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1 ABSTRACT

Citizens are a key component of the smart city ephdJnderstanding citizens allows creating sopaittd
services and outcomes that are tailored to th&dseThis refers also to children and the youth atgoan
equally important part of society. But, even thowghgular initiatives can be found that put intéres
children and the youth, there exists a gap betwemwledge required and knowledge existing on how
young people act, move, and live in cities and Whicban infrastructure, facilities, and serviceduding
ICT they consider important. This owes to the theit the needs of children and the youth - asrfstance
outlined in literature - are determined mostly lojlés, while the perspective of the youngsters gelues
has been less considered. Thus, there are seysmalquestions on smart cities regarding childreh the
youth: Why at all is it important for smart cityifilatives to pay attention to children and the yduWhat are
relevant aspects to take into account by smassciti order to become (more) child- and youth fiigh
These questions are discussed based on experigimeel ¢y work done in the project Youth Map 5020.

2 INTRODUCTION AND RESEARCH QUESTION

The continuing urbanisation trend, the pressingdné® sustainability, and their increasing level of
complexity are great challenges for today’s citiisthat, cities, i.e. due to their development stmmeet the
following demands (Meijer & Rodriguez Bolivar 201Byoduce more wealth including other public values
(e.g. solve environmental problems, guarantee \9afétvolve social issues (e.g. integrate growing
populations from different ethnic, religious, anaci®-economic backgrounds), trigger structural
transformation in society (i.e. include stakehatdand citizens in urban governance), and fosteureul
development (e.g. arts, museums, and educationje&te a vibrant cultural climate.

In order to respond to these tasks, the smartcoibcept has been developed. Very roughly describes,
concept is a strategy for working with cities supiog them to fulfil the objectives outlined aboveor it,
the needs of citizens are put first, whereas smistinot only base on intelligent management anideact
citizens participation, but also increasingly retythe use of ICT (see e.g. URL 1).

Concerning detailed definitions on the smart cityaept, it has to be underlined that different mgéns
exist. Furthermore, it is a fuzzy concept thatds used consistently and for to describe it sintiéams such
as intelligent cities, virtual cities, knowledgesied cities, digital cities, or information citieave emerged
(Meijer & Rodriguez Bolivar 2013). Neverthelesspresentative for others, two definitions are présen
here:

Caragliu et al. (2011:70) consider a city smart.")(when investments in human and social capital and
traditional (transport) and modern (ICT) communmainfrastructure fuel sustainable economic groanhd
a high quality of life, with a wise management afural resources, through participatory governance.

Giffinger et al. (2007:11) define smart cities és.) a well performing city built on the ‘smartbmbination

of endowments and activities of self-decisive, peledent and aware citizens.” To identify and assesst
cities, he stresses a set of six characteristiee {&able 1): social and human capital, competiv&nes
participation, transportation & ICT, natural resoes, quality of life.

Characteristics of Smart Cities

people Sociall Human Capital Affinity for life-lorigarning; participation in public life; creativi® flexibility

economy Competiveness Innovative Spirit; produtstilexibility of labour market

governance Participation Participation in decigioaking; transport governance
. |_mobility Transportation & ICT Local accessibilithG T infrastructure; sustainable, innovative, saé@sport system
@ | environment Natural Resources Attractive naturab@ions; environmental protection; sustainabl®vese management
§, living Quality of Life Cultural facilities; healtbonditions; housing gquality; Social cohesion

Table 1: Criteria of smart cities (adapted from i@dér et al. 2007; URL 1)

Regardless the definition, citizens (the humantegpare highlighted as a key component for theceph of
smart cities. Several authors such as Hemment &gend (2013) and Meijer & Rodriguez Bolivar (2013)
argue that (smart) citizens are necessary to naket €ities. For developing smart cities they asipiutting
people first: As our cities are becoming instrureeninterconnected and intelligent, and enablingréate
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new opportunities to improve the performance affidiehcy of city systems, it requires, being fullyvare

of the citizens and their way of life which triggecertain needs and requirements. This refershemne
hand, to city's endowment of urban infrastructUeilities, and services, and, on the other hand, i
encompasses the application of digital technolagy. (CT) to city systems (availability and qualiof
knowledge communication, information infrastructistc.). Both are related to multiple key areadigésd

in Table 1) focusing on economy, mobility, enviraemty living, and governance.

So, to foster smart cities, understanding citizems$ having information about their preferences reeds is
considered reasonable (Tratz-Ryan 2013). Citizéresefore, may be segmented by a myriad of differen
profile characteristics such as age, ethnicitylites or disabilities, gender, level of affluenaad state of
health. Also, ICT use variables should be takeo mtcount to get a better picture. This includes fo
instance, information on interaction type referrgg. to request for information, application fensces,
channel for the service request/transaction (elgphone, face-to-face, web). Such profiling ofzeits
supports to create services and outcomes welk¢gildo the needs of particular target groups (Téack
2009). However, such knowledge, beside its relewdacsmart city development, can impact city plagni
initiatives as well as design and development fafrmation and communication infrastructure.

Even though, the smart city approach asks for denisig everyone, some parts of society are sl le
behind. This is even truer for children and the thio(see e.g. Zeising & Katterfeldt 2013). Literatur
highlights the need to improve services and outsotodit the needs of children and the youth (UR). 1

But, even though singular initiatives (e.g. Eurap&setwork Cities for Children: URL 19; Child & Yot
Friend Strategy of the city of Surrey; URL 15), girdjects (child health: URL 8; school and teachid&L

20, Noling 2008) exist, which directly or indirecthrovide some information on how children and ybath

act, move, and live in today’s cities and whichambnfrastructure, facilities, and services inchgdiCT

they deem important, there is a gap between kn@eleequired and knowledge existing.

Among others, this owes to the fact that requirdasen children and the youth rely mostly on whatilé
determine as such (e.g. society relevant aspects @8 education, health), on insights gained bypleeo
observing their own children, on knowledge deligeby what others say, i.e. general assumptionsosn h
kids and youngsters supposedly behave, and onakiidten (probably) consider relevant (URL 2; URL 5
Regarding the perspective of children and the ydbdmselves less attention has been paid until now.
Hence, there are several open questions on srtieg concerning the very point of view of childramd the
youth: (i) Why is it at all relevant to pay attestito children and the youth when developing sroitigs?,
(i) Which urban infrastructure, facilities, andrgiees are used and regarded important by childrehthe
youth?, (iii) What about the use of modern ICT asftructure and services on the part of this useugft,
and (iv) In a nutshell, what are relevant aspeztsonsider by smart cities in order to become ()nonéd-
and youth friendly?

These questions are discussed based on experiedcesults gained from the project Youth Map 5020.
Even though the project is still under way, workndountil now, already produced a wide range of
information on children and teenagers interestiag for smart city initiatives.

3 THE PROJECT YOUTH MAP 5020

Youth Map 5020 (http://www.youthmap5020.at) is aject funded by the Austrian Federal Ministry for
Transport, Innovation and Technology (BMVIT) in ¢ext with the FFG program “Talente Regional”
(https:/iwww.ffg.at/talente-regional). The projeathich started in May 2013 and which will end int@er
2014, aims at creating a dynamic, interactive welp fior the city of Salzburg (zip code 5020) welletaed

to the requirements of children and the youth (userface, map content, map design, range andeptiep
of functions). The Youth Map 5020 will be implemedtas ArcGIS online web map application. Moreover,
based on the experience gained while designing ismpdementing the web map ‘Youth Map 5020’
recommendations will be elaborating providing suppmothers creating such web map applicationshiss
includes suggestions on map content focussing banuinfrastructure, facilities, and services, adl we
recommendations on ICT-related issues (device, inserface design, interaction mode etc.) resuttsro
useful input for child- and youth-friendly (smaci}y initiatives as well.

To gain such insight, the approach of participatdegign is applied. Literature highlights parti¢gog
design as an approach specially valuable and uadieih it comes to work with children and the youthd
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to involve them in design processes (see e.g. Kauf@011; Muller & Druin 2012; Sanders 2002). In
consequence, i.e. to be able to directly and dgtivwwolve kids in the web map development procdiss,
Youth Map 5020 consortium includes adults plusdrkih and teenagers. Hence, partners, besides coming
from the scientific sector, public administraticand the business domain, are eight schools lodated
Salzburg. Table 2 outlines the tasks performedhieystudents within the development process of tele w
map application “Youth Map 5020'.

Partner Description on tasks and role

Scientific IFFB-Z_GIS, University Salzburg projéeas, scientific support

Public administration City of Salzburg, youth offi real-world project- and product connection (disgemination)

Business SynerGIS technological support (ArcGikhe)

Schools Handesakademie 2
Bundesrealgymnasium development of the YouthMap 5020 web map applicatio
Akademisches Gymnasium requirements specification, data collection, preces management, map
ABZ St. Josef design and implementation, testing and optimization
Sonder-Péadagogisches Zentrum 1
PH Praxis-Volksschule

Table 2: YouthMap 5020 project consortium

4 CITIES, CHILDREN AND THE YOUTHYOUTHMAP 5020

As already outlined above, (smart) citizens aretreérto the operation of smart cities (Hemment &
Townsend 2013; Meijer & Rodriguez Bolivar 2013). iwhthe elderly has been getting a lot of attemtio
lately (see e.g. Hennig et al. 2012; Tratz-Ryan3304 segment of society that too often has beebhdind
regarding the development of smart cities are olilcand the youth. But, this needs a change. SHigther
underlined by several authors who stress the retevaf children and teenagers for smart city coticeg:

“In view of the demographic changes taking placelicees designed to create a more conducive
environment for children, young people and famibbsuld form the focus of municipal action if outies
are to be competitive and maintain their vitaliytihe future.” (URL 19)

“(...) this year's Summit particularly focuses on tteeme of ‘Knowledge Cities for Future Generations’
(...) we believe that on the one hand, knowledgebmgenerated and then used for building a sustainab
future for our children, and on the other, it cdsoabe created by the involvement of our children.”
(Abdoullaec 2011)

Moreover, reasons, why situation and requiremehthitddren and the youth should be known and béard
mind concerning the development of smart citiesnai@erous:

(1) children and the youth are an equally importpatt of society inhabiting our cities, using urban
infrastructure, and transportation systems, neediatural resources such as water, air, energy etc.,
participating in public and economic life (UNICEBY98; URL 15).

(2) In city planning, children and the youth arensidered as one big part of social planning, stites
must be great places for children and youth tqg liearn and play (URL 18).

3 Youth culture works is a trendsetter, whichersfprimarily to three main topics: fun sports, us
and computer. Grof3egger (2006) points out: The@eisit is framed by youth culture! (‘In der Jugenitiku
formiert sich der Zeitgeist').

The relevance of integrating the needs of childied the youth in city development finds embodiniant
numerous child- and youth-friendly city strategiB&termined characteristics presented in theséegtes
provide also a framework for integrating child- aymuth related demands in smart city creation. Thars
instance, UNICEF (1989) promotes the concept dfila-cand youth-friendly city which guarantees tight
of all young citizens to: (i) influence decisionisoat their city, (ii) express their opinion on tbiy they
want, (iii) participate in family, community andaal life, (iv) be an equal citizen of their cityitv access to
every service, regardless of ethnic origin, religioocome, gender or disability, (v) receive basécvices
such as health care, education and shelter, (vik dafe water and have access to proper sanitdtibhbe
protected from exploitation, violence and abusdi) (walk safely in the streets on their own, (iR)eet
friends and play, (x) have green spaces for plantsanimals, (xi) live in an unpolluted environmesntd
(xii) participate in cultural and social events. Mglthese aspects represent quite general, high-teiteria
specified from adults, the question arises on whatnissing with regard to the opinion of kids and
youngsters.
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Working with young people, it has to be emphastbadl this target group is quite heterogeneous doyer
wide age span, including children and teenagers filiiferent development stages and with differentls
of skills and knowledge. As several developmengalpts might occur during few months’ time only, the
target group is split into narrow age groups relatemain development stages (URL 5; URL 6; URL: 13)

e children in strict sense (3 — 12 years old) encasiong
0 young children (3-5 years old),
0 mid-range children (6-8years old),
o0 older children (9-12 years old), and

e teenager (13-17 years old).

Due to children’s different development stagesjsita very challenging task to fit their needs and
requirements regarding urban infrastructure, féedj and services as well as ICT. Neverthelessguse of
reasons such as being allowed to move around aiilependently, to use the Internet self-determiaed
availability of own (mobile) devices, it seems @ fgasonable, to primarily focus children beingeast 12
years old (i.e. older children and teenager).

This is underlined by the following numbers andtestzents: Regarding the situation of owning a
smartphone, statistics show that from the age oyekfts, percentage of children owning a smartpliene
almost 100% (e.g. Germany for 2011; URL 16). Futthiterature differs on the age from which childre
start using the Internet more or less self-deteedirSome highlight that already five year old kate
fascinated by the Internet (Seltmann 2008; URLo#)ers state that kids start using the Internehftioe age

of 7 (URL 10). But, since Internet use requirestaiarreading abilities as well as more skilled nicto
capabilities for e.g. (fully) using mouse, keyboaett. (URL 2), this puts certain age-related and
development stage related constraints. It askschildren being at least 12-13 years old (secondary
education equivalent age).

Project meetings (informing, discussions, decision-making)

User (Geo-)data Map
requirements base application
(collection & (creation & (design, implemen-
documentation on management of tation & testing of
use geo data & context user interface,
& demand of urban information) map content,
infrastructure & ICT) functions)

R ]

Y
Workshop Workshop Workshop » 5020
Student Internship Student Internship Student Internship

= in use
Online Survey PP GIS Survey Design specification,
elaboration elaboration protyping,
survey conduction survey conduction testing
y (Survey Monkey) (Maptionnaire) (ArcGIS online,
analysis & reporting pre-processing Social Media
(IBM SPSS, Excel) (IBM SPSS, Excel, Piatforms)
ArcGIS online)
Oberservation of discussion with pupils create further input
(all 5 schools directly involved in the project & other interested schools)
City of 1 7777
Salzburg 7;° 97 711
05/2013 10/2014

U59" group/ user group e_xperTS: f ICT-Experts, Gl-Experts, Software Engineers:
Children& the youth (pupils) IFFG Geoinformatik-Z_GIS & SynerGIS

Fig. 1: Youth Map 5020 development process andieghphethods and tools

5 METHODS APPLIED FOR THE DEVELOPMENT OF *YOUTH MAP 5 020’

Today, products and applications must be tailooethé¢et user requirements (see e.g. Tsou & Curr@8)20
Well-grounded knowledge on the intended user graups their requirements is asked therefore. This is
even true for youth-centred products, i.e. apgbeest, such as the web map application ‘“Youth ma&z050

As literature highlights youth-centred design asraedy to engage young people actively and dirécttiie
design and development process (URL 2), the ‘YoMthp 5020’ development strategy relies on
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participatory design in line with well-known softmadevelopment processes, whereas methods commonly
used in both realms are applied (see Fig. 1).

5.1 Design and development strategies

5.1.1 Participatory design

By definition, participatory design is a form ofauscentred design. It is a method which not onlgrapts to
understand user needs but also encourages the gadicipation of users in the entire design pssce
Involving users in assessing, designing, and deuajoa system, it tends to help ensuring that tloelyact
design meets the needs of the user group andbgeusethem (URL 3; URL 4).

Regarding the involvement of children and the yothie approach aims at engaging young people ® tak
place in the design and development process objaqgtror product. This allows to inform program ides
and implementation as well as to guarantee thatitees are responsive to the needs of young peapte
their on-the-ground reality (Kaufman 2011). This lmeen gaining interest in different domains. Thuith

the belief that more appropriate solutions can daendl, researchers seek to give children a voicthen
design of new technologies by using the participatiesign approach (Muller & Druin 2012).

5.1.2 Software development process

Design and implementation of the web map applicatiouth Map 5020’ follows well-known and broadly
used state-of-the-art software development prosesséhich are broken down in several stages
encompassing IT project management, conceptioingmeseation as well as implementation (Balze@@0
Sommerville 2007). The dissection into separateabeh provides the advantage that particular attentin

be paid to identify, outline, and fully recognizeeu requirements. This is even more relevant sainedysing
users and their requirements is seen as a crwsaeifor defining product characteristics in detarld
fosters to develop user-centric, i.e. usable saévegoplications. At that, user requirements shdecefon
the entire development process and trigger on wathér development steps. Methods to gather user
requirements encompass e.g. user surveys, inteyviemservation, running through scenarios of ussk t
analysis, studies and analyses of documents, aaldgue methods (Nielsen 1994; Richter & Flickigner
2007).

5.2 Applied techniques and methods

In order to get to know the target group and taepainderstand how children and the youth act, mard
live in today’s cities, from the wide range of medls available in the context of participatory dasand
software development (requirements engineeringyers¢ were applied. This was closely related to
undertake workshops, meetings and pupil internsggsresented in Fig. 1.

5.2.1 User guestionnaires

Main information source for the “Youth Map 5020’ lwenap is a user surveys conducted in autumn and
winter 2013/2014. The questionnaire was implememtedn online survey using the Internet survey tool
SurveyMonkey (www.surveymonkey.com). It consisté@® questions that besides socio-demographic data
(age, sex, school education, and place of resideioceised on relevance of urban sites, infrastrectu
facilities, and services, as well as ICT relategeats such as application design, range and prepeast
functions.

The survey was not only created, but also spreadstioglents (school partners) using numerous
communication channels (face-to-face, email, Faglkebevents etc.). The data collected was statiltica
analysed by the students (using MS Excel and IBISRand a report documenting the results was prdpar
by them.

The user guestionnaire resulted in 502 valid redpofrom which 35% were delivered from male and 65%
from female persons. Concerning the age structutfeearespondents 37,5% were 16 years old or of2ER,
% were between 13 and 15 years old, and 18,3% wouhgn 10 years old.

Since the questionnaire was developed by the stsidémformation on the target group and their
requirements was on the one hand gained througlsuhey itself; on the other hand, the questiomnair
elaboration process (discussions, comments, daeasaking etc.) revealed several interesting aspects
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5.2.2 Literature review and analysis of analogues aptitina

On web design and usability aimed at children,aimindant, but at least some literature existsrimétion

on children and the youth, their characteristitdjtees, and capabilities as well as on computed lternet
use behaviour, web design recommendations etaaidable. However, by analysing analogues software,
i.e. web (map) applications tailored for childradditional information was found.

For it, we took into account 13 web maps from attrothe world: Austria, Germany, Spain, EU, USAd an
Argentina. This referred to web map applicationsnfib searching the Web for terms like ‘youth makids
map’, ‘maps for children’ etc.

6 RESULTS USEFUL FOR (MORE) CHILD- AND YOUTH-FRIENDLY SMART CITIES

In the following we present a selection of resghiined by literature review, analyses of analogistesns,
and user questionnaire, as well as discussing thi¢htarget group during workshops, meetings, and
internships.

Web map applications

Youth-

Adult-made
made

Map content

Salzbur (A)

\Wien (A)
Heilbronr (GER)
USE-IT (EU)

New Havel (USA)
\Vancouve (USA)
New Orlean (USA)
Magedebur (GER)
Freibur¢ (GER)
Kaars (GER)
Zaragoz (ES)
Buenos Aire (AR)
Hilden (GER)
'Youth Map 502

Consultation & Service

Education & work

Sport & fun (pools, crag, sports club etc.)

Youth engagement & canters, boy scouts etc.

Events & culture (cinema, theatre, library etc.)

Child care

Youth culture (traditions, dancing, music etc.)

Shopping

Organisations (church, nature, health, politics)

Green space

Go out for a meal

Help (police, hospital)

Going out/ night life/ party

Sightseeing/ accommodation/ tourist info

Youth specific meeting points

Girls only

Place of family excursion

Transport (bus, taxi etc.)

Areas of public Internet access

Caution zones

Service (cash machine, tobacconist etc.)

Table 3: Categories of infrastructure and serviecesiged by youth-centred maps (made by adults)demanded by the youth, i.e.

collected within the Youth Map 5020 project (A: Atig; GER: Germany; ES: Spain; EU: Europen CommudiyA: United Straes
of America, AR: Argentina)

6.1 Urban infrastructure, facilities, and services

As mentioned before, two perspectives on young leéopequirements and needs can be distinguishad: O
the one hand, there is the perspective that ataits on children and the youth; on the other htrate is
the perspective of children and the youth themselBased on different categories of urban infrastme,
facilities, and services, Table 3 gives insightifferences between what adults and what childrehthe
youth consider relevant. It bases on elements,wdiie presented in child- or youth-centred web naaquk

or are identified by the research conducted invitngth Map 5020 project.

Adults, primarily, see important for children arb tyouth features such consultations servicesr(chaice,
family problems), schools and places of work, cloiddle centres (incl. after school supervision)raation
sites (sports, play), centres for youth engagemeuiture and events. Several of these aspectsisoe a
considered relevant by children and the youth. Bhay also put focus on youth-specific meeting in
shopping facilities, location for going out and mtife as well as areas of public Internet access.
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Surprisingly, the youth shows high interest in kimgyvgreen areas, police stations and hospital,iubl
transportation system including taxi ranks, bams @ash machines, as well as caution zones, dizaiting
different levels of feeling of safety.

Ranking sites and infrastructure by relevance (donthe target group), the following situation waand:
Children and the youth enjoy the most to stay ahd@26,2% of the respondents), second and third mos
important are shopping malls (16,4%) and natuessite. parks (14,7%), a little bit less importarg public
sites (11,6%), Salzburg historic city centre ( ¥9)9inns including fast food restaurants (9,4%)y aports
ground (8,1%).

Regarding mobility, the overwhelming majority ofetharget group (47,6%) uses public transportation
system. Therefore, they consider especially importa have at their fingertips information on thetual
schedule, location of the closest bus stops (dislaand how to get there the best. Surprisinghy, fieake
use of bicycles (11,3%).

6.2 ICT use

ICT is a relevant aspect to smarter cities (Hooa eeal. 2013; Walravens 2012). Washburn et all@2p
describe smart cities as the use of smart compuicignologies to make urban infrastructure compisnen
and services (e.g. administration, education, heait, public safety, real estate, transportatiad, utilities)
more intelligent, interconnected, and efficientvariety of ICT elements such as unified commun@ati
digital services, green technologies, smart wg8itiand security services are used to provide ssuddings,
smart transport, and smart public service planninge to the rapid development of geospatial teamgl
the use of spatial data, geovisualisation and gecamication plays an increasing role, too (Rochalet
2012). Further, smart city applications claim fairyg developed as user-centric tools (see e.g.KEhac
2009). This means that they must be well-tailoredparticular user groups regarding e.g. devices,
application design as well as the range of funstion

Concerning the target group of children and teendigte is still known about how they use ICT loow to
design applications that will be easy for them se.uMost of the information available originatesnfra
study done by the Nielson Usability Group (URL RIU6). But, two facts are for sure: First, childramd
teenager use applications in a way different framw radults do, and, second, their requirements rdiffe
remarkably from those of growing up people (Friedr2000; URL 2; URL 5; URL 10).

6.2.1 Use of devices

Today, smart cities more and more use digital dsvitn this context, the questionnaire resultsioonf as
outlined in literature (see .e.g. URL 16) - that thrget group to almost 100% owns smartphonesteahe
the majority has a Samsung HTC (54,3%).

Children labelled as “digital natives” or generatemartphone are keen to leverage ICT (IEB 2008)sTit
is not surprising, that children and the youth sisigithese devices several times per day condigar use
as supplementary acting in order to support themdlikinds of activities. Not per se they regard tise of
smartphones or desktop-PCs as a particular acthwity spend their time with like meeting friendstihg to
music, making sports.

6.2.2 Applications design and range of functions

Kids and teenagers are described by specific cteaistics, abilities and capabilities: This refdrs
(over)confident in their web and computer abilitiest fully developed motor capability, long reactitime,
reduced attention span, and insufficient readingsskas well as less sophisticated research sfiege
Moreover, being assessed as quite impatient,udging sites quickly and leaving a site immediaiélyo
good without coming back again or having fun whiking the application (URL 5; URL 6; URL 9), it is
necessary to convince these users at first vielthA asks for a youth-centred design: providimgpde and
consistent application structure, clearly laid aod well-arranged design, and well-structured gunte

Regarding the design, it is well-known that childend the youth like it colourful. This matches wekdsign
guidelines for children which highlight that kid&d colours (bright, vivid colours) as well as inesgand
pictures (URL 7; URL 11). This is underpinned b thser questionnaire, too. Despite the desire fmoh
looking design and a “snappy” application look (umee not boring by kids), it must be guaranteed that
symbols are easy to understand and easy to idébtiRy. 2; URL 6; URL 14).
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While pictures are highly desired, web links argslpopular. This might owe to the fact, that cleildhave
difficulties to recognize links as such. For thdre underlined text does not vary from other {&}{RL 2).
Hence, information required should be presented more suitable way. Further, all textual inforroati
should by presented in understandable text, skoteaces and abundant paragraphs not using tototihy
sizes (URL 2; URL 6; URL 12; URL 14).

6.2.3 Properties and range of devices

Implementing functionalities, one must be awaret thildren and the youth prefer simple, straighmward
processes such as point and click (URL 2). The m@uthe preferred device (URL 17).

Regardless the application domain or task, to el interest of young people, the provision of abci
networking services is highly required. This confisrto findings on kids’ Internet use: The targetugr like
forms for providing feedback or asking questionsljne voting, features for sharing pictures andist)
message boards (URL 6; URL 9). This is also corddnby the questionnaire: 60% of the respondents
consider the availability of social media function®. social networking services, as relevant eryv
relevant. Despite this, the youth does not likecteate own profiles (growing awareness on secuafity
personal data). This is a tendency also underlindderature: Children do not want to register aeate
profiles as prerequisite for using applications.

7 CONCLUSION AND OUTLOOK

The Youth Map 5020 project is still in progress.tBwork that has be done till now already delivered
interesting results regarding use and design of nvaps tailored to the needs of children and thehydu
also provides background valuable for smart cityatives regarding (more) child- and youth-frieimgiss.
Due to the method to actively and directly invotkie target group in the design and developmentgsoof
the “Youth Map 5020’ application (participatory @g¥, the project fully benefits from today’s shift
attitude from designing for users to approachegwfocus on designing with users (Sanders 2002).

As this approach pays particular attention to teespective of children and the youth, instead ofifsing
on the perspective of adults with regard to urbdrastructure, facilities, and services includir@yr| this
can be considered as a starting point to allow ldpugy smart child- and youth-friendly cities. Ths
outlined by two examples, which also indicate teedfor further research:

(1) Regarding mobility, even though the bicycle ained in importance as transportation means fcros
society, this is not true for children and the youReasons therefore still need to be investigaied.
introduce children and the youth to use bicycleis, might be interesting to provide a map appiaafitting

the demands of children, i.e. particularly focusaomgthe mobility behaviour of children and the yo(e.qg.
including caution areas, areas with traffic risksd also taking into account their demands reladelCT
use.

(2) Children and the youth rank the existence tfimeaand green space and spending time their gsevery
important. However, due to the relevance of natteaburces for smart cities, it might be an intémgs
aspect, based on the pivotal role nature playgdang people, to sensitize this target group -ea®trow’s
decision-makers — for topics such as environmepriatiection, and sustainable resource management. Bu
which kind of suitable action to take, this regsirfr more research work. For sure leveraging neobil
devices and the possibilities of social media vidgahelpful, to inspire children and the youth.

The work presented in this paper must be seerstegting point to get to know how children and yloeith
act, move, and live in cities and which infrastwret facilities, and services including ICT theynsmler
important and how to design and implement soplaitit applications and service. However, more rekear
on smart children and youth is needed to more iategyoung people in smatrt city initiatives.
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