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1 ABSTRACT

Recently, the smart city concepts have gained @simg importance in current energy and city plagnin
Various smart city projects which have been redligBow that a systemic, integrative approach isiaku
However, in the projects the delineation of bouretarfor integrative planning and the realization of
systemic local solutions are challenging as thevgiieg conventional planning tools and routineg ar
limited. They usually propose top-down and shamteapproaches with limited interactions with the
stakeholders and limited interdisciplinary resedotparticular involving areas of sociology).

To tackle these challenges, a Swiss-Russian caopeems toenhance the existing planning routine®y

developing and testing systemic tools foulti-level stakeholder participation processesas well as for
future-oriented thinking in city development. For this purpose, two Swiss and two Russian<citiere
selected, namely Winterthur, Zurich, Moscow andaazT hese cities will be examined from the smdie<i
perspective with current and future applicationglifferent implementation levels. Ideas and inseuis

will be developed to support theimgoing or planned smart city projectsat district or city level by
introducing participative and long term perspedive

In a series of workshops, participants’ visionsalgand interests will be elicited, compared weilsteother
and contrasted with available data applying pauitive foresight methods and group model building
techniques. Tools such as a GIS and a system dgaaimulation model will be developed to suppoé th
planning process, allow the integration of data seive as a test-bed for proposed solutions. Tstersyc
intervention and participation techniques will bentnuously monitored and systematically evaluated.
Moreover, a stakeholder-based scenario developmenprocess will be applied to envision future
developments towards a smatrter city and to distitimaps for the most desirable scenarios.

Selected city processes in Switzerland and Russ@ng them Winterthur and Zurich, Moscow and Kazan
which are all closely linked to the Smart City cept will be supported by tailoredsion-building,
scenario developmentsystem thinking techniquesand simulation tools. In a first step, the premale
situation concerning planning processes and ingntisnin the participating cities will be addresséth a
specific focus on smart city objectives and curremgoing projects (e.g. stakeholder involvement,
integrating smart energy concepts such as smasimgusmart grids, micro hubs in ongoing city arstritt
planning and implementation processes). Moreoveg, will analyse which planning processes and
instruments are actually used to steer future gnprgvision and city development in participativeda
integrated manners, such as the interdepartemeratahgement teams in the city of Winterthur spreadin
vision-seeds to come up with a variety of smagt stenarios.

2 INTRODUCTION TO THE PARTICIPATIVE FORESIGHT APPROAC H IN SMART CITIES

In recent years, the concept of “smart cities” gdimcreasing importance as several initiativesyoeks
and projects were realized (Caragliu et al. 200b)wever, the concept and its targets are stilud#f and it

is rather unclear how it can be implemented indligent administrative planning routines of citibgany
smart city projects still focus on single measitinethe areas of mobility or smart housing and t@iprovide
systemic local solutions (Moser et al. 2014). Inliadn, smart city projects have shown that a syste
integrative view is demanding and that the paréitgm of the local stakeholders and the incorporabf
their knowledge can be improved — for instance ughovision-building, scenario development towards
smart cities, and the realisation of their respeatoadmaps.

Finally, there might be different barriers and drs; which hamper the implementation of smart city
concepts. To tackle these challenges of smartagproaches, a joint research project of ZHAW an&EHS
aims to develop services and tools for systemiomiay and implementation. To this end, a varietgrofrt
city processes at different stages will be seleutithin the scope of the proposed project. Throuigion-
building, scenario development (cf. fig. 1) and dwapping, system thinking methods and the
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implementation of GIS and system dynamic simulationls, the authors would like to improve the
outcomes of smart city projects.
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Fig. 1: Scenario development towards smarter cjfiesnario trumpet from Bernath et al., 2012)
Therefore, the project has three main goals:

(1) to deliver integrated planning principles (ineision-building, scenario development, systemadyit
modelling, roadmapping) for policy-making suppdntoigh participative foresight;

(2) to empower stakeholders and to support thenplgrand implementation of projects at the locakldo
advance the integration of comprehensive smartsaiytions;

(3) to derive scientific, profound conclusions abg@uomising approaches for implementing smart city
concepts (policy formulation) in existing planniagd implementation routines.

Carabias et al. (2012a, 2013) see strategic arftheémgy foresight as a means to manage inclusion of
different stakeholders’ perspectives in providiotugons, to steer and adapt innovation systentesponse

to grand challenges, and to support the developmismart specialisation strategies to generateistob
Science & Technology and innovation agendas irobalised era.

We want to explore and compare if foresight haspihtential to function as a means to face poliicd not
turning away from critical issues that will detenmiand influence our future. The research will stigate if
foresight can in fact provide some room for artédian to address even complex and technologically
sophisticated issues. Furthermore, the identibicatf best practice models from empirical evidenack
support other foresight practitioners to contribiatenore transparency in the debate of criticalfeiissues,
such as the progressive development towards snuatiees.

2.1 Empowering of stakeholders and process support

When visioning and developing scenarios for smaritigs, therefore designing and applying group ehod
building moderation techniques together with stakddrs (i.e. representatives of research commuoaity,
administrations, local energy suppliers, compan¥G0Os and the local inhabitants), important systemi
solutions should be identified and visualized. Isesies of workshops, participants’ goals and e will

be elicited, compared with each other and contlagti¢h available data applying group model building
techniques. Facilitators guide the stakeholder gtbwough the workshops and monitor the procedsouwtt
intervening on the content level. Tools such ag&Bodel and a system dynamics simulation modé|beil
developed to support the moderation, allow thegiratiion of data and serve as a testbed for proposed
solutions (smart solution simulation lab). A fivgrsion of a system dynamics simulation for thagiton of
regional energy systems (called TREES) is curranmiyer development at the ZHAW.

2.2 Derive profound conclusions

The single interventions and the process advandemiénbe continuously monitored and evaluated. The
research consortium will meet and discuss intergardesign, results and process improvements iaragép
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workshops. At the end of the project, the pros ands of the future-oriented and system thinking
approaches will be evaluated from the point of vivthe different stakeholders. Different dimensiaf
impacts will be considered for the evaluation: etfe on the individual, group, organisational and
methodological level (Rouwette et al. 2002). Thaleation results will highlight benefits and lintitans of
system thinking approaches for Smart City planmpnacesses and similarities to other transition @sees
(Ulii-Beer, S. 2014a/b) and will be disseminatemtigh publications and presentations at events.

2.3 Deliver integrated planning principles

The project will deviseservices and tools for an integrative approach for Smart City plagnirin
implementation roadmap supporting a participative and integrative peripecon Smart City urban
planning will be developed. It will provide informman for major stakeholders in a user-friendly mamnr-or
example, changing roles of different stakeholdeithimn a changing environment of a Smart City wié b
discussed and new business models for specifidcagtiphs will be highlighted. It will be based ohet
overall research results and learning from all samed projects. Fig. 2 depicts the envisioned sizigyrt
process.

Fig. 2: Smart City Process and project procedurB$GE2011)

APPLIED METHODOLOGY

The research methodology will include desk reseapefticipative foresight, incl. scenario developitpe
modelling and simulation, local case studies, fguanalyses, roadmapping, stakeholder workshops and
survey, expert validations.

Desk research Literature and Internet research will be condddte screen current and planned policy as
well as recent academic and practitioner-orientdalipations, investigating the development of sne#tiés
through the combination of most appropriate acticgas and elements from behaviour change programmes
business initiatives, policy measures, strategiescepts, and technologies. Based on this, theadoen
development for smarter cities will be preparechwiite identification of the relevant subsystems iamghct
variables but also the indispensable stakeholders.

Case studies The case studies will serve, amongst other, gsireal basis to refine the framework for
ideal-type participative foresight for smarter edti For the local exemplary case studies, a skeoidg of
field research will be undertaken, consisting déimiews with local stakeholders; attendance attimge
and events; and analysis of relevant documentspqronal material and websites in order to idendifyo
important context factors.

Case studies of specific projects identify a varight rationales amongst participants, whilst polioterest
suggests a more instrumental concern for factigaidditional, largescale sustainable energy transitions.
Bottomup, communitybased projects deliver energy savings and behacioamges that tedown policy
instruments cannot achieve, due to the greatef laoxavledge and engagement they embody (Hielscher e
al., 2011).

Scenario developmentA scenario can be defined as a description odssiple future situation, including
the path of development leading to that situatich f{g.3). Scenarios are not intended to represefull
description of the future, but rather to highliglentral elements of a possible future and to dits@nton to
the key factors that will drive future development$any scenario analysts underline that scenanies a
hypothetical constructs and do not claim that tlenarios they create represent reality.

Stakeholder Validation: Project findings shall be evaluated / validatgdstakeholders (representatives
from policy, practice, industry, and academia) ipgrating in expert surveys creating awarenesshef t
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importance of broader drivers and barriers behhmgl implementation of low carbon technologies and
smarter cities. Additional expert validation wik ensured through stakeholder workshops and iet&svio
elicit visions for smarter cities. Moreover, sursegre already a way of disseminating project figgdiand
usually initiating the knowledge transfer.

Roadmapping The roadmap methodology itself is based on fayr dquestions: (1) what is changing in the
domain of smart cities; (2) what is the future esifor smart cities based on the developed scesai3)
what are the challenges and gaps to be addressedalizing the vision; (4) what are the nichesnofel
solutions to the envisaged gaps and challengesinfosation roadmap methodology is based on Kénnéla
(2007) and considers four dimensions of upcomirgds: technological changes, business changesy poli
changes, and societal changes.

2.4 Comparative case-study approach

In order to develop, test and evaluate such systérking approaches and tools, a comparative casis
approach has been chosen. Selected city proces&sitzerland and Russia among them Winterthur and
Zurich, Moscow and Kazan which are all closely édkto the Smart City concept, will be supported by
tailored vision-building, scenario development, tegs thinking techniques and simulation tools. The
following case-studies will be supported and aredys

2.4.1 Case-study Winterthur with smart city projects

- A simulation platform (based on the TREES-model) i refined and applied in order to analyse
new promising business models and new roles ofgrearppliers of smart cities, taking into account
the changed business environment of utility comggni his applied research activity supports the
planning of future smart cities projects focusimgsmart energy solutions in Winterthur.

« The Thalgut-Quarter in Winterthur is a residenieda of 260 apartments initiated and managed by
three different social housing cooperatives. Mdsthe buildings are low or three-stories high and
were built in the 1950s. Accordingly, there is aador smart retrofitting. Currently, an initial
design plan was developed.

« Analysis of smart metering data to determine thetofs explaining the levels of electricity
consumption and load profiles. Exploring the role swcial interaction in triggering active
participation in energy conservation and behaviothange.

2.4.2 Case-study Zurich with an initial project set-up

« The city of Zurich supports the implementation @00 Watt society. So far the concept of smart
city has been initiated but has not yet fully takgn With the participative foresight approach the
smart city activities shall get a boost.

- IBM Switzerland and the utility ewz are interestednove towards a smarter city of Zurich.

- ZHAW is involved in setting up the process, introihg to the concepts of smart city and
participative foresight.

2.4.3 Case-study Moscow with smart city projects

Smart city applications in Moscow have four mailheps:
« Quality of Life: In the areas of healthcare, edismatind social protection (techn. sensors)

- City Management: To achieve public service quadihd promptness. For instance, smart traffic
management system with intelligent parking usingyaamic pricing system depending on the
congested zones and times, monitoring the stateeahunicipal facilities

« IT Infrastructure: Provision of equal broadbandesscto the modern ICT environment and creation
of favourable conditions for the development oflttwal ICT industry

- Media and Advertising: Enhancement of the levelimfbrmation availability to public; city
information products popularization and quality cgute
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2.4.4 Case-study Kazan with smart city projects

Kazan is one of the largest and industrial citieRassia. The city aims to be an international hess hub
with ideal living and working conditions. Kazan hagently started a large Smart City project or9@ ba
area with 220 investment projects. Being one ofeke@mples of holistic and urban planning, the mtoje
designed with sustainability and modern infrastitet solutions, including a 88 ha of parkways and
waterways, water reuse and infrastructure systems.

Among the future potentials for smart city applicas identified by the HSE for Russia include:
- Autonomous and/or alternative sources of electrivefit energy generation in cities (micro grids)

« Smart (innovative) motorways built with nano-pddgcin asphalt for increased grip, durability under
extreme weather conditions, and lower noise

« Technologies to improve microclimatic and ecolobicanditions for living, working, production
and storage

« Smart navigation and time management technologigsublic transport

« Smart and environmentally friendly food packaging @neumatic transport of solid waste
3 CONCEPTUAL APPROACH

3.1 ... to participative planning and implementation

The first project step will address the prevaletiagion concerning planning processes and instrisnie
the participating cities with a specific focus amast city objectives and current ongoing proje@g.(
stakeholder involvement, integrating smart energycepts such as smart housing, smart grids, migbs h
in ongoing city and district planning and implenaditn processes). The following research questiiad

be addressed: Which planning processes and ingttaraee actually used to steer future energy pi@vis
and city development in participative and integilateanners? What are their strengths and limitaticdks
overview on challenges of integrated planning ofagmenergy futures and smart city development
approaches is expected.

Close contact will be established with relevantaretaluation and information exchange programmes on
regional, national and European level.

3.2 ... to integrative modelling and simulation for smarer cities

In the second step integrative planning supporstadl be developed such as system dynamics maddels
order to visualize important interactions of sydtesolutions, target states and different impleragon
pathways, also highlighting major drivers and lmasiof smart city districts development patternse T
systemic understanding of the stakeholders, thdi-aiahensional and multi-level (district) developnte
objectives will be represented in the modelling aimdulation tools. In an iterative process, theuispof the
stakeholder workshops from other WPs and caseestuill be utilized to improve the use of and ferth
develop the simulation tools in Winterthur, Zuridhpscow and Kazan. The modelling tools enhance the
understanding of decision-making criteria and goaiflicts. The result of this process will provitiee
stakeholder with data supporting the decision-n@Kincluding information on financing structuresdan
future business models). Research questions camsn system thinking approaches, spatial modellin
and simulation of city districts support smart qgitianning and implementation projects? How shoulchs
tools be applied and improved to enhance stakehaldelvement? At the end of this step an integeati
modelling and simulation of city district developmievill be completed.

3.3 ... to scenario development: validation of steps towds a smarter city

The purpose of the third project step is to evaluhe conceptual model and context-tailoring messsur
determined in previous project activities by exjpigrthe realities of an established or planned sity.
Stakeholder workshops will help to validate thelings from previous research on a specific loczlleThe
exemplary case studies in the field will make isgible to detect the relevant barriers and thestsialong
the paths towards implementing a smarter city, @& conjunction with local planning processesis
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economic framework conditions, and scenario devety for future smart solutions while acknowledging
the influence of context factors.

Different scales of case study (cf. Stauffacheslgt2012; Scholz et al., 2002) will be considetieat can
either be rolled out at local scale, or that camdpdicated across a city or are larger scale ptejtat will
have a regional impact (e.g. smart metering). Amsbraiher, the exemplary case study will serve as
empirical basis to refine the framework for idegld participative foresight for smarter cities. Jam up,

the case study will allow for a comprehensive asialyof how drivers and barriers interfere in the
development towards smarter cities.

Moreover, paths for smart city scenarios will bglexed to shed light on future uncertainties antdomgs.
Today a scenario can be defined as a descriptioa pbssible future situation, including the path of
development leading to that situation. Scenariesnat intended to represent a full descriptiorhef future,
but rather to highlight central elements of a palssiuture and to draw attention to the key factbeg will
drive future developments (cf. fig. 3).
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Fig. 3: Vision-germs for Smart Cities discussed @ita management group (own picture)

As final product of this project step an over-abke-study report will be delivered on the supportities
that take pioneering measures to progress towastsaater future, describing the developed scenamols
its assessment against plausibility and desirgbilit

3.4 ... to roadmapping towards smarter cities

This working step will address the strengths andtéitions of the chosen system thinking approacdin wi
regards to systemic smart city planning and implaateon, considering different planning and
implementation levels and objectives. Recommendatiwill highlight new elements concerning urban
planning routines and the role of participativeefight and modelling. A scientifically sound evaioa of
the chosen approaches will be the basis of thisysisaThe main insights will support the develomtnef a
generic implementation roadmap that will be illagdd with project examples.
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FORESIGHT
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What will the needs, technologies, What will the needs, technologies, 2015-2018
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What is the market position of the RF? for each of key directions, in order - Role of the state
What is competitive advantage of the Russian to gain the competitive advantages - Tools
companies? of the Russian companies in 20157 - Targets and KP1
What is the vision of the target trajectory - Plan of measures

of the RF development?

Fig. 4: Roadmapping approach proposed by the Rubkitional Technology Initiative (2016)

The roadmap will provide systemic visual preseatatf key areas of smart-city development takirtg in
account challenges and windows of opportunitieswai as a set of potential alternative innovation
trajectories of "smart city" development in the f@aelected cities. Recommendations for implemesati
will include the decision-making criteria, finangistructures and promising business models.

Therefore the following research questions will dutdressed: What are the strengths and limitatidns o
system thinking approaches and tools for plannimg) steering smart city projects? What are the lesso

learnt from each case-study? Finally, stakeholdeommendations on urban and energy planning rajtine
and on implementation of roadmap are expected.

Successful transfer of smart practices requiresnaierstanding of the cultural conditions for andibas to

the transfer of practices from one context to amotiiihis working step aims to provide such undeditay

by combining practical experiences from the casdigs. Context is therefore defined in the broadest
possible sense. It entails, among others, cultaréhe level of a country or city, culture on theliindual
level of people’s specific positions and ways &.1By looking for those practices that have workeelty
well, one tries to understand exactly how and wigytmight have worked, and evaluates their apglibab

to one’s own situation.

Investigating the regional framework conditiongatgies, concepts, and context factors will regult
recommendations on appropriate policy measureditédicig the development of smarter cities and for
decision makers on how to design an effective r@grtawards a smarter city.
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