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1 ABSTRACT
Background on EU level

Not least since the “Smart Cities” European Indasktnitiative (Ell) within the framework of the Eapean
Commission’s Strategic Energy Technology (SET)-Prd the implementation of the SmartCities-
Workgroup within the European Energy Research Adlea(EERA) at the end of January 2011, chaired by
the AIT, the topic ‘Smart Cities’ has reached adp@an dimension.

Smart Cities — what are they?

The term ‘Smart Cities’ is used by persons withywdifferent professional backgrounds. Due to thdewi
variety of topics in the field of Smart Cities & very difficult to clearly define the future segtes in these
areas.

Based on a definition of the term and focussingeaergy relevant aspects this paper will provide an
overview of current research topics related to $r@aies, will present the current state of the #ias
researchand approaches proposed by different didedisciplines as well as focus on the very breau
complex research field Smart Cities. These topitldoe discussed at the workshop.

Smart Cities Workshop at the CORP conference

The workshop will be held within the framework detCORP and will be chaired by OIR and AIT. Both
partners will first present the state and actorhefAustrian research on Smart Cities. The magor @f the
workshop will be devoted to moderated discussianscerning the state of the art and future focudes o
research on Smart Cities which will include thetdbations and ideas of the audience. The resiilthe
workshop will be used to elaborate roadmaps aridraptans for political stakeholders.

2 MOTIVATION
Research on Smart Cities — the SmartCitiesNet proj

To date, research in the field of Smart Cities Ii@sn carried out mainly in different research togts with
different scientific focuses and the exchange obwedge was restricted to scientific conferences.
Furthermore, there has been no overview of whitbra@re dealing with which topics and problemshim
field of Smart Cities. This project brings togethiee Austrian Smart Cities actors for the firsteim

Within the SmartCitiesNet project OIR and AIT afdab®rating recommendations for a consolidated and
focused research in Austria within the field of $nh@ities for political stakeholders.

The aims of the project ‘SmartCitiesNet’ are:

(i) Definition of the scope of ,Smart Cities': Whate Smart Cities? — Survey on the state of rekaarthe
field of Smart Cities in Austria with consideratiofiinternational activities

(ii) Constitution of a network of Smart Cities-addrom research, industry and politics (in therfeavork of
two workshops) and elaboration of a competenceixnatr
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(i) Evaluation and assessment of future resetoplts as well as elaboration of policy recommeioastin
the field of Smart Cities

3 APPROACH

SmartCitiesNet deals with the approaches of diffeseientific disciplines as well as a focussinghaf very
wide and complex research field Smart Cities.Trabailation of research questions for the citieshef t
future is carried out in several steps:

» State-of-the-art-research: literature review of thms research and demonstration projects;
categorisation of research topics; definition affse of ‘Smart Cities’

+ |dentification of actors in research on ‘Smart €tiand interviews with selected actors; elabonatio
of a competence matrix; first workshop with actors

« Validation of results with stakeholders in two wshkps and a round table

» Deduction of future research topics from the fwstrkshop; discussion of these research topics in a
second workshop

e Elaboration of policy recommendations and actiomnpl for and discussion with political
stakeholders

4 SCOPE OF SMART CITIES TOPICS

We consider the aim of Smart Cities initiativesthe transition of our cities towards a “susthieairban
post-fossil society”. This transition has to happerthree levels. First, changes are necessarg@atetural
level, i.e. at a general planning level. Urban cttrees (built environment and related urban plagnin
framework, supply, disposal and transport infragte) are to be adapted towards a smart city
development, considering in particular the inteiehs between different fields of activities (sBci
economic, transport and energy issues). Thesetstallchanges are enabled by technologies on oné ha
and processes on the other hand.

The three main categories “Technologies”, “Struestiand “Processes” are represented in Fig. 1 witlts
centre, the overall goal of Smart Cities — a "sustlale urban post-fossil society”. The blue cirstows the
scope of the Smart Cities Initiative within the SEIBn of the European Commission, which has itsigoc
clearly on the technological side.
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Fig. 1: Scope of Smart Cities topics
Within these three main categories, the reseaphgavere grouped as follows:

Structures

A smart city development first requires furtheremsh work on integrated spatial, urban and energy
planning. More knowledge is needed concerning thationships between these different fields and the
implications of related planning activities on resme needs in cities. Socio-economic factors a¢smrio be
considered more deeply in this context. Thereftirere is a concrete need to further develop assegsm
methods, modeling and design tools as well as im@hding other research activities (e.g. field tesid
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living labs, surveys...), all aiming at providing é&on makers with more knowledge on these complex
interactions.

Technologies

Enabling technologies for a smart city developnamt be classified in building technologies (demsiadg
as well as building integrated energy generatioth storage technologies), energy technologies wareh
particularly suitable in an urban context, mobiligchnologies as well as information and commuinoat
technologies. Further research is needed bothrapaoent level (e.g. energy storage technologied)adn
energy and transport system level, considering amtiqular the interactions allowed by network
infrastructures (e.g. Smart Grids).

Processes

A smart city development can only be ensured ijpsuied by the common processes taking place ahurba
scale (decision-making, political and economic psses). There is a need to better understand these
processes and point out at which level specifierirgntions would be needed (participation, consata
subsidies, directives etc.). Research is needethéalelling these interactions, developing busimasdels,
applying and demonstrating new mechanisms. To dasmects like consumer and user behaviour analysis
as well as understanding the implications of |k, education, ageing society and social skiésta be
considered.

Furthermore, the term ‘smart’ was discussed withi project team, in order to clarify our underdiag
when speaking of ‘Smart Cities’, a term which so ias had no clear definition and which is used and
understood in many different ways by different agto

We recognise ‘smart’ approaches and solutions as Wiag the following characteristics:
« Focus on interfaces and integration

Integration and coordination between topics andaeh fields

Significantly higher increase in efficiency compéte separate approaches

Lowest possible use of resources with highest plesbenefit

5 VALIDATION OF RESULTS WITH STAKEHOLDERS (RESULTS FR OM THE FIRST
WORKSHOP)

The team has opted to organise two workshops dwhigh they will use the inputs of experts to vatil
current results and collect new results by: (I) pteting and complementing the topics from the stétthe-
art research, subsequently deducing research tapitsealization potentials, and (ll) evaluating thpics
and potentials for future research topics to elateoaction plans for political stakeholders anddfng
organizations.

The first of two planned workshops took place od 8f March, 2011 in Vienna. After an input from the
project team about the results from the state-efatt-research and the definition of the scopepitcs, the
experts present were grouped into five main catega@ccording to their background — Energy, Butdin
Mobility, Urban Planning and Other. The particigafom the energy sector were distributed amortgst t
four other groups, in order to have representatwigls energy background at every table. The disouss
then took place within the four work groups ‘Ene&\Buildings’, ‘Energy & Mobility’, ‘Energy & Urban
Planning’ and ‘Energy & Other (Resources, politesgiety etc.).

The work groups were then asked to discuss theaittiens and the obstacles between their reseaich f
and the field of energy research and vice versathed elaborate technological, structural and m®ce
oriented solutions to overcome these obstaclest@adgthen the interactions.

In the following, the results are summarized:

5.1 Urban planning

Urban Planning influences the energy required Hemint types of housing and settlement structurethis
context, density is the most important factor rdgay energy efficiency. In addition, built struatsrform
the basis for production and use of renewable gnetthin these urban environments. Local conditjons
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availability of land but also maintaining livingastdards have to be seen as essential factorsdas af
higher density. Multidisciplinary teams are neceg$a cope with these complex questions.

An active transformation of urban structures shawddsider social change and the change of lifestyle
Investment in the built environment including irdtaicture determines urban structures for yearioe;
therefore, planning has to compare the effort fanges and the flexibility of those structures tbgewith
options for achievable energy savings. An optinsaibf urban structures as well as improving living
conditions in an urban environment can be seeweslb aims together with behavioural changes.

Additionally, urban planning has to consider thenteat of urban-rural relations and the cities’ size
Depending on urban structures and local conditioii®s have the opportunity to gain renewable gyner
within the city. Large cities are dependent on veaide energy production in the hinterland, butektent of
this dependency can be influenced. The questi@mefgy consumption versus energy production cails f
"new" dialogue between urban and rural areas. Tagtation of solutions for cities of different szZeads
to different approaches considering also questibagntrality and urban functions.

5.2 Mobility

The mobility sector is facing the great challengeneeting growing mobility needs, the limited aaility

of fossil fuels and still not sufficiently availablenewable energy sources. Hence, the aim ishie\acan
energy-efficient mobility. Dispersed settlement tgats, the separation of functions (living, working
shopping, and leisure activities), environmentalhynterproductive subsidies and lack of informatianwe
been recognised as current barriers to achievimegggrefficient mobility. The discussion in the mityi
group led to a number of solutions to achieve aargnefficient mobility. Urban planning plays a
significant role in avoiding traffic such as mixaded neighbourhoods, the coordination of urban
development and public transport planning, the ictemation of energy efficiency criteria in the ptémg of
settlements. The goal of urban planning shouldobdetvelop a "city of short distances". Furthermdtrés
proposed to establish a multimodal transport sysfpublic transport, car, cycling, walking) that can
combine the advantages of all modes of transporthé field of transport infrastructure planninge th
integration of energy efficiency criteria is propds Research needs have been identified in usewioeh
concerning demand and acceptance of energy-effioieans of transport. More information and awargnes
will contribute to change user behavior and toeawareness about the energy consumption for ryobili
Furthermore, the removal of access barriers has Entified as a solution for achieving an energy-
efficient mobility.

5.3 Resources and Society

Resources and social affairs — including politieald economical stakeholders — are often neglected i
discussions about energy efficiency, however, timeyimportant when developing concepts for the<itf
the future. Since this work group consisted of espntatives with very different backgrounds — dogy
energy technology, ICT, sustainability and facilibanagement — the discussion was very vital andlynos
dealt with interactions and problems affecting wiele society and the political framework. As thiggest
challenge and chance of ‘Smart Cities’ the grougmified the transformation of inhabitants or “userfsthe
city towards ‘Smart Citizens’, who are active pagants in the energy system of a city — i.e. wiehaghly
aware of their energy consumption, who work togethedifferent fields of daily life and who are wel
educated and interested. One of the challenges reitfard to this transformation are the different
approaches, time lines and often ‘language’ ofati®rs in cities — inhabitants, economy and pgalitithe
solution for these obstacles lies — amongst othdrsa better communication between all actors iwith
Smart City and interdisciplinary projects with tparticipation of all actors, an approach which ewvn
followed by the Smart Cities-Initative of the Euegm Commission.

5.4 Buildings

A significant part of the final energy use in aycitkes place in buildings for heating, cooling ahd
operation of electrical appliances. While it iseallly possible to design and build highly efficibaildings
that even generate more energy than they requia@kshto building integrated energy generation
technologies, there are still open challenges enptith towards Smart Cities. The contributions fiibwe
workshop helped cluster these challenges intodth@fing categories: building flexibility, integredl energy
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generation technologies, distributed storage tdolgies, ICT technologies in buildings, life cyclepgcts
and regulatory issues. First, buildings shouldroffg@reater flexibility to the users in a smartarrlzontext.
This should be made possible in terms of spatstidution of rooms but also in terms of usageifidiy,

to be suitable to the current urban demographmdgeFurthermore, the integration of solar techgiel® in
the building envelope, geothermal technologiesuitding foundations and urban wind turbines in éeria

or roofs, are - together with distributed smallled@@HP technologies - the few possibilities foritmgnergy
generation in the urban context and should be dersil with high priority in a smart city developrhen
Additionally, the storage of thermal and electrieakrgy within buildings as well as the integratafiCT
technologies into buildings are enabling techn@edowards a smart city development, since theyvaibr
efficient operation of urban energy systems (elesltrand thermal networks and plants). The ICT
technologies offer to the end-user a better knogéeaf the current building performance and suppaet
user (or the building operator) in managing buiddoperation and subsequently allow network opesaimr
better manage the operation of the energy netw@ksart Grids’). Finally, the management of builglilfe
cycles in an urban context could be further impthvey considering for instance the potential fdpaur
energy and resource mining, and regulatory issetged to the construction industry (building cqdes
structure of subsidies...) should be considered fadotal point of view. If specific energy techndleg are
more suitable in one neighbourhood than in othies,structure of financial incentives should bepaeéd
accordingly to encourage investors and end-usarsking the recommended choice.

6 SMART CITY WORKSHOP AT THE CORP CONFERENCE

These topics will be discussed at the Smart Citieskshop taking place at the CORP conference ierfEss
(May 20th, 2011). The Austrian Institute for RegibrStudies and Spatial Planning (OIR) and Austrian
Institute of Technology (AIT), Energy Departmentlwtart by introducing the topic and presentiniated
demonstration projects. The major part of the wiookswill be devoted to moderated discussions caoviogr
the state of the art and future focuses of reseamcismart Cities’ which will include the contribaohs and
ideas of the audience.

The results of the workshop will be used to elatsoraadmaps and action plans for political stakedrs.

7 FURTHER STEPS

With the workshop results, the main research gomstivill be deducedand subsequently discussedrwithi
the second workshop. Finally, policy recommendatiand action plans for political stakeholders g
elaborated and discussed with politicians and natitunding agencies.

This work is funded by the Austrian Federal Minysfor Transport, Innovation and Technology in the
programme ,Haus der Zukunft Plus* (www.hausderzdkat).
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