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1 ABSTRACT

The development of sustainable smart cities builden integrated and inclusive societies that allow
inhabitants to co-create their living environmenstering consistent dialogue among all stakehsldieris
equally based on modern ICT technologies as wetlittgen engagement and institutional governance to
deliver smart and inclusive solutions.

The paper is based on an Horizon 2020 Project SMBRTOGETHER, which is a joint project that aims
to develop co-created smart and integrated sokifionlow energy districts, sustainable mobilityteigrated
ICT infrastructures and citizen engagement withihre¢ lighthouse cities, further providing
recommendations for follower cities and for aliestwhich are willing to support sustainable arsllient
development.

Within this project "being smart together" implibée need for a joint co-creative process within bativeen

city and regional administrations and all relevstatkeholders. Thefore it is necessary to desigrmeeps
and project structure allowing for a continuous amigational and peer-to-peer learning process and
knowledge exchange between them.

The questions that arise are how to get there amdth set up such a process? Therefore, the paper f
presents the research methodology, consistingegpithcess itself as well as outlining the analad) digital
peer-to-peer exchange vehicles developed for tnipgse. On the one hand, so called "Project boait"
provide the knowledge base for a fruitful peer-e®pknowledge exchange among the cities and al loc
stakeholders and experts on an analog basis. Oaothiee hand, the "Knowledge carrier" will be thejona
digital peer-to-peer "capsule" for information eaoge and as measure for “information growth" within
Smarter Together. The paper will exemplary drawnufee e-mobility projects to be realized in theethr
project lighthouse cities Lyon, Munich and Vienna.

Finally, the paper discusses the transferabilitythef identified approaches and tries to illustiadssible
strategies to replicate the co-creative procestf its well as the the innovative solutions in tietd of e-
mobility with the help of the tools.
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2 SMARTER TOGETHER

2.1 Project scope and objectives

In January 2016, the cities of Vienna, Munich aryortogether with 30 partners from 8 countries (agno
those: key smart cities industrial players, dynarBRIEs, building owners, universities, research &
technology organisations, major European netwonksmajor standardisation institutes) were awarditld w
funds for a joint research and city developmenjgatowithin the EU SCC1 call. The title “SMARTER
TOGETHER” can be taken in the literal sense of enpgnting “smart” and innovative actions in the ¢hre
lighthouse cities and sharing their gained insigims knowledge in cooperation with three so cditdidwer
cities - Santiago de Compostela, Sofia und Venice.

SMARTER TOGETHER will deepen the knowledge and kdww in the fields of data management, eco-
refurbishment and e-mobility through large-scalandestration activities, user-centric innovation and
sustainable smart city business models. Reseatibasiness stakeholders will benefit from the iptte
transfer of the results, which will prepare theugrd for a large-scale replication of successfulitbahs in
other cities, contributing to positive societal dymcs in European countries and beyond.

The project strives to demonstrate large-scale tsailgr solutions in six districts under various arband
governance conditions covering the European dityerEherefore new business models will be develdped
turn the demonstration activities into economicallgtainable and replicable solutions for otheeitUser-
centric innovation will be fostered by involvingeav more people and stakeholders in the co-creatioh
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design of new services and solutions. Furthermoqger@ments with low energy districts will provide
energy-efficient buildings with local renewable head electricity. Also existing data networks wik
integrated into citizen-oriented open data plat®tmdeliver new services to locals. Finally nemebility
solutions for local citizens and companies willdeveloped and implementéd.
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Figure 2: Vienna-Lighthouse project area

! Gaiddon, B. et al. (2016): Three Cities — Lyon,rih, Vienna — Will be SMARTER TOGETHER.
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2.2 The Lighthouse City Vienna

The project demonstration area in Vienna is locatedhe central part of the south-eastern distoict
Simmering between Simmeringer Hauptstrale anddbtm railway line. In total, 21 000 inhabitantd w
benefit from smart project solutions within theldie refurbishment, energy, mobility and informatiand
communication technologies. An emphasis is madediatogue, in line with the Vienna Smart City
Framework Strategy where the human dimension ofStmart City is the focus of attention. Dialogue
includes all generations and backgrounds aimirgpatributing to an integrated societal dynamic. Tdeal
network of partners includes all actors, from goweent to citizens to business players, where everyas

a specific responsibility towards achieving the omon goals.

Vienna strives to:
« refurbish three residential neighborhoods with @,Bthabitants and a total floor surface of 75,000
m2
e ensure savings of 6,000,000 kilowatt hours (kwh) ymmar in all refurbished housing complexes
together. This corresponds to the energy use aftatfi® housing units

* guarantee more sustainable and future-orientedger&ipply with 9,000,000 kWh provided by
renewable energy sources (thermic as well as &leetrergy), which will result in considerable
savings for the tenants in energy and heating costs

* save about 550 tons of GO
* secure and/or create 900

e promote an intensive governance learning processnmjving eight departments of the City of
Vienna’s administration, ensuring that the exper@snand results of the project will be integrated i
a sustainable way all over the éity

2.3 The Lighthouse City Munich

Neuaubing-Westkreuz/Freiham is the project distriavhich Munich is implementing the pioneering sma
city solutions. Around 30,000 people live in thistdct on the western edge of the city. Whereasham is
a new housing development area, many of the retsadigmoperties in Neuaubing-Westkreuz were buiilt i
the 1960s and 1970s. Their energy-efficiency stalsdare comparatively poor.

Figure 3: Munich-Lighthouse project area
Munich strives to:
» Refurbish houses in order to reduce energy consompt

» Construct multimodal mobility stations with multifational district sharing boxes that increase e-
mobility and serve as exchange and delivery stationgoods

« Install smart street lamps that consume less erardyacilitate new services

2 http://smarter-together.eu/cities/vienna
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* Design a neighbourhood app which creates intelligieiks between all services to drive better
acceptance and wider use of the offerings descebedé

2.4 The Lighthouse City Lyon

Lyon's demonstration area is Lyon Confluence - ohthe largest urban redevelopment projects in ¢égan
(150 ha — 600 000 mz existing floor area — 1.000.68 of new buildings). It is the first WWF appralve
urban development in France and it is the largdsiruredevelopment area in France with such antaubi
target such as the zero carbon objectives: theahrgreenhouse gases emissions at the end of tlaa urb
project must not be superior to the level of emissit the project start.
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Figure 4: Lyon-Lighthouse project area
Lyon strives to:
« refurbish 35,000 mz of existing buildings to redticeir energy consumption

e develop local renewable energy production: photaiolsystems (LMWp) and a wood-fired co-
generation power plant (2MWe/4MWth)

* reduce the use of conventional cars by providitgyadtive means of transport for inhabitants: smart
charging stands, electric-vehicle car-sharing systed an autonomous driverless electric shuttle

e develop a data platform to monitor energy producaod consumption in the area, and the actual
effects and benefits of measures implemented thriree zero carbon objective

* involve citizens in the redevelopment of the Lyoon@uence area and the implementation of new
services (creation of an urban living lab to alloitizens and users to co-design the smart city
solutions).

e increase the quality of life of inhabitants througbnstruction of comfortable and affordable
dwellings and office places, convenient public gsaeasy access to the district,etc.

2.5 Project Structure
The overall project is divided into ten work pac&adWPs):

® http://smarter-together.eu/cities/munich/
* http://smarter-together.eu/cities/lyon/
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* WP1 Innovation Action Framework provides a firsttiae framework for the successful
implementation of smart solutions, striving for aapy building, common perceptions and
consistent workflows in the later Work Packages.

e WP2 Co-Creation for Smart City Solutions — a peer peer process establishes reference
processesand tools for co-creation, building onintpets of WP1 to define thematic guidelines for
successful implementation of co-created city solo8 in cities.

* WP3 Lighthouse Demonstration Lyon implements thenalestration activities in the lighthouse
target area of Lyon, ensures their monito ring myrithe implementation and prepares the
replication phase.

* WP4 Lighthouse Demonstration Munich implementsdbenonstration activities in the lighthouse
target area of Munich, ensures their monitoringirdurthe implementation and prepares the
replication phase.

« WP5 Lighthouse Demonstration Vienna implementsdbmonstration activities in the lighthouse
target area of Vienna, ensures their monitoringindurthe implementation and prepares the
replication phase.

« WP6 Monitoring & Evaluation ensures the 3-yearst{implementation monitoring phase, running
the monitoring infrastructures, collecting data aevhluating processes and impacts.

* WRP7 Integrated strategies in Follower Cities sufgpdthe replication of successful demonstration
solutions and services in the Follower Cities tasgeas.

« WP8 Replication of smart city solutions ensures tbglication of results and outcomes of the
demonstration phase as well as replication of manig actions both at the city level in the
Lighthouse cities and in other cities and at comamgrand industrial levels, allowing the scaling-u
and deployment of the developed smart city solstiarEurope.

« WP9 Dissemination and Communication ensures effectommunication actions and dissemination
of project results, which will support transferdil towards scientific, policy and industrial
communities.

* WP10 Project Management ensures the steering andipb of all activities, time schedule, quality
and cost management to meet the project's objectivem both technical and administrative
perspective.

3 CO-CREATION FOR SMART CITY SOLUTIONS

3.1 Main Challenges

Even though the three lighthouse cities seem taebg different, they do face very comparable clmagjés

and problems. This is also reflected in the greatlver of highly different but in parts also veryngmarable
projects within the Demonstration WPs. In ordebé¢oable to design co-created and integrated sokiod
produce replicable results, particularly the foliogv four main challenges need to be addressed when
designing a general concept for such a project.

(1) Cross-Silo Thinking:
Overcome thematic silos in order to allow knowledgehange between experts of projects with a highly
diverse thematic orientation (e.g. IT-experts ah@bility and smart district projects), helping teeocome

specific emerging problems and generating a basmwvledge set of recommendations for co-created
solutions.

(2) Cross-City Thinking:

Allow a knowledge exchange within a thematic silt in between all respective experts of that slg.(all
refurbishment experts of all cities) in order talegbss and solve specific thematic problems.

(3) Stakeholder Involvement:

Involve relevant external stakeholders in orderinclude all available knowledge into the co-creatio
process. This step should include both local egpEstwell as external domain experts.
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(4) Knowledge Transfer:

Disseminate generated knowledge in between thegirand over its borders in order to actively penfa
co-creation process and to provide a set of recardat®ns for co-created and integrated smart oityti®n
for cities.

Naturally, the success of the co-creation procaisdepend on an adequate handling of all fourioat
main challenges, allowing for Cross-Silo as welf@sCross-City-Thinking, including all Stakeholdesind
ensuring a transfer of the generated knowledgepirgjiect and cities.

3.2 A concept for co-created smart city development

In order to encounter the outlined main challenged to foster co-creation within the Smarter Togeth
project, the overall concept of the project cossafttwo general groups of work packages. Whileviloek
packages 3 to 5 are dedicated to the demonstrptimacts to be implemented within the three citia,
other work packages are foreseen to enable thelagewent of co-created and integrated solutions,
addressing the organizational and peer-to-peer lauge exchange, allowing for impact monitoring and
striving for high replicability. Therefore, a stigninteraction between the so-called Enabler and
Demonstration work packages will be established.

The peer-to-peer knowledge exchange process of WilP2ry to bring together the experts and affected
stakeholders of the demonstration projects at mdiffestages of the implementation process (morh24

and 30) in order to overcome common challenges@meneft from lessons learned. WP2 will develap th
recommendations further, finally aiming for a sétpooven recommendations ready to be used by other
interested cities, specifically by the followeries in WP7.

The organizational and peer-to-peer knowledge exgdhdo be established within the Enabler WP2 is of
utmost importance to develop co-created and intedraolutions within the project itself and to deye
recommendations based on the lessons learned dbénmplementation proce$s.

3.3 Project Books — Analog peer-to-peer exchange

As outlined above the aim of WP2 within the Proj8atarter Together is to learn from other citiesaon
expert level. Therefore a learning method is nergssnd needs to be developed within the projedirsh
step is to provide information about the differgnbjects and solutions and find a “common grourm” f
further discussions. After having a better undediteg of the single projects and solutions it vl easier

to find similarities in between the projects, raigeestions and look at the own project(s) from féedint
point of view. This may influence upcoming projeatsd solutions as well as specific activities witthe
ongoing project development processes. This way geer-to-peer learning can be supported very
efficiently.’

3.3.1 Introduction to the project book

The so-called “project books” provide the knowledgese for a fruitful peer-to-peer knowledge exclgang
among the cities and all local stakeholders/exp@der-to-Peer is a key method of knowledge managem
that addresses the “human dimension of learningiuilh a very personal exchange of process basetdhfor
knowledge and subjective project experiences dftpi@ners. The respective knowledge is alwaysteeldo

a context and very concrete challenges. Furthertih@ea result of the subjective exchange proeggsthe
dynamics of the dialogue itself. The personal ergkaprovides also an emotional level of communicati
linked to the very subjective experience of corerebmmunication, which allows the unlocking of
(sensitive/subjective) information that would nevee written down. A major added value are the
establishment informal knowledge networks that lastime. They also contribute to the developmeit o
organizational culture.

The project books and their respective contents-drvesides the very personal experiences and kdgele
exchange of the SMARTER TOGETHER partners — cemiaal of WP2 and its respective outcomes. For

® Gaiddon, B. et al. (2016): Three Cities — Lyon, i, Vienna — Will be SMARTER TOGETHER
® Gaiddon, B. et al. (2016): Three Cities — Lyon,rti, Vienna — Will be SMARTER TOGETHER.
7 . .

ibidem.
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each WP2 task a project book will be developedgritag all projects (including the developmenttstd of
one of the five Smarter Together key topics:

e City Engagement

¢ Holistic Refurbishment in Smart Districts

« District Heating & Renewables

« Data Management Platform & Smart Services

« E-Mobility
The five project books will be iteratively develapentil 2020, offering an insight in the developrmen
process of the innovative city development projéctthe lighthouse cities. By presenting challenged

experiences the projects are facing over the prdietime and respectively their conceptualisatiamd
implementation phase, the project books will prevadhighly informative set of lessons learned.

Each project book will provide a general overvievewoall projects in the context of the respectiventatic
field and its solutions, developed and implement#tiin the HORIZON 2020 Lighthouse Project Smarter
Together.

3.3.2 Main objectives
The project book tries to accomplish three mairectjes:

« Documentation for all project partners (everyonesde know the other projects and is enabled to
understand current challenges and best practices)

» Support Peer-to-Peer processes, the report feealghe task “Knowledge exchange network and
recommendations design”, which will bring togetlesperts of the different projects in order to
work on yet unresolved problems and on how to gstly acquired knowledge shared among all
partners

* Help to understand the applicability of the besactices and recommendations gathered in
workpackage 1 of the SMARTER TOGETHER project. Bbge this, the recommendations will be
adapted and potential focus questions can be addtes

3.3.3 Data collection process

The collection of information for the project bodksintegrated within a project internal commonaring
process. Not only workpackage 2 is collecting deproject information, rather workpackages foogson
monitoring or external dissemination also seek d$pecific project information. Therefore a common
reporting questionnaire was developed, integratithgquestions to be reported and allowing for amyea
information sharing among all workpackages. Acaagtli the reporting periods were aligned among all
workpackages.

The reporting on the project development statu$ edgtur three times during the project lifetimetire
months 16, 22 and 28 exactly two months in advaridbe peer-to-peer knowledge exchange workshops.
By that, all the results can be taken into accobeing able to address identified common problernssé-

silo and cross-city).

3.4 Knowledge Carrier - Digital peer-to-peer exchange

Based on identified, evaluated and tested exigtots and approaches for Co-Creation a set of tfwols
subsequent use within the Co-Creation Processeamfilementation in all three cities was definede3d
tools and processes built the foundation to fastercollaboration and knowledge exchange betweparex
and local stakeholders in the lighthouse projectsaodigital basis. As an important measure a mobile
“knowledge carrier” is being designed and realisdiich acts as “capsule” for information exchangd aa
measure for “information growth” within SMARTER T3 HER.

3.4.1 Introduction to the Knowledge Carrier

The “knowledge carrier” provides the knowledge bfase fruitful peer-to-peer knowledge exchange agio
the cities and all local stakeholders/experts adefined points in time during the course of thejgut
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(Month 0, 18, 24 and 30) with the focus on visuaian. Therefore the carrier and its respectivetemn
builds upon the information basis of the projeatkswhich will be updated in the same time steps.

For the frontend development and design the germavider for 3D spatial data infrastructures
virtualcitySYSTEMS was contracted. Anyways, as lfimatcome of the conceptualisation of the knowledge
carrier a set of mock-ups was developed (compgtediFigure 5 below).

Figure 5: Mock-Up of the Knowledge Carrier [modifjéd

The final design of the web interface will congitwo main elements. First, a three-dimensiongb wiathe
respective lighthouse city district, allowing fofrae movement within the model for the user. Teéeosd
part of the screen is designed as an overlay athdaevisist of the contextual knowledge collectedhvwthe
help of the project books, providing the user infation on the project status of all projects indrsdrict.

Further, by including a timeline, the user cankrdee changes and process steps of the projectallyigin
the 3D-model) and content wise (project book infation).
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Figure 6: Reference interface Berlin Business Loocafientre by virtualcitySYSTEMS

The knowledge carrier will visualize three differdgvels of information:
(1) City level: General information on the concepisals and visions of Lyon, Munich and Vienna

(2) Thematic level: Specific information such asa@mmendations, challenges or best practices gn Cit
Engagement, Holistic Refurbishment in Smart Disdri®istrict Heating & Renewables, Data Management
Platform & Smart Services and E-Mobility

(3) Solution level: Presenting the project statusrahe whole development cycle for all projects.

The operation of the system is designed as easyndaumitve as possible, providing a webbased frodte
allowing for multi-touch navigation and offering itiple languages (German, English, French). Acaaydi

to the common reporting process, the project d@esloa common content management system (CMS)
based on DRUPAL, allowing all project partners $e the gathered information for their services raeeds
(e.g. Web-page or knowledge carrier). The conteartagement system was developed by the projectgpartn
Gopa.com.

3.4.2 Main objectives
The Knowledge Carrier tries to accomplish the felloy main objectives:
» Visual preparation of the documentation for alljpcd partners and local experts (everyone gets to

know the other projects and is enabled to undedstamrent challenges and best practices in an
illustrative visual form)

e Supports Peer-to-Peer processes, which will bidggther experts of the different projects in order
to work on yet unresolved problems and compare thgmsimilar ones

* Helps to understand the three different levelsabioa (city, thematic field, project) and allows to
track their development over the course of thegutoj

Besides that the Knowledge Carrier will be a vesyerful tool, providing cities and experts of alies of
the world a deep insight in development and implaigon processes of innovative city development
projects and therefore enabling them to undergpatehtial challenges and to identify promising siohs.

3.4.3 Development of to the Knowledge Carrier

In order to be a useful tool, the cities were dgeplolved in the design process of the Knowledgeri@r.
This included both lighthouse cities as well asofwkr cities, naming different demands and usesase

First of all, both sides defined particularly exgesind city employees as key end-user group. Angwine
lighthouse cities set a focus on staff that wonkghe field, being responsible for the implemeotatf the
projects themselves. The main hope: If other ciaes the same problems, we could either way tigotee
challenges together or learn from a city that stblaa issue already. On the other side the follovitgzs
named a key audience which is located at a moedegical level, trying to prepare decisions and to
proactively prevent possible challenges in desigtie future city.

Anyways, the Knowledge Carrier needed to match petispectives in order to be a tool that is usefuall
kinds of cities, regardless of their specific stafteevelopment in a topic area.

4 TRANSFERABILITY OF APPROACHES

SMARTER TOGETHER seeks to develop methods, solatand processes that are transeferable to all kind
of other cities. As a first step, the replicabiliof the solutions to be developed in the SMARTER
TOGETHER lighthouse cities will be tested by tramshg them towards the follower cities. As outtinghe
project books and the knowledge carrier are thet&elywithin the project to forward deep projecsighs
towards these cities.

Within the reporting process, the follwoer citie® anformed about the identified common challenges
month before the peer-to-peer workshops in ordatltav them to identify topics of interest and telebate
key personel for the workshop sessions.

REAL CORP 2017 Proceedings/Tagungsband ISBN 978-3-9504173-2-6 (CD), 978-3-9504173-3-3r{p)ri M'
12-14 September 2017 — http://www.corp.at  Editors: Manfred SCHRENK, Vasily. POPOVICH, Peter ZEILE, Pietro ELISEI, Clemens\BER



Co-Creation for Smart City Solutions — a Peer-to-PPeecess

5 OUTLOOK AND CONCLUSION

Since SMARTER TOGETHER is an ongoing project ane finst reporting period just ended, the full
capacity of the process is not yet proven. Firstefies (e.g strenghtening of partner network) adl a®
shortcomings (e.qg. high reporting efforts) haveadty been identified.

Anyways, a set of interviews with responsibles led tities is planned in order to optimize the r&pgr
process. Further by analysing the outcomes of ¢inenwon reporting and the first peer-to-peer worksaop
final adaptation of the reporting questionnairéoreseen.

Although the project books are planned to be ptofgernal, the knowledge carrier is intended tapened
after the project lifetime if proven to be a helpiol for the partner cities. By that other citiesuld learn
from the insights of the SMARTER TOGETHER projeatsl even share their own knowledge.
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