizen ObservatonyThis is aligital platform for increased citizen understanding, ownershig
and active participatin including interactive mapping whietill be put in place, enabling a 2
way dialogue regarding the aingoals, motivations and ambitions of the communities with
the urban authorities.

Innovation Playgroundnnovative ideas developed by citizens, entrepreneurs, creatives al
other organizations will be prototypeand piloted in specially designated Innowati
Playgrounds. Successful prototypes will enter in a third stégerowdfunding campaigns thg
will not only be used as funding mechanism but also as market validaband user
feedback process.

Regulatory Sandbo¥xamples of solutions that are be trialled are peeto-peer trading,
integrated energy system optimisation/balancing between electricity, thermal, and liquid
fuels, EV integration, demand response/flexibility and new marfatslelivery of consumer
driven decentralised energy systems.

Bold City VisiarnThis crosgutting approach will ensure that the +CityxChange solutions wi
lead to PEB/Ds and will enable the follower citegrovide input and to receive support for
their implementation plans. In order to develop this roadmapedew of the existing city,
regional and national strategies and the vision statements and goals uliftenent thematic
headings will be carried out. Where possible, these will be aligned with the 208@inable
Development Goals.

Typology of energy
supply

Retrofit Improve the building envelope: ensure an air tightness level of <3m3/m2/hr @50
wall UValue of 0.26W/m2K, roof\alue of 0.18W/m2K and glazingdlue of 0.85W/m2K
Retrofit Add advanced ventilation: for example, Mechanical H&atovery or Demand
Controlled Ventilation solutions

Heat Pump SystenReplace Fossil Fuels: for example, install an air to air heat pump to re
gas or oil boilers.

Solar thermalncorporate building integrated renewables: for example, solar thermal to
produce Domestic Hot Water supply and/or PV to provide electricity to the building.
Energy Managemeninstall Building Energy or Home Management System: install a simp
Building Energy Management System (BEMS) or a Home Management System (HMS),
will interact with the community grid trading and control system and enable energy tradin
and interaction with the community grid.

Vehicle to BuildingThe Gardens International building will be used to demonstrate the eM
solution incorporating Vehicl® Building charge.

Success factors

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

1. All planning permits are in place and the project
From October 2019 we expe
installations to commence. We will

starting to

run.

‘ Challenges/barriers

The Regulatory Dispensation/adaptation/licenses fol
the demos will need to be secured for the project to
a success.

- Loal energy generation will need to be sufficient to
take the block from negative to positive. We may

have a fi  yequire a greater variety of energy generation

2.

understanding of the energy consumption of the city
We will have community support, and communi
interest inthe project.

techniques, or to expand the energy generation
environs.

There are number of challenges for building owrters
find a good enough business model to invest in their
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3. We will have a good understanding of the Finant
models necessary for the project, and a roadmap

implement them.

buildings. The Financial challenge will be key to this
project.
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10 +CityxChang#&/0ru, Estonia

General information

City V6ru (Estonia)
Project name +CityxChangéPositive City ExChange)
Projectstatus plannedfy under constructionimplementation’H realized in operationn

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

Contact Tiina Hallimae female,is development adviser af6ru town (13 years of experiences in project
management and local authority development plans). Master degree in Economics. In the pf
project the role is to coordinate activities which are connected with V&ru town.
Diana Venefemale,head architecof Vdru town (since august 2017), TTK University of Applie
Sciencesarchitecture, Tallinn University of Technolaggrchitecture. 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 are@,82 km2(the total area of Voru is 14 square km).

Building structure | Newly builtf  Existing neighbourhootH Mixedn

Land use Thecomposition of land purpose is: Land use Voru project area

- Residential: 37.3% Unreformed
- Commercial 19.6% tand; 1%
- National defence: 1.1%

- Manufacturing land: 1.2%

- Transport: 14.8% Resiential
- Public buildings land: 25.5%
- Unreformed land: 0.5%
/Commen:ial;
20%
Manufacturing;
1% National
Defense; 1%
Financing Grant
Overview description of theproject
b/ AGGE/ KIy3aS o6t2aAidA@dS [/ AdGe& 9E/KIy3aS0o A& | &aYINI G

I 2NRAT 2y wnun NBA&ASENDODK | YR AyyYy 2 @nidric2ef anbINBIBINIMYS Ay

Norwegian University of Science and Technology (NTNU) will be the host and legCittheChange consortium togeth
with the Lighthouse Cities Trondheim kommune and Limerick City and County Council.

The +CityxChange vision is to enable theration of the future we want to live in. This will include the developmen
a framework andsupporting tools to enable a common energy market supported by a connected community. Th
lead to recommendations for new policy intervention, market (de)regulation and business models that will deliver g
energy communities integrating®obility as a Service (eMaasS).

Trondheim, Limerick, Alba lulia, Pisek, Sestao, Smolyan and Voru and their industry and research partners are joir
to co-create the future we want to live in. As aspiring Lighthouse and Follower Cities, respectivelgatieedetailed out
their ambitions into the +CityxChange proposal, which describes a structured approach on how to develop anq
Positive Energy Blocks and Districts and scale these out as part of the Clean Energy Transition. The approach
Prototyping the Future through Integrated Planning and Design; Enabling the Future through Creation of a Commo
Market; and Accelerating the Future through CommunityxChange with all stakeholders of the city. New forms of int
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spatial, social, @litical, economic, regulatory, legal, and technological innovations will deliver citizen observa
innovation playgrounds, regulatory sandboxes, and Bold City Visions to engage civil society, local authorities, indu
RTOs to scale up from PE® PEBs to Positive Energy Cities, supported by a distributed and modular energy
architecture that goes beyond nZEB. On top of this, the consortium will create a new energy market design co
consumerdriven innovation, developed in close vking cooperation with national regulators, DSOs/CSOs, prof
developers, and local energy communities. Flexibility will be put at the core of the distributed energy system by ¢
new microgrid operation, prosumedriven Community System Operatoasid new markets for peak shaving/RES trad
to reduce grid investment needs and curtailment. Their aim is to realize Ewvase deployment of Positive Energ
Districts by 2050 and prepare the way for fully Positive Energy Cities

The role of VOru in thisproject is Follower City, performing mainly the replication tasks indicated
WP6 leading T6.10. In addition V&ru will participate in the Follower City activities in th&\FPG.

Voru town would like to focus on its historical part (0,37 km2, approtéiyia 1100 inhabitant, house
are built in the period of 1784940) in order to find innovative solutions for decreasing CO2 emis
Ffaz2z G2 OKIy3S 1IS2LXS0a KlIoAda FYR 0SKF@A2dz2NID
this area and bring si as an example of a best living environment. As it needs bigger approach
town would like to make bold city vision which includes general plan of the V&ru town, analysis
Voru heritage and visions for heritage area, also technical documents toovative solutions, 3D
intelligent platform especially for heritage area.

Strategies

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

Other: Sustainable Development

Indicators/expected | EXPECTED IMPACT FOR THE +CITYXCHANGE PROJECT
impact a. Technical implementation

i. detailed specifications with respect to the technologies 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 DP was implemented with
respect to he 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. regulation barriers that had to be overcome

ii. planning applications that had to be submitted

iii. 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 Demonstratid?roject
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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. the impact of the DP to the blockétrict,

ii. how it improved the environmental capacity of the block and

iii. what impact it had from an environmental perspective

Integrated Decision/
@;ﬁﬁ‘.‘xzﬁz O o Planning "suppor
and Design
12.801 6,2 20
- O RES share @ RES efficiency D;ZI::’?:‘; alﬂ?‘mg
- support development
EXPECTED nerckTiondhen EXPECTED 15 40
100/75 2134 IMPACT

IMPACT
Over the entire project period RES storage @ RES efficiency ottt ESEEEE? @ ESEEE%?
Common Energy Market < :
15 62 30 =60
@ rorgin @) rsteiis  ©)_ s (AN OF
4.538 20% <1% I 15

@ reswoma (@) opimizicer () et
—] OO/O 47,70/0 240/0 CommunityxChange
Reduction in Community O Community O Community
O Replication O Investment O energy grid ; . ‘ participation participation participation
nvestment
7 40€M  20€EM T . 18 5 05
Trammq Behaviour

60 20% 10% _ 900 5 20 60 35

s 571 Bipadiad fnpad Figure 28: Expected Impact (Continued)

Overall strategies of
city/municipality
connected with the
project

Voru town would like to be a growing smarttéfigent small city (energy, innovation, renew
strategies).

The strategy is currently been developed to achieve our goals.

Which fictors have
been includedn
implementation

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

Materials’H RefurbishmentH

strategies Sustainable productiorH Sustainable consumptioitd

(Local) Governancél Legal frameworkH Business model$d
Innovative City planners, building owners/managers, energy managers, investors, designers, policymg
stakeholder citizens, communities, grid operators, urban stakeholders, media, project stakeholders, |
involvement stakeholders
strategies
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Target Markets
ELECTRIC AND PLUG-IN VEHICLES

E-MOBILITY AS A SERVICE

URBAN PLANNING 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
Stakeholders

URBAN PUBLIC BUSINESS L%S';'&ﬂg; REGULATORY DE";‘IO; ER
AUTHORITIES COMMUNITY COMMUNITY i AUTHORITIES NVeerors

Barriers

No integrated
design approach,

No marketplace, Lack of confidence

hard to find regarding return
to value,

lack of support support tools, no capital, lack of investment of |

tools, no capital... mechanisms, splitincentives. way of conservative
working, customer
satisfaction

Drivers
Meeting SECAP Improved comfort (technical), reduced bills Longevity of the
and bi and potential to create revenue thro i
supply {econo ontrib sustainable greater confidence

and less risk,
levelop

enti
d better living and

development goals i

improved ¢ abil)

working spaces (social). offer new value technologies. at lower risk.
Figure 32: +CityxChange Stakeholder Value Chain
Typology of energy | - District heating(woodchip technology)
supply - Renewable materials, solar thermal energy
Success factors ‘ Challenges/barriers
- Firstandbig thing ighat the project got foundatiord | - It is difficult to start with innovative projects in the
work could be started rural area. People are against everything new.

- The project is not taking seriously because this is ne
for this area.

- Actually it is a big challenge how to get people belie
in that.

- The barriersare political and financial.

- +CityxChangeroject one of the challenges to transit
to clean energy, and realize positive energy districts
lies with the regulatory framework that governs DSQ
TSOs, and energy companies throughout Europe. Q
of the corechallenges faced in the wiggale roHout
of Positive Energy Blocks is the physical/spatial
constraints of continuity between adjacent buildings
and DER resources available within the local energy
system.

ANNEX: Background information ovidru

V6&ru was founded on 24t of August 1784 and is situated in the Soeltistern part of Estonia and is the capital of V&ru county. The
area of Voru is 14 square km2. The total population of V&ru is 12 367 (In Estonia 1 3¢ £6G3&)tuting 0,94% dthe total population in
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Estonia. Voru is the 11th biggest city by its population in Estonia. V&ru is the capital of Vdru region with 12.367 teh@bitan. Voru
region has 33.505 inhabitants. Vdru county's main economic sectors are forestry and veeedsing, furniture and food industry and al
tourism. The biggest foreign owned companies based in V&ru county are AS Toftan (wood processing), AS Barrus (wood,pA&
Antsla Inno (furniture production), AS Rauameister (metal processing), ASIMdst (food processing) and Danpower GmbH (eng
production). The county enjoys an advantageous location due to its relative proximity to Pskov in Russia (100 km) ahdtRe4220
km). Accessibility is provided by several transport corridors ngtfirough the county. One of the most important transit routes in Esto
TallinnTartuPskov, passes the county. The South East corner of the county is crossed by #Rski@igt Petersburg major road. Coun
is strategically placed on trade routestiveen the East and West. According to statistics (2015) V6&ru county GDP is 278,9 m eurog
is 1,4 % from GDP), in Voru county GDP per capita is 8 308,1 euros. In 2016 there were 221 companies exporting (tugnoveurbs)
and 371 companies impang goods (turnover 60,9 m euros). There are 4148 entrepreneurs running their businesses in V&ru regio

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

In VOru county there are 95,3% Estonians, 3,3% Russians and 1,4% other nationalities. Two indigenous ethnic groupa begiimy\dd
the V&ro people and the Setos. Both ethnic groups have their own language 8&ip) and cultural heritage in traditions. The populat
in town and region is ageing; 75 % of the population lives in #flattbuildings. There are 883,36 inhabitants per km2 (average in Esto
29,8). In Tallinn there are 2 676,4 and in Tar889,6 inhabitants per km2. V8ru region made joint procurement to provide public trang
in Voru region (In town and in region). With new service provider V&ru region started to CNG busses andCNA d5 station was bu
for that. V&ru took part in aational programme aiming to reduce the usage of fossil fuels in public transport. V&ru has 16 km of ligh
roads. The most problematic issue for Voru town is that people are moving out from V&ru town to surrounding municipdiigigerasities
in Estonia. Also the centre of V&ru and heritage area is week and poor from activities. People are moving to live ftgroghteto the
suburb areas of the town. As there are no universities in town, young people move to other towns in Estoni@adr atsufficient publig
transport. There is urgent need to bring people and life back to city centre and to reconstruct buildings to make themergye#ficient.

Voru is a really small city only 14km2 and 12367 inhabitants. The population andisagiaimly ageing. It is a big thing to become noticeq
even in Estonia.

A problematic issue for Voru is that people are moving out from Voru town to surrounding municipalities or bigger citiesian Elso the
centre of Voru and the heritage areaeaweak with poor activities. People are moving from the city centre to live in the suburbs. As
are no universities in town, young people move to other towns in Estonia or abroad. There is insufficient public trahsperis Wirgent
need to bring pople and life back to city centre, to make heritage area attractive place to live and have business and to reconsings
to make them more energy efficient.

For a bigger and more integrated approach V&ru town aims to build the bold city visich mbludes a general plan of the Voru tow
analysis about V&ru heritage and visions for heritage area, linked with technical documents for innovative solutionsp@thagpand
intelligent energy systems especially for the heritage area. A new piavidian town will focus on how to bring life back to the city cen
(includes citizen participation, innovation, energy efficiency etc.) and include analyses, visions, and virtual plarfsdrited area in the
frame of energy efficiency, innovati@nd positive or neutral energy blocks, where technical reconstruction documents for the housg
quarters of the energy blocks will be created.
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11 MAKING CITY Groningen, The Netherlands

Generalinformation

City Groningen, The Netherlands

Project name MAKING City

Project status plannedy implementation phaseH realizedj in operation
Project startg end Start December 1st 2018. Ends December 1st 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 m2)

- Nijestee Highrise 2 (3,748 m2)

- 3 Terraed houses (combined: 400 m@)rhe implementation is in cooperation wit
the local citizens initiative Paddepoel Energiek and Grunneger Power.

District South:

- Mediacentrale (14,400 m2)
- Powerhouse (7,800 m2)

Sportscomplex (5,315 m2)

Building structure Newly built  Existing neighbourhood, Mixed H
Land use n/a
Financing The actionghat will be implemented dependn the owner of the building. In this project bot

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 ir@mber 2018. It
focuses on addressing and demonstrating the urban energy system transformation towards smart aradtow cities,
following the Positive Energy District (PED) concept.

Today, cities have an essential role to play in tackle climate changggnificantly reducing their carbon emissions. 1
PED operational models developed in MAKING ¢, 6 i{iSaiGdSR Ay GKS g2 a[A3IK
NBLI AOFGSR (KSYy Ay ¢ acCc2ff26SNI OAl A S ddadapt atoigdern Ciky §isidn
2050 for energy transition and sustainable urbanisation whilst turning citizens into actors of this transformation.

As MAKINEITY is an Innovation Action (lA), technologies selected to be implemented are mature ot@ e inarket.
Moreover, the PED concept appears as a step beyond the current European building regulations by bringin
structural, societal, economical and technological changes in the cities.

In the lighthouse City of Groningen the district eneagyproach will be tested. The methodology is replicable for all
of districts. In two districts, that vary a lot in types of buildings, occupation, social status etc., several buildingsdma
selected that (combined) should become energy positivéha end of the project. Various innovative technical solutig
will be implemented and the effectiveness will be tested.
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Strategies

Goals/ambition

Positive Energyt Zeroemissionx Energy neutral Energy efficien?

Carbonfreed dimate neutrald
Sustainable neighbourhood Social aspects/affordabilify

Other. Projectis part ofD NB y A YiSti&cy/efeigy 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 enengytral in 2035.
- The NEXT City. City Vision for the midterm.

Which fictors have
been includedn
implementation

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

Materialsfi 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 - TNO, Applied scientifiesearch institute
strategies - Grunneger Power, Community owned energy cooperative
- New Energy Coalition, regional development and cluster organization
- Waarborg vastgoed, Real estate investor
- Nijestee, Housing corporation
- CGl, business consulting, system intergratiod mmanaged services
- Sustainable Buildings, young awawrthning hightech software company
- University of Groningen, faculty of spatial sciences
- Hanze University of Applied Sciences, technical and social developments
- Warmtestad BV, local heatgrid owner
Allrelevantstakeholderdcitizens industry, investos/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, District heating

Success factors ‘ Challenges/barriers

Thiscannot be said yet, since the project has just starteq -

Realising an actual PED in practise.

- Overcoming legal and law related barriers, for instan
the Dutch energy law.

- Financial hurdles. The innovation actions have not y
been proven to be effectiveso it is difficult to get
funding.

- Realising replication and scaling up the plans.

- Make citizens problem owners as well and make the

see the benefits instead of only looking at the direct

costs.
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12 MAKINQGCITY du, Finland

Generalinformation

City

Oulu

Project name

Making-City

Project status

plannedry implementation phaseH realizedj in operationn

Project startg 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 - Residential3 hectare (75 %) Land use Making City Oulu

- Office:-

- Industry:-

- Other:Commercial 1 hectare (25 %)

Commerecial;
25%
Residential;
75%

Financing - TotalinvestmenY oHZp YAfZ2d €

- o0XmMno YAfad € O0YdzyAOALI f TFdzy R& DU

- 2829YAf 2 € o-fhaAncihg) ye 02

- MZIMHT YAfe2 € 069/0

Overview description 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 (PED) approac
core of the urban energy tresition pathway. The project will be intensively focused on achieving evidences abo
actual potential of the PED concept, as foundation of a high efficient and sustainable route to progress beyond the
urban transformation roadmapsLocated 3m 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 energy storage tanks are the main solutionswtiibbe implemented as part of the PED concept. Bes
promoting sustainable energy solutions, the PED method is expected to attract new families, foster communit
advance eqality between population group®verall, the PED implementation indkavainio will be driven by the 201
alaidSNItftly F2N aflyR dzaSs SYy@ANBYYSydGlfs FyR (NI y:
and Oulu representatives. Firstly, the retrofitting of residential buildings (windows, home yegerdgrollers to monitor
FANJ ljdzt t Ade YR (GKS SySNHe O2yadzYLWiAz2yXo gAfft | ff2
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Strategies

Goals/ambition

Positive Energy Zeroemissionx Energy neutrak Energy efficienk
Carbonfreex  Climate neutrak

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
fe0dde2a52eb

As extension work of the city strategy a new enmir@ntal programme will be decided in the ci
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 of the programme and ac
by the city governrant 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.

Overall strategies

of city/municipality
connectedwith 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
gas emissions of the city has been bound itsglthe 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

recurring forms of energy. According to the plaraofion , the City of Oulu will reduce its lighthou
gas emissions by 27 measures which have been divided into buildings and functions,

buildings, residential buildings of the city, to street lighting, traffic and waste manage
according to theSECAP 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 joining measures
whole urban structure. The essions of the industry have been marked off outside the agreem
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Vision of Carbon Neutral Oulu 2040:

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

—+ Object -20 % achieved in 2013

Benviroc

Which fctors have
been includedn
implementation

Local (renewable) resources Regional energy systemh  Mobility X Buildingsx

Materials® Refurbishmentx Sustainable productiod Sustainable consumption

strategies? (Local) Governance Legal framework Business models

Other. Energy distribution
Innovative - City of Oulu, enabler and coordination, new forms of participations of citizens
stakeholder - Jetitek Oy, innovative heat pumps (Industry, Business)
involvement - Oulu Energy, new forms of heat production and distribution (Industry, Business, Investo
strategies - Arina Oy, recirculation of veée heat (Business, Investor)

- Sivakka Oy, refurbishments (Investor/real estate)

- YIT Oy, innovative housing (Investor, Business)

- VTT Oy, design support (Research)

- University of Oulu, design support (Research)
Typology of energy| Geothermaltechnology and PV panels will support the existing heating district system. One
supply innovative feature is the installation of geothermal heat pumps and thermal borehole er

storage under the Arina shopping centre. Coupled with PV panels coveringahefithis building
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 winter energy demand peaks.

Success factors ‘ Challenges/barriers

cases.

The project technical actiorere 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 wile taken to practice onigitrict 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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General information

City IstanbuktY  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://smatrtcities -infosystem.eu/sitesprojects/projects/making-city

Size of project areal n/a

Building structure | Newly builty  Existing neighbourhood, Mixed H

Land use TBD

Financing The project is a funded project under H2020

Overview description of the project

YFERPl1 & Ad 2yS 2F (GKS TF2ff26SN] OALNS MAKINGITWIIK § largtale
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 a high efficientdasustainable 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 highpacts. 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 to sugities 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 are yewr@kthg intensively ir
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 Grappggadi&iy(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 soluticndemonstrated 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; environmental, social, ec
impact and regulatory fields.

Overall strategies | Y RP{1 | & a dzy A O Apaitnér fo thé projedt adRvity\as thelfdliciver kcity.
of city/municipality
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connected with the
project

Which fctors have
been includedn
implementation

Local (renewable) resourcéd Regional energy systefil  Mobility j  BuildingsH

Materialsy RefurbishmentH Sustainable productiotH Sustainable consumptioiH

strategie® (Local) Governancél Legal frameworkH Business model$

Innovative T2 Y| EA YA &aBarefesdsiahd tdSeyhpo@er citizens in this city transformagioscess,

stakeholder OAGAT SyaqQ Sy 3wl BeX¥fiSed b tutn Gitkiens iBtaattive 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 enetgnsition with citizens vigocial networking
(Facebook, LinkedIn, Twitter, youtube), city apps, public consultaticshpanticipative
workshopg(social media strategyThe cecreation processes will be linked wiglvents with high
interest to attract grticipation.

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

supply GAYRI 20t KSFdOAYy3 IyR KSF{ LlzYL) G4§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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14 mySMARTIife, Helsinki, Finland

Generalinformation

City Helsinki Finland
Project name mySMART Iife
Project status planned® underconstruction/implementationx realized® in operation
Project startg end 11/201611/2021
Contact Marja Vuorinen, Esa Nykanen
Project website https://www.mysmartlife.eu/cities/helsinki/
Size of project area mySMARTLife Interventions in HelsiflE[OW LINKSv text and pictures)
(hectare) M Merihaka and VilhonvuoriRetrofitting Projects
1 Kalasatama HigRerformance Residential Buildings
1 Viikki Environment House
1 Energy Projects
9 Smart Public Lighting
1 Solar Power Plant
1 EMobility
1 Helsinki Urban Platform
Building structure Newly built  Existing neighbourhood) Mixed H
Land use - Residential: 80 % Land use mySMARTIife Helsinki
- Office:20 % sty 0% Serices;
Office; 20%
e
Financing City of Helsinki and H2020.

Overview description of the project

The Lighthouse project mySMARTLife aim®aiting the three Lighthouse Cities of Nantdamburg and Helsinki more
environmentally friendlyoy reducing the C@&emissions and increasing the share of renewable energy. Three Fellow
Cities of Bydgoszcz (Poland), Rijeka (Croatia) and Palencia (Spain) are involved to collaborate in the projétt and
their sustainability agenda.

The interventions include innovative technological solutions in connection with energy refurbishments of buildingg
usage of renewable energies, clean transport and supporting ICT solutions. The project aims for trasfdowards
more sustainable and inclusive cities allowing improved quality of life.

Helsinki’s demonstration are¥anhankaupunginlahti (old Town Bay) is representing the history, present and future
smart energy systems in Finland. While the oldesirbglectric plant in Finland is still producing electricity on the site
the world’s most ecefficient coalbased electricity and heat egeneration plants and further modern power plants a
situated right next to it. A major step forward was the recdatision by the City of Helsinki to phase out the current
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coal power plant by 2024. MySMARTLife is involved in promoting the transition towards decentralised production
increasing the share of renewable energy sources.

In this high performance areapir zones of intervention for the 47 mySMARTLIife actions, in Helsinki, ca
identified:

1

Example pic merihaka

https://www.mysmartlife.eu/fileadmin/_processed /8/2/csm_helsinkierihakal 3afe08d7cd.jpg

Zone 1 ("Merihaka & Vilhonvuori" retrofitting areais the residential retrofitting zone where large retrofittin
actions are taking place, including smart metering aontrol for heat demand response. This service will als
connected to the urban platfornthrough 10T allowing a performance evaluation atitermal imaging e.g. ta
pinpoint heat loss and management and optimisation of the district heating and goolin

Activities inZone 2 ("Kalasatama" new construction areaje focusing on the construction of a hig
performance residential zone with smart home solutions, smart meters in all flats, the integration of rene
energy sources for example to thengobility charging network and utilising waste heat from individual sourc

Zone 3 (Viikki environment housejomprises a high performance office building where the contributior|
renewable energy sources will be maximised through a better control and poaeragement.

Zone 4 (old town bay areajovers the entire district and even city levBeveral interventions, mainly mobilit
actions, will be implemented

Strategies

Goals/ambition Positive Energy Zeroemissior® Energy neutra® Energy efficiend

Carbonfreed Climate neutralx

Sustainable neighbourhodd Social aspects/affordabiliy

Indicators/expected Example:
impact

Work in preparation has included collection of the baseline energy consumption datg
estimation of the energy savings potential. VTT Technical Research Centre of Finland has pe
a comprehensive technical and caxfficiency study on suggested reration measures fo
particular type of apartment buildingsnformation table embedded as pegp clickable feature

page47 of 95


https://www.mysmartlife.eu/fileadmin/_processed_/8/2/csm_helsinki-merihaka1_3afe08d7cd.jpg

nnnnn

URBA@UROPE (@

onto the model Merihaka apartment buildings) and the City of Helsinki has collected extensi
2y 0dzAf RAYy3aQ Sy S NdEme usefrfiie Edéigyiah@Glimate Atk &3 hgﬁﬂ;j“
part of the 3D City Model.

https://kartta.hel.fi/3d/atlas/#/

Overall strategies
of city/municipality
connected with the
project

Helsinki stiwves to reduce greenhouse gas emissions by 30 percent by year 2020 and by 60 [
08 @SIFNIHnond ¢KS /AlGe 2F | StaryilrqQa OfAY
Site.

The goals are defined in the Helsinki City Strategy ¢2071.

Sigh FAOIyd LINPINBaa KlFra |fNSFRe 0SSy YIRS
emissions were 24% smaller than those in 1990, even though the number of residents-H
creased by 150,000. Per resident, the emissions were caleddb be appoximately 42% smaller
However, in order to make Helsinki carboautral, the emissions have to be reduced even m

and faster than before. A carbameutral Helsinki is being created in collaboration between
residents, the City, businesses and orgatiiss.

Carbon-neutral Helsinki 2035

More than
140 procedures in the Carbon-
neutral Helsinki 2035 action plan

Helen Oy’s development
programme

The City and Helen Oy create the conditions for a carbon-
neutral Helsinki. Procedures by residents, the government,
businesses and other organisations are also required.

- The Carbomeutral Helsinki 2035 Action Pl¢pdf)
- Carbonneutral Helsinki 2035, Summafjydf)

Which fictors have
been includedn

Local (renewablejesourcest  Regional energy systefn Mobility X  Buildingsx

implementation Materials® Refurbishmen® Sustainable productiod Sustainable consumptich

strategies? (Local) Governance Legal frameworR Business models

Innovative Example:

isr:\e;lgﬁlre]:cr)ienrt Helsinki uses in kalasatama (Zone 2) agile prototypirmatgerst ideas from citizens. One

strateqies LIN OGAOIFE ARSIF Ay RS@St2LISydG A& Fy ! LI &
9 follow own carbon fodtJNA y 1 @ ¢ KSNB gAff 0SS FdzyOlAzya

around the app.
Typology of energy| - Geothermal energy
supply - District heating/local heating

- Heat pump system
- Industrial waste heat
- Solar energy (crowdsourcing in panels for noroiEen)
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Success factors ‘ Challenges/barriers

The project technical actions are carried out within the fi
3 years with an additional monitoring period of two yea
during which time the energy consumption data is collec|
and energy savingsotential further evaluated until the eng
of November 2021. The results and lessons learnt will
taken to practice on district level in other areas of the ci
Engaging private stakeholders will continue in order
expand the collaboration network andnfluence the
decisionmaking regarding energy saving investments.
main objectives on energy efficiency is to redu
consumption by 10 per cent in initial piloting and expa
the learnings to further energy efficiency improvements.

The heating of builly 3& Ol dzaSa Y2 NB
emissions. The greatest emission reduction potential lie
energy renovations: for example, when a building
renovated, it can be made significantly more ener
efficient than before. Emissions from buildingsncae
reduced by80%.

Because only a small percentage of all buildings locate
Helsinki are owned by the City, it is important to encoura
residents and organisations to take part in reducing
emissions. The buildings owned by the City Hdlétof the
emission reduction potential of the entire building stock
Helsinki. The majority of the measures to reduce emiss
are finan cially attractive to building owners in the lon
term. They often improve liveability as well.

Helsink pland to go aund barries is:
TtNRPOARAYI | ROAA2NE &SNIA
energy renovations and increased use of renewa
energy

9 Steering district planning more towards carb

neutrality than before

9 Steering people towards energfficient solutionsand
renewable energy through Building Control Services

1 Improving energy efficiency and increasing the use
NEySeéloftS SySNEHe Ay GKS
buildings

9 Taking the entire carbon footprint of construction in
account and promoting woden construction

1 Replacing outdoor lights with more energfficient
alternatives

9 Making provisions for emissieinee thermal and wind
energy
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15 Sinfonia, Bolzano, Italy

Generalinformation

City

Bolzano, ltaly

Project name

Sinfonia

Project status

plannedfy under constructionH realizedf) in operation

Project startg end

20142020

Contact

Daniele Vettorato

Project website

http://www.sinfonia -smartcities.eu/en/project

Size of project area

For Bolzano: 785 hectares (exdended disttiBolzano south)

Building structure Newly built  Existing neighbourhoodH Mixedn

Land use mixed use area
- Residential 100% Social Housing
- Office: n/a
- Industry: n/a

Financing 20% Research funding

40% Public

40% Green financing

Overview description of the project

TheSINFONIA projeds a fiveyear initiative to deploy largscale, integrated and scalable energy solutions in-sigdd
European cities. At the heart of the initiative is a unique cooperation between the citgslzdncand hnsbruck, working
hand in hand to achieve 40 50% primary energy savings and increase the share of renewables by 20% in two
districts. This will be done through an integrated set of measures combining the retrofitting of more than 100,00
living surface, optimisation of the electricityid, and solutions for district heating and cooling.

Since 2005, Bolzano (ltaly, 100,000 inhabitants) has developed an ambitious investment plan for large sca
refurbishment in collaboration with both public and private stakeholders. The worktakien in SINFONIA is part of th
plan, and aims to achieve 40% to 50% primary energy savings in the demo sites and to increase the share of re
in the district of Bolzano SW (South West) by 20%

BUILDING REFURBISHMENT

37,000mz2 of social housirfgom the 50s70s will be retrofitted to achieve high energy performance and improve inte
comfort while ensuring cost effectiveness and minimal impact on tenants. Measures include:

- Building envelope insulation;

- Integration of renewable energy sources fdectricity, heating and domestic hot waterSolar PV panels;
- Additional storeys using innovative timber construction technologies.

DISTRICT HEATING & COOLING
The district heating & cooling network will be extended and optimised to reduce both the GORenitrogen

equivalent emissions. Measures include:

- Real time monitoring and forecasting of peak loads and energy demand;
- Hybrid hydrogen/methane backup system;

- Study on recovery of wasted energy from local industrial park.
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ELECTRICITY GRID

Bolzano wilimplement an Urban Servig@riented Sensible Grid (US@%) system in the South West district for

improved energy distribution control. Measures include:

- Recharge points for vehicles and bicycles;

- Meteorological stations for local climate condition nitming;
- Smart retrofitting of the public lighting system.

Strategies

Goals/ambition

Positive Energyj Zeroemission] Energy neutralj  Energy efficienH
Carbonfreer] Climate neutraf

Sustainable neighbourhootd Socialaspects/affordability’H

Indicators/expected
impact

Environmental:

- Final energy consumption reduced by factor 10
- Reduced energy bills by factor 1 in social housing (tackle energy poverty)
- CO2 emissions reduced by factor 8

Social:
- 33.000 sgm of soci@lousing refurbished

Behaviour change http://www.sinfonia-smartcities.eu/en/blog/post/behaviouchangehow-to-
increasethe-impactof-energyefficientrenovationprojects

Overall strategies
of city/municipality
connected with the
project

Energy Masterplanning: the project is connected to the SEAP

Which fictors have
been includedn

Local (renewable) resources Regional energy systemh Mobility X Buildingsx

implementation Materialsx Refurbishment Sustainable productiox ~ Sustainable consumptioi

strategies? (Local) Governance Legal framework Business model%

Innovative - Industry: partner of the project. Local energy provider + startups incubator

stakeholder - Research: partner of the project

involvement

strategies Good practices for effective stakeholder engagement: explore our database of solutions
http://www.sinfonia-smartcities.eu/en/blog/post/gooepracticesfor-effective-stakeholder
engagementexploreour-databaseof-solutions

Typology of energy| - Solar thermal collectors integrated in the facedes for domestic hot water production

supply - NSGE

- District heating
- Heat pumps
- Industrial waste heat recovery feasibility study.

Success factors

Challenges/barriers

- Empowerment of project partners -
- High visibility of results -

Slow procurement procedures.
Technology integration is not BAU in the market:
difficulties to find market players able to provide/brin
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Growing interest on the Smart City transition in the

city

technologies from TRL7 (minimum requirement for
innovation) to 9 (requested by public tender rules).
Public funds not always lockable for 5 yearsatim
horizon (changes of local governments)
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16 Laser Valleg Land of Lights, Myurele, Romania

General information

City MNyurele, Romania

Project name Laser Valley, Land of Lights (EINP, Magurele)

Project status planned® under constructionx realized® in operation
Project startg end from 2019

Contact Cosmin Holeab, Elena Simion

Project website http://landoflights.ro

Size of project area Smart technological development centered on the city dbMrele
(hectare) - MNurele City: 4.500 ha

- MNgurele Science Park: 8D ha
- MNgurele Science Village:1® ha
- Urban regeneration (Myurele city centre): 680 ha

Building structure Newly builth  Existing neighbourhood, Mixed H
Land use Mix of
- housing,

- office spacébusiness,

- schools university/science,

- cultural facilities,

- natural facilities (river, forests, Neajlov River delta)

Financing - Public

- PublicPrivate

- Research funding

- Greenfinancing

- Other (business angels)

Overview description of the project

Laser Valley Land of Lights is about capitalising on the uniqueness of the scientific and technologidalildpran
research infrastructure Extreme Light InfrastructuMuclearPhysics (EINP), about valorising the scientific, technologi
and talent hub already existing in the city ofyurele, llfov County, about taking advantage of the geographic loca
neighbouring the Southern area of Bucharest and close to the DaRiyee, about creating an economic growth pole
I NBIA2Yy L § A0ASYyOSs: Ayy208FGA2Y YR SyGNBLINBYSdzNE K
OKI'y3ISNRO FyR Fo2dzi Fy FOOStSNIG2NI 2F GSNNRG2NRI

In essence, itisaboutanaéc& NI G2 NJ F2NJ w2YlF YAl Qad RS@GSt2LIYSydo

Laser ValleyLand of Lights targets an entire territory, covering several counties in Romania with high implications
development, transport and European mobility Axis represented by the Danube, with expestaggarding its
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 Lagr Valley as well. Due to its uniqueness, size, complexity and potentialesmromic impact, the project is amor,
the most challenging in post989 Romaniacertainly the largest in terms of smart territorial development.

Considering the recommendatig from the SocidEconomic Impact Study on ENP developed by PwC in partnership
with Aspen Institute Romania and in dialogue with international funding bodi#B, EBRD and WB, we concluded th
sound substantiation of joint decisions and actionstfar development of Laser Valleyand of Lights requires
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governance mechanism, preferably an open method of coordination. This mechanism should coordinate the
development of the science, innovation and entrepreneurship ecosystem in Laser Malay ofLights by:

Resources:

providing a publigublic and publigrivate dialogue platform;

providing the necessary institutional framework to prepare the development strategy and the implementation
substantiating an Integrated Territorial Intervention ifyurele,around EL-NP and the hi of facilities and talents,
to contribute to the development of a knowledge region;

coordinating communication and dialogue with the international funding institutions; informing the Governmen
Parliament, local public administian, businesses and citizens on a regular basis.

Office spae, housing, schools, university

Mix of housing, business, science, cultural facilities and natural facilities (river, forests, Neajlov River delta)
Environmental target for all devgbonent projects (fossil fudiree by 2030)

Energy target for all developments

AY Wdzy RSNEG22RQ GSNNRAG2NESZ NBFRE& F2NJ aYlF NI GSNNRGG
A Science village which will attract more than 500,000 students / year, starting with 2020

A science park with core of 20 ha; a hub of public research facilities; companies, business incubators and
accelerators, a cognitive computing and cyber security research pole.

Strategies

Goals/ambition Positive Energy  Zeroemission® Energy neutra¥  Energy efficient

Carbonfree’H Climateneutral®

Sustainable neighbourhood  Social aspects/affordabilityj

Environmental target for all developmeprojects: fossil fuefree by 2030

Indicators/expected Areas of impact:
impact

- Environmental
- Societal

- Social

- Economic

- Spatial
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- Regulatory
Impact expected:
- More than 12,000 new jobs

- EUR 1.26 billion annual turnover
- EUR 500 million taxes collected to the state budget yearly

Overall strategies | -
of city/municipality | - Urban Renewal Strategies

connected with the | - Energy Masterplanning
project - Growing City

Smart City Strategies

- Entrepreneurship ecosystem support policies

Which fictors have
been includedn

Local (renewable) resources Regional energy system Mobility x

Buildingsx

- District heating/local heating

implementation Materialsx Refurbishmentx Sustainable productiox ~ Sustainable consumption
strategies? (Local) Governance Legal frameworke Business model®
Innovative - Citizens
stakeholder - Industry
involvement - Investor/real estate
strategies - Business
- Research
Typology of energy| - Geothermal energy
supply - Solar thermal energy

Success factors ‘ Challenges/barriers

The success of Laser Validyand of Lights depends on th
successfuaction of the state, as an entrepreneurial state
on the publiepublic partnership (localcentral
administration), on the publigrivate partnership and on
the private initiatives, both individually but, especially,
orchestrated. The public commitment &overnment
level, the local administration commitment, the

Al 1SK2t RSNBRQ Ay@2f @SYSyi
communication are also key drivers for concrete results|
The need for an open governance structure for the
development of Laser Valleydaamajor conclusion of 2016
This structure is instrumental for the coordination of
interventions, for the exploitation of the exceptional
potential and for delivering positive impacts on
competitiveness anevelfare. As EL-NP is an example of
continuity, ever since 2009, when it was assumed by the
Government, we strongly believe that Laser Vallegnd

of Lights already has the necessary dynamics to be on t
agenda of any Government, at least for the next dkxa

Ambitious planning based on existing guldnned
resources

Considering the recommendations from the Secio
Economic Impact Study on BN developed by PwC in
partnership with Aspen Institute Romania and in dialogy
with international funding bodiesEIB, EBRD and WB, wg
concluded that a soundubstantiation of joint decisions
and actions for the development of Laser VaHé&and of
Lights requires governance mechanism, preferably an g
method of coordination. This mechanism should
coordinate the development of the science, innovation
and entepreneurship ecosystem in Laser Vallégand of
Lights by:

providing a publigublic and publigrivate dialogue
platform;

providing the necessary institutional framework to prep4d
the development strategy and the implementation plan;
substantiating anintegrated Territorial Intervention in
MNyurele, around ENP and the hub of facilities and
talents, to contribute to the development of a knowledge
region;

coordinating communication and dialogue with the
international funding institutions; informing th
Government, Parliament, local public administration,
businesses and citizens on a regular basis.
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PROJECTS IN PLANNING STAGE

17 STARDUST, Trento, Italy

Generalinformation

City Trento, Italy, Case Study: Madonna Bianca Urban District
Project name STARDUST
Project status planned’H
Project startg end October 201%, September 2022
Contact Paola Penasa, lvano Gobbi, Daniele Vettaratagi Crema
Project website https://stardustproject.eu/
Size oproject area 30 ha
Building structure Newly built  Existing neighbourhootH Mixedn
Land use - Residential90% Land use Stardust Trento
- Office:-
- Industry:- ]
- Services: 10% o
Residential;
Financing - PublicPrivate 40%
- Research funding 30%
- Green financing 30%
About 12 million eurosf total investments in the STARDUST project.

Overview description of the project

{¢lws5!'{¢ Aa | LINRP2SOG FdzyRSR dzyRSNJ (KS 9dzNRLISIYyYy !
programme.

The STARDUST consortium is composed of@hizations from 9 different countries: 7 cities, 4 research institution
SMEs and 13 industrial partners. They represent all the different stakeholders targeted by STARDUST. Thes
research experts, public authorities, industrial partners, SMissemination and exploitation experts, and investors.

In STARDUST, intelligent solutions for energy, mobility and ICT will be integrated in cities together with innovative
models, which will serve as blueprints for replication across Euanpleabroad. These synergy of actions will transfc
cities into living labs, platforms where citizens and community engagement will become the driving elements to i
not only their way of life but also their local economies.

For the first phase of th8 TARDUST project, a set of technical andtachnical interventions will be carried out in citig
froSttSR a af AFKGK2dzaS OAGASag o6t YLX2YIlI X ¢ YLISNB
strategy suitable for other cEd G SN SR | & & F-Rdpbca, dDBrNJ KOzani, ALoinérice)d Tetha
interventions will be carried out in selected demonstration sites in all the three cities. The transformation will be
out in district housing and mobility with theelp of Information and Communication Technology (ICT).

In the lighthouse city of Trento, the main area of intervention is the Madonna Bianca Urban District including i
housing residential complex composed by 14 towers, with a population of 180Biiahts, lying in a common green are
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of approximately 300 000 m2. The social housing Madonna Bianca is a-pnogtty complex having as maj(
stakeholder and manager the project partner ITEA. The complex was built in the Seventies. Each tower besfh8 dl
total area of roughly 5700 m2/tower. About 70% of apartments are ITEA's prejibayrest being privately owned
STARDUST aims at renovating 3 of the 14 towers within a nZEB vision through the following actions: refurbishmg
building enelope (integrating a modular, semi prefabricated BIPV facade with lean installation approach); creati
thermal chimney for free ventilative cooling; creation of a low temperature smart district heating system replaci
heating with ground sourcheat pumps (GSHPs); connection of the local supermarket to the smart grid; retrievem
the supermarket’s heat waste; installation of smart meters and monitoring systems in each unit to encourage
saving habits; creation of a communication intedawith inhabitants to stimulate an energyvare culture. The remainin
11 towers will be the focus of a local replication plan.

Strategies

Goals/ambition Positive Energy Zeroemission® Energy neutrak Energy efficienk
Carbonfreed Climate neutraP

Sustainable neighbourhood Social aspects/affordability

Indicators/expected - Reduction of thermal demand: 1.3 GWh/year

impact - Local RES production: PV = 140 MWh/year; geothermal = 786 MWh/year heat
- Environmenal: reduction of CO2 emissions = 484 tCO2/year

- Economic: reduction of energy cost = 117000 euro/year

Overall strategies | - Smart City Strategies

of city/municipality | - Urban Renewal Strategies
connected with the | - Energy Masterplanning
project

Which fictorshave | Local (renewable) resources Regional energy system Mobility 8 Buildingsx
been includedn

implementation Materialsx Refurbishmentx Sustainable productiorx Sustainable consumption
strategies? (Local) Governance Legal frameworR Business models

Innovative - Citizens: 164 dwellings

stakeholder - Industry: DOLOMITI ENERGIA, DEDAGROUP, HABITECH

involvement - Investor/real estate: ITEA

strategies - Business: OFFICINAE VERDI

- Research: FBK, EURAC

Typologyof energy | - PV: 180 kW, 140 MWh/year

supply - Heat pump system: 450 kW, 1.1 GWh/year heat
- Geothermal energy: 11600 m of BHEs

- District heating/local heating

- Waste heat

Success factors ‘ Challenges/barriers

- Involvement of main public and private stakeholders| - The social housing Madonna Bianca is a mixed
STARDUST project partners property complex (Publi€rivate): share technical
- Involvement of all citizens living in the 164 apartmen solutions, subdivision of castaind incentives
of the 3 towers of Madonna Bianca - High financial commitment
- High reduction of heat demand54%) - Intervention on existing buildings (for example: use ¢
- Refurbishment of existing buildings and shift from O | radiators instead of underfloor heating)
50-100% in the use of renewable sources - Optimal integration of multiple renewable sources ar
- Constuction of new highly efficient buildings 100% waste heat
powered by renewable sources
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High production of renewable electrical (140
MWh/year) and thermal energy (786 MWh/year heat
Optimal integration of multiple renewable sources ar|
waste heat (power to heat; lonemperature DH)
Inclusion of the study area in the Province of Trento
characterized by renewable electricity production
(mainly hydroelectric) greater than consumption (in ¢
annual balance)

Introduction of advanced monitoring and control
systems, integrateé in a single BMS (Building
Management System) with data visualization
differentiated for the Tower managers and the
inhabitants

Introduction of advanced monitoring and control
systems, integrated in a single BMS (Building
Management System) with data visualization
differentiated for the Towers Managers and the
inhabitants
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18 Santa Giara Urban District, Trento, Italy

General information

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

Project startgend | December 201¢ December2023

Contact Giuliano Franzoi, Sara Veronésiigi Crema

Project website http://www.comune.trento.it/Comunicazione/ll -Comuneinforma/Ufficio-stampa/Comunicati
stampa/S:-ChiaraOpen-Lab-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
- Office:-
- Industry:-
- Other:(Services) 80% 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 117 000 inhabitants and a surface area of 158 km2. Evéhng \
city classifies among the first five in Italy for quality of life and has been selected in 2014 to enter the IEEE S
initiative. Trento's energy saving action plan includes: a global energy saving (mostly by retrofitting of public baflg
760 000 MWh, a renewable energy share of 10 200 MWh and a CO2 reduction of 210 500 tons.

Ly Hnmc GKS adzyAOALIfAGE 2F ¢NByid2 KF& RNIgy (GKS &
{lLyldlF [ KAFNYé€d ¢KS diz2@at FMLXNRZER Y2 HSHBES nMNBE2SD YR K
D2ZSNYYSyid F2NJ my ae Ay GKS OFff bHSEGNI 2NRAYI NE A
suburbs".

Starting from 2019, in the Santa Chiara Urban District willelferbished four public building complexes (volume: 25¢
m3, floor area: 9076 m2) and will be built another new private building complex (Habitat complex, volume: 31047 m
area: 11088 m2). These buildings are designed to: public offices, puldiingareas, social and health needs, cultu
shops, housing.

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

1 A central geothermal resource pramg heating and cooling through borehole heat exchangers and acting
seasonal storage for the residual heat from building cooling and for the excess solar heat production;
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1 Alow temperature DHC network (T < 50°C) that connects the geothermal reseitindeuildings;

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 electric heat pumps;
1 Distributed solar thermal collectors for domestiot 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 possible to provide space heating, space cooling and d
hot water. The high expected efficiency of the heat pump (SPF>5) will be guarantee thanks to the high energy perf
of the buildings (for space heating user side temperature < 50°C), the use of the geothermal source, rather than
and the integratiorof the solar source for domestic hot water and space heating. For the low temperature district h
and/or cooling network heat transport losses < 3% are expected. The outcomes of the project will include ¢
dimensioning of all components, includ the innovative ones, and their adjustment to each other for best performa
of the overall system, development of operation strategies, evaluation of possible tariff models, identification and p
sensitive parameters (e.g. geothermal charact@ssof the ground, solar production profiles, individual building thert
demand profiles). A detailed dynamic simulation model of the whole heating and cooling supply system will be esta
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s 5 buildings with high energy performance

* ENERGYDEMAND: space heating, space cooling, domestic hot water
® ENERGY GENERATORS: electric heat pumps, PV, solar thermal

s ENERGY STORAGE: small building storage
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Strategies

Goals/ambition

Positive Energyt Zeroemission® Energy neutrak Energy efficienk
Carbonfreed Climateneutrald

Sustainable neighbourhoodd Social aspects/affordabiliy

Indicators/expected
impact

Reduction of heat demand in the public buildic@mplexes: 1.3 GWhlyear

Local RES production: PV = 291 MWh/year; geothermal = 734 MWh/year heat + 110
MWh/year cold

Environmental: reduction of CO2 emissions = 351 tCO2/year

Economic: reduction of energy cost = 94000 euro/year

Overall strategies of
city/municipality

Smart City Strategies
Urban Renewal Strategies
Energy Masterplanning
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connected with the
project

Which &ctors have
been includedh
implementation
strategie®

Materials’H RefurbishmentH

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

Sustainableproduction’H  SustainableconsumptionH

(Local) Governanag Legal frameworky Businessnodels'H

Innovative stakeholder| -
involvement strategies| -

Investor/real estate: Habitat
- Research: FBK

Citizens: Municipality of Trento, Province of Trento

Typology of energy -
supply -

PV: 230 kW, 291 MWh/year

- District heating/local heating
- Solar thermal
- Waste heat

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

Success factors ‘ Challenges/barriers

Involvement of main public and private stakeholders
project partners

High reduction of heat demand in existing buildings |
77%)

Refurbishment of existinguildings and shift from 0 to
100% in the use of renewable sources

Construction of new highly efficient buildings 100%
powered by renewable sources

High production of renewable electrical (291
MWh/year) and thermal energy (734 MWh/year heat
1100 MWh/yearcold)

Use of seasonal underground thermal energy storag
(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 Trento
characterized by renewablgectricity production
(mainly hydroelectric) greater than consumption (in ¢
annual balance)

Introduction of advanced monitoring and control

systems at building and at DHC level

Involvement of all citizens living in the Santa Chiara
Urban District

TheSanta Chiara Urban District is a mipdperty
area (PubliePrivate): share technical solutions,
subdivision of costs and incentives

High financial commitment

Intervention on existing buildings

Optimal integration of multiple renewable sources ar
wasteheat

Introduction of advanced monitoring and control
systems at building and at DHC level
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19 llokkaanpuistpTampere, Finland

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)

Floorarea for residential buildings and parking 16,600 m2 (1,7 hectares)

Building structure

Newly built’H Existing neighbourhood) MixedR

Land use

Residential 100%

Financing

Private, research funding

on YAf2 € SdzZNP HNokkadDguigt@andNew@léank. 2y Oz aid 27

Overview description of the project

New residential area at urban environment. Apartment buildings connected either DH or has own GSHP. Own
outside the urban area. H2020 Lighthouse project Stardust demonstra&toow case in Finland. Number of stakehold
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/affordability

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 smatrt city by treating city development projects as pla
for innovative solutions and new business models. The city enables tbisdoyng data, building
ecosystems and enhancing the culture of crmghistry ceoperation The City of Tampere i
creating platforms that enable ecreation, business ecosystems, new business models, smat
solutions, and as a result, better qualiy life. In the field of real estate and buildings the mz
aspects of development in Tampere are sustainability, energy efficiency, wide range of s
FNRY K2dzaS YIAydSytryOS (2 KSIt4GK FyR aSo

Which &ctors have
been includedn
implementation
strategie®

Local (renewable) resources Regional energy systetn Mobility 8 Buildingsx

Materialsx Refurbishmen® Sustainable productiohA Sustainable consumption

(Local)Governance Legal framework Business models
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Innovative
stakeholder
involvement
strategies

Industry, Real estate, Business, Politicians, Research

Typology of energy
supply

Geothermal energy, District heating, Heat pump system

Success$actors ‘ 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 Houg
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 the first energy community project in Finland.
therefore a test case from legal point of viewusiness
concept, energy transfetlokkaanpuisto has needed a lot
legal and business consultingecause project it the firs
one and this is why ministries are following it.

Solutions have been for example:

- PV farmis a Ltd Real Estate owned byHaudsing
companies

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

- Deal with utility company
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20 Dietenbach, Freiburg im Breisgau, Germany

General information

City

Freiburg im BreisgauGermany

Project name

Dietenbach

Project status

plannedx under constructior? realized® in operation

Project startg end

Planning is on the way, start of the development (constructigp2

Contact

Ruediger Engel, City of Freiburg, Projeanamger Dietenbach development,
Klaus von Zahn, City of Freiburg, Head of environment department,
Gerhard StryiHipp, Fraunhofer ISE

Project website

https://www.freiburg.de/pb/,Lde/495838.html

Size of project area

110 ha

Building structure

Newly built’H Existing neighbourhood) MixedR

Land use

- Construction area for buildings: 25 ha
(predominantly residential: 6.500 flats, approx.
15.000 inhabitants)

- Public space (places astteets) 21 ha

- Schools and Dagare centers: 4 ha

- Private gardens: 35 ha

- Public green spaces: 25 ha

Land use Dietenbach Areal, Freiburg

Buildings
(mostly
residential);
23%

Public space ;
Private 19%
gardens; 32%

Schools and
Day-care
centers: 4 ha;
4%

Financing

The district will be developed by the City of Freiburg, which owns the construction areg
infrastructure, schools and other pubbaildings will be financed by selling the construction grou
to the building construction companies.

Overview description of the project

Development of a climate neutral city quarter with about 6,500 apartments for 15,000 inhabitants. To react tmotige
increase of rental prices, affordable housing is an important goal. The district shall become mixed and agile wi
distances and communicative areas, places, schools, sport facilitiesadagenters for children and shopping faciliti¢
Thedistrict will become inclusive and barriéee.

An energy concept for the climate neutral / energy positive supply of the district was already part of the
development competition. Based on the basic concept of the winning urban planning team, ae@mehgy concept wil
be developed more in detail.
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1995

Markttag am zentralen Platz

Schnitt Dietenbach schmal M 1:500
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Strategies

Goals/ambition

Positive Energy Zeroemissior® Energy neutrad Energy efficient

Carbonfreed

Climate neutralx

Sustainable neighbourhood Social aspects/affordability)
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Indicators/expected
impact

(TBD)

Overall strategies of
city/municipality
connected with the
project

- Energy masterplanning
- Growing city
- Regional planning

Which fctors have
been includedn

Local (renewable) resources Regional energy system Mobility X Buildingsx

implementation Materialsd Refurbishmen® Sustainable production  Sustainable consumptiof
strategie® (Local) Governance Legal framework Business models

Innovative Basis of the development is an intensive process of searching and selecting the constructi
stakeholder ground for the new districtFinally the city council decided to build it on the Dietenbach area
involvement An extensive participation process during the selection phase and afterwards in the definiti
strategies targets and framework conditions of the district was established. However, a group of peoy

ddy Q4 o6l yid G2 | O0SLIWI GKS RSOA&AZ2Yy 2F GKS
plebiscite (popular vote). In the preparation of this popular vote many information events w
organized and intensive discussions happened. Finally, 60% of #emsitlecided on 24
February 2019, that the Dietenbach district shall be build.

Wie ist die Biirgerbeteiligung aufgebaut? Ein Uberblick iiber den Biirgerdialog

Runder Tisch: Wissenswertes:
itionk Inf i It + Daten, Fakten,
erster Austausch 4 am 21. Oktober 2015 Beteiligungsmag-
13. Oktober 2015 -Zukunft des Wohnens lichkeiten
: in Freiburg - ein neuer
Stadtteil entsteht™
1. Infobrief
2. hhmwumwwt:e'mlmnq
am 10. November 2015
Vorboroltande | s .Ein neuer Stadttail entstoht -
L . A lC Chancen nutzen, Heraus-
forderungen meistern”
vertiefend 8. Dezember 2015 "
Gutachten
2. Infobrief
Runder Tisch: 4
Vorbereltng 1. Biirgerforum
EEFEiE am 18 Februar 2016
AL ATE «Ein neuer Stadteil entsteht
Von guten Beispielen lernen”
Runder Tisch: 4
F e 3. Infobriof
3 22. Marz 2016 +
-
H 4 Wissenswertes:
4 '§ Informationen zum
= o Auslobungstext ¢ Wettbewerb
+ Runder Tisch: 4
Diskussion
Auslobungstext
20. Sept. 2016 4
leitende
baulicher Informations- und
Wettbewerb Diskussionsangebote
Runder Tisch:
Reflexion der 4. Infobrief
Ergebnisse N
be
Preisverga Mitte 2017 Wissenswertes:
Diskussion der Planentwiirfe* Informationen
und Weiter- zum Verhand-
¢ entwicklu ., Anregungen lungsverfahren
M for die Weiterbearbeitung
Runder Tisch:
i, Reflexion 5. Infobrief
werfahren mit e
Oberarbeitung ltr fozesses »
ca. 5 ausgewsh|
ten Entwiirfo und
» 6. Infobrief
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Typology of energy
supply

The buildings are high efficient with a heating temperature of 30 °C. The energy will be suy
by PhotovoltaieThermalCollectors on the roofand P¥modules on the facades and the noise
protection wall. In addition, waste heat will be detracted from a main sewer canal closed by
Thermal energy will be supplied by a cold district heating network with uninsulated Polyeth
pipes and heated upybheat pumps within the buildings. Several-sterages will be installed.

Success factors

Challenges/barriers

- Extensive participation of all stakeholders. -

Public oppositiorg intensediscussion on: must the cit

- Integrated planning from the beginning on (urban of Freiburg further grow, can the consumption of far
LI FyyAy3as Y2o0AtAdezr SysS flryR 0SS FO0OSLIWilIotS I yR
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21 New Cityg New Airport, Bodg, Norway

General information

City Bodg, Norway
Project name Ny by¢ ny flyplass New Cityg New Airport)
Project status plannedx under constructiom} realized® in operation

Project startg end | Ongoingplanning,construction might start mie2020s

Contact Rakel Hunstad

Project website https://bodo.kommune.no/nyby-nyflyplass/

Size of project area] Approx. 300 hectare

Building structure | Newly built’H Existing neighbourhood, Mixedn

Land use Specification of land use is currently an-going process in the Municipality. The share the tg
area for instance allocated to privateousing, industry and green structures respectively, oéll
concluded in 2022.

Financing Work in progress

Overview description of the project

The New City, New Airport project is amongst Bodg Municipality and the regions largest development and inno
LINE2SOG (2 GKA&A RIFEIGS® ¢KS NSl O2yarada 2F onn KS(
sustainable urban deslopment. The development will take place over&Dyears. Developing this area will imply
doubling of the size of the city of Bodg.

Background

After about seven decades of military activity (NATO air force base constructed in 1951) activity iaffdheeabase in
Bodg will be phased out in 2022, cf. 2012 Parliamentary decisiong #dgsther with an outdated runway system, in u
for civilian air traffic as well, triggered one of the greatest projects of urban development in the history of Norway

The construction of a new civilian airport 1 km soutlst of the current civilian and military airports will open up an a
of about 300 hectares for innovative and sustainable urban development. The size of the area is the equivalent {
800 socer fields and it will be a unique playground for international and national research, development and inno
The city of Bodg is of the ideal size for testing new innovative solutions for urban development in Arctic climg
environmental conditios.

CKS YdzyAOALI tAlGe KlIa 02fR FYOAGAZYA TFT2zbB syl EhsdEment
area. At the core of this is the ambition of realisingcatled zero emission neighbourhoods/areas. These areas shall
zero emis®ns of greenhouse gasses related to production, operations and transformation in a life cycle perspecti
entails amongst others local renewable energy production, and the sharing of energy between buildings in order tq
flexibility in the enegy system and lower pressure (peaks) on the grid. Moreover, important focus areas al
optimisation of local energy systems within a larger a larger system and responsive energy efficient buildings.

Bodg Municipality is thus a partner and pilot area a national (Norwegian) research centre on Zero Emis
Neighbourhoods (ZEN). As one of eight pilot areas in thecgkfke, Bodg Municipality shall serve as an innovation
where the ZEN researchers, together with building professionals, propersiaisrs, municipalities, energy compani
and building owners and users test new solutions for the construction, operation, and use of neighbourhoods in ¢
reduce the greenhouse gas emissions to zero on a neighbourhood scale.
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© Bodgmunicipality

Strategies

Goals/ambition

Positive Energy Zeroemissionx Energy neutrak Energy efficienk
Carbonfreex  Climateneutral?

Sustainable neighbourhood Social aspects/affordability

Indicators/expected
impact

We expecimpact on all of theeareas
- Environmental

- Societal

- Social

- Economic

- Spatial

- Regulatory

Development of the city of Bodg and the new areas place the needs of people/the inhabitan
the core. Societal and social impacts are particularly linked to high quality new urban areas
the new borough. Security of energy supply and clean aratddble energy (affecting
operational costs of housing) have societal and social dimensions as well. The former is, in
addition, linked to spatial qualities and the latter is linked to the expected economic impact.
Environmental impact relates both to inaport/mobility and to analysing the life cycle costs of :
TSNP SYAaairzy ySAIKOo2dzZNK22RO Ly 2NRSNJI G2
consider emissions from the operational phase of buildings within the areas. One should als
consideremissions stemming from materials and equipment, as well as emissions from the
construction phase including transport.

Overall strategies

of city/municipality

The strateqgic plan of the municipality 2030
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connected with the
project

This municipal plannirgocument indicates the direction for development in a medium to lo
term perspective. It incorporates growth perspectives and states three main focus areas:

- Inhabitantgpeople at the core: high quality of life and diversity andliusive communities are
at the core;

- Bodg smarandgreen: Urban development, facilitating for a compact city centre where
innovative new solutions are created and tested, within a framework of climate and
environmental considerations;

- Bodgg Powerhousean the Arctic: Take lead in developing industry and society for the futu
through networking and careation.

Plan for urban design and development for the new area

A plan for urban design and development for the new area (linked to the New, Gigwv Arport
project) is currently being developed. A final draft should be available in 2022.

Energy Masteplanning for the area will be an integrated part of this work.

Plan for Climate and Energy 262030

A revised climate and energy plan has been draffée plan states that in 2050 Bodg Municipa
is a low emission society. The Climate and Energy Plan includes ambitions goals for 2030:

- 60% Emission reductions compared to 20€gels
- 70%Recyclinglegree materials

Furthermore, the plan sets targetsrf8odg Municipality in 2025:

- Reducggreenhousegas emissions linked to new buildings and renovated buildings by
minimum 35% compared to the industnorm in 2017.
- CutenergonsumptiorA Y G KS Ydzy AOALI f A& Qa 24V -ledetizh

By 2030, the municipality shall reduce its overall clirfatetprint by 50% compared to 204@vels.

The Climate and Energy Plan also makes the link to Zero Emission Neighbourhoods an
energy consumption as well Bodg as a smatrt city.

Smart City Sategy

The municipality does not have a smart city stratpgyse but a dedicated Smart City Bodg proje
employing two fultime resources (linked to the entire municipal administration). The pro
functions as an umbrella for the entire municipality. Moreover, the Smart City Bodg proj
partner in various smaftity networks and engaged in a wide range of R&D&I projects w
several areas like health, digitalisation, circular economy, citizen involvement.

Which fctors have
been includedn
implementation

Local (renewable) resources Regimal energy system  Mobility X Buildingsx

Materialsx Refurbishmenf Sustainable productiox Sustainable consumption

strategies? (Local) Governance Legal framework Business modebs

Innovative Bodg City Lab

stakeholder L . . . . .

involvement The Municipality opened Bodg City Lab in April 2018. The city lab is the natural arena to par
strategies in various urban development projects.

The development of the areas (the 300 hectares) that becomes available through the tew C
New Airport project will be done in cooperation with residents, business, institutions, R&D a
volunteers amongst others. The city lab shall serve as the natural meeting point for stakehol
also in this regard. The city lab does not replace cotigral public consultations processes, but
shall add to this process in terms of including stakeholders.
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Typology of energy
supply

Norway is about 98 % renewable in its power production. (94.3% hydro, 3.4% wind 2.3% oth
in 2017). Moreover, a unique feature of the Norwegian power supply is the high share of fl
renewable production capacity (hydropower), i.e. 75%. Moreoherlarge storage capacity (50
2F 9dzNRPLISQa NBASNW2AN 42N 3S OF LI OAGEOLO

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 podecton
equal to 149 TWh. In 2018 the total power production equalled 148.7.

Bodg Municipality is located in an area with excess pepveduction. However, distribution gri
remain a challenge in various parts of the region. Hence, in developing therbew area the focus
is placed on energy efficiency, reducing peak loads, constructing a robust and sustainable
system. Efforts will be made to develop an energy system that relies on various sour
renewable energy, local renewable energy jpuoton, sharing energy  withir
areas/neighbourhoods/districts andptimisation of local energy systems within a larger a lar
regional/national/Nordic/EU energy systensecurity of supply is at the core, as well as cl
affordable energy for consumers.

¢C2RI®X b2NBlFeQa GKSNXYIE LRgSNILXFyda 002
Many of the thermal power plants are located in large industrial installations that use the elec
generated themselves. Production therefore often dedsron the electricity needs of industr
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 generabed fenewable
sources. Thus are solar thermal energy, geothermal energy, district heating/local heating, he¢
pump system and industrial waste heat all relevant sources of energy supply.

Success factors

Challenges/barriers

n/a at this stage (still early phase) n/a at this stage (still early phase)
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22 Castelletto, Parma, Italy

Generalinformation

City Parma

Project name Castelletto

Project status planned’H under constructiom} realizedj in operationn

Project startg 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% Catelletto Areal, Parma
- Office: 5%

- Industry: 0%
- Other: 75% (schoolswimming 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 | - Parma Smart City 2030 (2019)
of city/municipality | - SEAP (2014)
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connected with the
project

- SECAP (2019)
- 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 drive

of the Plus Energy strategy.
- The main barrier is theffective and innovative
management of smart grids
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23 Zukunftsquartier, Vienna, Austria

Generalinformation

City Vienna Austria
Project name Zukunftsquartier(Future Quarter)
Project status 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/tradeitschatry and other
businesses in each examined quarter.

Financing CKAA SELX 2N} 02NB &iGdzRé A& FTdzy RSR o6& &/ A
a/ AGé 2F G2Y2NNRob A& | NBASIFNOK FyR GSdQ

Innovation and Technology (BMVIT).idt handled on behalf of the BMVIT via the Austr
Research Promotion Agency (FFG) together with the Austrian Economy Service Corporatiq
and the Austrian Society for Environment and Technology (OGUT).

Overview description of the project

One ofthe many challenges on the path to decarbonisation is the development of sustainable, safe and affordable|
supply strategies for (new construction) quarters. As support and to set an example, the municipal government of
undertook the realizatin of an innovative rolenodel city district in its governmental agreement (2015) in the chaj
G6SySNHe&¢ o

Ly GKS O02dz2NBES 2F (KS TFTdzyRSR SELX 2N} (2NE &ddzRé & enegy
quarters are developed. Bed on and subsequent to this scoping study, an energy showcase quarter in Vienna s
realised. Plugnergy quarters are city districts which produce more energy (electricity and heat) over the year than th
consume by utilising local energy soes, synergies concerning mixed usages and flexibilities. In the course of the p
possibilities and definitions to transfer this concept to the very dense city are being investigated.

The undertaking strives for the development of a quameergysystem that enables the distribution of the recovers
energy between the local consumers and thereby optimizes all energy services comprehensively. The areas of fo
the technical and economic feasibility as well as user comfort. On the basis ekph@ratory study, an energy showca
quarter in Vienna shall be realised.

Under the direction of the UIV Energy Center and together with the project partners University of Applied Sciences Te
Vienna (FH Technikum Wien) and the Institute of BuilBegearch and Innovation (IBR&lI), profound technical and econ
analysis and rough energy concepts as well as variants for a number of concrete areas with mixed usage in Vienna
10th, 16th, 17th and 21st district are currently being developEadese are predominantly new construction quarters, |
also existing quarters of different size, that show varyingsit@ energy potentials which shall be used with innovat
concepts. For the one or two quarters with the highest probability of reatinaind on the basis of the local energy situati
as well as stakeholder requirements, detailed energy concepts on the level of preliminary drafts are being dey
Thereby, the technical and economic feasibility as well as the legal framework aysethahd examined.

Property developers and planners of the respective quarters are involved in the project as well as important municipa
This creates the best possible conditions for a subsequent realisation. Through collective analysis afrangreber of
quarters and the development of recommendations for action, the project shall give new insights for the broader app
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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:

- Economic feasibility
- High quality of living and comfort
- Early and constant user integration for reaching the positive energy goal.

Indicators/expected
impact

The methodologicadpproach 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 (apartment buildings vs.-famgie
K2dzaSaoz |y aSySNEHe& olftlyoOoSeé oFaSR 2y (K9
GSYySNHe ONBRAGEZ O02YAy3d T NRVYiidSyyanpdblic Nahsp&
is supplied, is calculated for each Austrian inhabitawhich can then be taken into account f
primary energy balancing tiie quarter.

To visualize economic feasibility, additional costs in comparison to a convelrgioaay supply
(gas heating) and lower building standards are calculated.

Overall strategies
of city/municipality
connected with the
project

The project supports the goals of the Smart City Wien Framework Strategy concerning
resources andecarbonisation. The project helps to reach the goals stated in the Energy Fram
Strategy and the Climate Protection Program, as well as the Urban Development Plan
Additionally, the municipal government of Vienna decided on realizing innovatimeg showcase
quarters in its governmental agreement of 2015.
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Which fctors have
been includedn
implementation

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

Materialsfy Refurbishment] Sustainable productiofy Sustainable consumption

strategie® (Local) Governancél 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 (renters, owners, employees) will be developec
stakeholder aim is to optimize the user behaviour respectively to minimize the potential negative effects ¢
involvement energy system.
strategies o )

In order to support 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 akebbped in order to achieve plu
supply energy over the year, while focusing on economic feasibility. Energy (both electricity and he

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

Each energy system of the different quarters includes photovoltaic systems as well as geot
(field of boreholes and/ or groundwater) heat pumps. Depending on the local availability
demand district heating and direct or indirestirplus heat are also used. The gentle cooling of
buildings during summer (via component activation) is one measure for climate adaptatio
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 in winter.

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
administration, was an important step in supportiadater
realisation

Initial costeffectiveness analyzes show that the plus
energy concept in combinationrith a suitable business
model is economically viable (in some cases even withd
subsidies) 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 concdjon, as the future noresidential
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 a&pt longer
payback times for their investment and put additional effq
into the planning and innovation process.

Last but not least the engagement of the future users
concerning energy consumption and technology usage
well as a long term monitoring pcess are key to reach
the planned efficiency in reality.
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24 ZEN Projects Norway

NOTE BY EDITOR: Unfortunately, due to lack of time, | could not include all projects of ZEN projects Norway
sent for this compilation. | included an overview of the projeetsd the cases of Bergen and Oslo. The rest of
the projects will be included in a followp version of this booklet. Apologies for that, C.G.

The ZEN Research Cehp#ot projects serve as innovation hubs where researchers, together with building
professionals, property developers, municipalities, energy companies, and building owners and users, test new
solutions for the construction, operation, and use of neighttmads in order to reduce the greenhouse gas
emissions to zero on a neighbourhood scale.

In total, the ZEN pilot projects encompass more tha®30 people, more than 1 million%built area, and
more than 5.5 million rland area

The list of projects includes:

Zero Village Bergen
Furuset project, Oslo
NyBy, Bodg (see chapt2t)
Knowledge Axis Trondheim
Ydalir project, Elverum
Fornebu, Baerum

Campus Evenstad

= =4 -4 8 8 -4

lllustrations of ZEN Projects:

Zero Village Bergen (ZVB)ew of the neighbourhood, ILLUSTRATENGHETTA

1 https://fmezen.no/
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West side of NTNU Campus, Knowledge Axis Trondheim, ILLUSTROHDKRCHITECTS
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Figurel Public space in Ydalir, ILLUSTRATION: tegn_3

Figure2 lllustration of the Oksengya Centre in ZEN pilot project Fornebu, Beerum, ILLUSTRATION: L2 Arkitekter AS

Figure3 New Administration Building at Evenstad Campus, ILLUSTRATION: OLA ROALD ARKITEKTUR
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