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1 ABSTRACT

The concept of smart cities is now firmly on thereat urbanisation agenda around the world. Alttoug
such ideas are now widely accepted, the planniragtioe has experienced operational difficulties in
supporting the development of smart cities in #ad-fife context. While great emphasis has beahdaithe
importance of collaboration in the development wiag cities, there has been little analysis on how
develop an empirical framework to evaluate différepinions and potential conflicts in smart citidis
paper aims to investigate the stakeholder's petisgeand attitude in the smart city developmenty an
highlight lessons from their experience. For thigpose, the research uses Q methodology to measure
attitudes and subjective opinions of smart citykeltelders. The research shows that stakeholders hav
expressed different priorities in the developmdrgrpart cities based on the particular standingtpafi the
observed participants based on their work and kbaizkgrounds. This subjective landscape on sniiggsc
can be valuable to understand the existing debatpsactice and implement projects more efficieriily
mapping possible conflicts in advance.

2 |ISSUES IN THE DEVELOPMENT OF SMART CITES

2.1 Three Views on Smart Cities

It has been evident that the ideas of smart citees play a positive role in achieving benefits foe
efficiency of city operations and the quality ofifig environments by engaging urban planning ptactith

ICT (information and communication technology). ©vke last two decades, there have been various
interpretations and definitions regarding the cphcef smart cities (see Dutton, 1987; Ishida, 2002;
Komninos, 2002; Aurigi, 2005; Hollands, 2008; Yahlar et al., 2008; Shin, 2009; Tranos and Gertner
2012; Kim 2015). In recent years, the term of snodieés has become a ‘buzzword’, and been usethéor
financial and political marketing purposes (Hollan@008; Chourabi et al., 2012; Dameri, 2013). Bue
terminological confusion and definitional problemsund smart cities, Kim (2015) argues that thenter
‘smart’ is employed in a variety of ways in urbalarming practice, for example, some use the term to
highlight the technological and engineering feaurehilst others relate this to social and cultural
perspectives. Those different views on smart citiey be summarised in three categories: smart cise
engineering; smart cities as science; and, sni@s@s studies.

2.1.1 Smart Cities as ENGINEERING

The first view on smart cities is to understanditimvative technologies that matter in contempotaban
environments. The concept of smart cities can lfierdntiated from earlier practices of technologica
transformation by emphasising two new innovatidisternet of Things’ and ‘System of System’. The
radical technology advances not only allow a fofrmtelligent communication between the city’s picgs
assets, such as facilities, buildings and inhatstamut also enable correspondent actions to entatore
systematically in responding to the sustainabibgues. This led to expanded research in cloud atintp
wireless communication, wearable computing, hun@nguter interaction, sensor networking,
computational intelligence, energy optimisatiord ao on.

2.1.2 Smart Cities as SCIENCE

The second view is to investigate how our cities aae emerging technologies smartly. There arerwide
acknowledgements that smart cities can add valugkian environments and improve the quality of tife

the city’s inhabitants by improving the way peofie, learn, work, and play. Innovative technolagfeave
been recognised as a potential tool to tackle ugrablems and resilience, which might differ frohet
traditional methods of the city’s planning, devetmmt and management. The smart city model has been
increasingly applied in order to optimise and inygraurban services, such as urban infrastructurégrya
transport, energy, healthcare, commerce, educatigistics, home and building automations, to nanfiew.
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2.1.3 Smart Cities as STUDIES

The third view is to investigate what smart citiesan for the economy and society. The complexitgnadurt
cities is impossible to separate from the econostcial, environmental, cultural and political cexis.
New patterns of technology integration have enagediathe society to be ‘more’ interconnected and
interactive, not only to share information, butoat® allow a novel form of transactional relatioipsh
between different actors in the society. Then, otheestions need to be asked. How can a smarassyre
the quality of life in a city? Can a remote comnuation replace a face-to-face communication? Hoarsm
does a smatrt city have to be? How can we tackissare of digital inequality?

2.2 Coordinating Different Views in the Smart City Devdopment

The ‘new’ practice requires wider involvements fransignificant number of stakeholders includingaurb
planners and ICT engineers who were not directiyagad in traditional planning practice. It has been
widely discussed in the literature that poorly-ngeth conflicts during implementation can diminiske th
potential of smart cities and discourage futurermmpments. Therefore, planners have faced the ampl
challenge of how to deal with the different viewsdeconflicts among different players in relationthe
smart city development including: service providgrablic sector); business operators (enterprisasj;
end-users (local communities). The aim of this aede is to investigate the stakeholder’s perspedind
attitude in the smart city development, and hidftligssons from their experience. The researchiesca
case study to investigate the local issues perddiyelocal government, enterprises and communitiasd,
map conflicts in the development process of smiidsc The study of stakeholder’s attitudes is intgat
because the attitudes of decision-maker, profealsipand local communities may impact on strategies
directions of the smart city development, especiathen there is less clear consensus built onetimisrging
issue. Additionally, considering the fact that mamyart cities around the world are closely assediatith
planning activities driven by the public sector,igtalso important to examine whether the smast cit
strategies are the result of wider stakeholder siemcluding enterprises and local communities, and
designed to meet their needs.

In order to identify and measure those perspectiveks priorities in the development of a smart diys
research used Q methodology together with liteeateview, media review, interview, questionnaire/ey,
and brainstorming methods. Q methodology is onenos$t effective tools of investigating perspectives,
attitudes and subjective structures from the stait of the person, in this case, observed stdielm The
research uses a case study of a smart city develdpim Gusu District, the historic city centre afzZBou,
China. This paper explores, firstly, the principt®l implementation process of Q methodology. Sadlgon
the research moves on to developing a potentiattstitg model for Gusu District based on requirenen
survey (interviews) with government, enterprise dodal communities. Thirdly, by analysing the
participant’s responses on the proposed smartrgityel, which is translated in 33 Q statementsrekearch

is concluded by mapping subjective landscapes legtvaifferent stakeholders, and proposing a strategi
direction for the development of smatrt cities.

3 RESEARCH METHOD: Q METHODOLOGY

Q methodology was originally invented by a psychatg William Stephenson, in 1935 in order to exaani
individuals’ subjectivity systematically and scidictlly, and then this research method has beeeldped
further based on factor analytic theory (Stephensd®85; Brown, 1996). Although there had been a
considerable peer criticism on Q methodology (Brow897), it is now widely accepted as a scientific
research method (Cross, 2005), and most frequestlg method in studying attitudes (Petit dit Dagtedl.,
2010). The method was initially applied to the agatt field of psychology, however, it has receriiéen
used in a wide range of disciplines, such as alguiec (Brodt et al. 2006; Davies and Hodge, 20pRplic
health (Kraak et al., 2014), rural planning (Pregt al., 2007), transportation (Rajé, 2007; VaelEt al.,
2011), e-learning (Petit dit Dariel et al., 201t8)yrism (Stergiou and Airey, 2011), sustainabi{Barry and
Proops, 1999), and energy (Cuppen et al., 2010)stta few. Despite the fact that Q methodologyndg
widely used in the field of urban planning, it isvell-structured and increasingly-used researchhatebdbf
measuring the different perspectives, attitudesubiective opinions (Cross, 2005; Watts and Steris2;
Zabala, 2014), and developing new ideas with auceqgt of the human practice (Simons, 2013). Theefo
this research method has a potential in the inyatstin of planning practice by identifying stakedeis’
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particular perspectives that could pass on to agleplanning actions, such as the developmentatesgfies,
plans, and guidelines, in response to the reapliéetice.

Q methodology is recognised as an evaluation toatkening both qualitative and quantitative research
techniques (Stenner et al., 2008). From the quaktgoint of view, this emphasises on the subjyecti
opinions and understandings of individuals. In castt this method employs quantitative tool of dact
analysis in order to examine the statistical catieh between the different views of individualig can be
explained in the following five stages of the Q hwmsiology implementation (for more extensive
information, see Barry and Proops, 1999; DavisMidhelle, 2011; Simons, 2013):

 Identification of the ‘concourse’: this stage isdevelop a wide range of discussion and discourse
under investigation. The concourse is commonly tilesd as a set of views, ideas, values, opinions,
or beliefs that shared by a population under sindselation to the research question. In order to
collect the concourse, many researchers have dsneised the multiple survey methods of
interviews, focus groups, or literature and mediaaws.

« Definition of Q statements: the broader discoursdlected from the above stage needs to be
summarised and reduced to a manageable numbee afoticourse, which is often referred to Q
statements. The number of Q statements is usualiiore than sixty, although it varies in different
studies. The most important of this stage is that&)ements should reflect the full range of the
concourse.

« Implementation of Q sorting: this stage involves gurvey participants to ask them to rank all Q
statements on a scale from ‘disagree (-4)' to ‘adrel)’'using a Q table (Fig. 1). The range, such as
4 to +4, will be used to sort the statements indber stages.

- Factor analysis: when Q sorting is completed, theretations between Q sorts are calculated by
using the factor analysis methods. This statistigadlysis is to identify and classify a distinctive
group of Q sorts that shares a similar subjectpiaion or position.

« Interpretation of the factors: the final stagedisriterpret the results of the factor analysis.icglty,
the researcher gives a name to the statisticalbuleded factors in order to describe the meaning o
factors. Those categorised Q sorts can repressimalicharacteristics of shared perspectiveseén th
study topic.

DISAGREE AGREE
-4 -3 -2 =il 0 +1 +2 +3 +4

Fig. 1: Example of a Q Table.

The qualitative and quantitative features of Q rodtiogy provide an empirical framework to translate
particular individual's dialogue into a systemaditalysis. The advantages of Q methodology havegader
from the fact that the sorting activities are seljanised by participants, therefore, no built-ssuanption
has been applied into the method. This enablesethdts of Q sorting to be formative and emergand
consequently, the method has the power to surgi@®ess, 2005). The greatest concern over the
disadvantages of Q methodology is perhaps thedhofiability that may provide little basis for sgmatic
generalisation. The primary argument is that theulte of Q sorting may not be the same even ifit i
repeated on the same individual. Taking this irdcoant, Cross (2005) emphasises the importanckeof t
participant’s responses in the limited accountgrefdetermined statements. In order to representitw

on the research subject more accurately, it isgsecg to derive Q statements from various sourods a
employ a number of different data collection tegueis. Moreover, the wording of statements should be
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carefully designed to allow participants to thiddoat the issue, rather than make them confusedof&m
2013).

4 CASE STUDY: SMART GUSU PROJECT

According to China Smart City Huimin Developmentalation Index Report (Information China 2014),
the development of the smart city in China has owed the city's competitiveness potentiality. Basad
comparative case studies among 369 cities of Chineareport has suggested that the developmemhaits
cities have generally improved the work efficienmythe city’s public services due to new informatio
systems, and facilitated new business opportursties as new ICT projects initiated under the cphoé
‘smart tourism’ and ‘smart communities’. By 2013/e0 310 cities in China had proposed or started the
construction of smart cities (EU-China Smart ancddr City Cooperation 2014). Smart city-related IT
investments at the national level had reached ri@e 1 trillion RMB by 2012, and been estimated#o
more than 2 trillion RMB by 2015 (Yang 2013). A eet study by CCW Research (2014) reported thaether
are four common development strategies of smaescihat have been used widely in China: (1) priogd
an intelligent urban lifestyle for citizens; (2)wddoping smart industries; (3) applying smart tesbgies
and facilities (4) developing a creative city. VéhiChina has developed their own empirical wayspiaya
the concept of smart cities to the practice of nrdavelopment, most pilot smart cities in Chinaéhfaced
challenges of technology standardisations, collimrs with urban planning, and citizen-centricvaays
(Liu and Peng 2014).

Gusu is located in the heart of Suzhou, China, wha&s been identified as a historic water town wahich
heritages and tourism resources (Fig. 2). The tptgdulation of Gusu district is about 742,000, but
experiences the decline and aging of populatioal{@u Municipal Bureau of Statistics, 2014). Accaglio

the government reports, Gusu district has been @iamtechnology and information industries in arte
tackle shrinking old town centre’s economy, whilgtre have been practical difficulties in attragtialented
workers to Gusu district (Gusu District Governme?@15). The China’s 12th Five Year Plan (2011-2015)
has stressed a holistic approach connecting ICTudrathisation by establishing the foundation faluistrial
development in association with the ICT indust(®tate Council 2011). As the following 13th Fiveare
Plan has also emphasised the important roles ofinG@iFbanisation, Gusu District Government hadated

a strategic development of a “Smart Gusu” projecsusu district, Suzhou, China.
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Fig. 2: Location of Gusu District and Images of Gesu Historic Water Town.

5 IMPLEMENTATION OF Q METHODOLOGY

This research explores stakeholders’ perceptioatdsvthe development of smart cities, and Q metbggo

is used to examine the subjectivity of interesspeeially from the stand point of the observedigigdnts.

The unravelled perspectives of smart city stakedrsldn this paper cannot be translated as a general
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discourse, as there are great differences amonpdiitecal traditions and economic conditions irfifelient
countries and projects. However, the results mayige valuable features and critical arguments @pping
conflicts and subjective landscape in the curreatfce of smart cities.

5.1 Identification of the ‘Concourse’

As the first step of implementing Q methodologytlis research, the existing discourses in the aglev
areas of smart cities have been explored usingnabeu of different research techniques. Firstlyfhe
earlier stage of the research, literature and meeidgews have been implemented to acquire basic
information and current issues of Gusu districtrfrprevious studies and media means such as newspape
websites, government documents, etc. Secondlymanae with four government officials in Economicdan
Technology Bureau of Gusu District Government hesnborganised (3rd July 2015). The seminar idexkifi

a number of key planning issues in the Gusu distsisch as economic development, historical hegitag
conservation, river pollution and high populatioendity. Thirdly, in order to represent the viewstbha
study subject more accurately and widely, the ui¢svs with wider stakeholders of Smart Gusu project
were conducted (from mid-July to mid-August 20I&)liding: (1) five local community representativé®);
three senior managers of ICT industries; and, §8)y fyovernment officials in Gusu District Governrnen
working in the relevant areas including economyyitom, cultural heritage and civil affairs. Fouythafter

the interview analysis, a brainstorming was orgathiby the authors with three student volunteersh(10
August 2015). As the results, 97 brainstormed idease identified that would be applied to Smart Gus
project (Fig. 3). Those brainstorming results hawvawn upon the author's seven years’ consultancy
experience as a smatrt city practitioner, and beed as baseline information in developing Q statgsne
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Fig. 3: Brainstorming Outcomes.

5.2 Definition of Q Statements

The next stage in the Q methodology process iglacsa manageable numbers of statements for @gort
derived from over two hundred concourses and hi@imsng results identified in the previous staghefe

Is variation in the size of the final Q statemantthe literature, although the typical number o$t@ements
seems to be in between 30 and 60. Drawn from ingsis and pilot Q sorting, the research has fabhat33
statements are suitable for this study. In thisct&n process of the final statements, a concauedex has
been used in order to filter the statements t@céfnore precise and essential arguments in thedwdrea
by minimising the investigator’s influence (Dryzakd Berejikian, 1993; Barry and Proops, 1999). xngl
the key findings from the previous stage, this aede developed and employed a concourse matrix with
seven categories including public service, transgion, tourism, housing, water, economy, and conityiu
Based on this concourse matrix, thirty-three Qestaints were selected of the smart city stakehalder’
perception in the development process of Smart Gosdull statements, see Table 2).

5.3 Implementation of Q Sorting

This stage of Q methodology involves the surveyigaants for Q sorting. Participants were askedde an
inverted pyramidal table (Fig. 1) in order to rahk 33 statements in a nine-relative scale (-4;23;1, 0,
+1, +2, +3, +4), based on how strongly they agregisagree with the particular statement. Whetharad
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participants may agree or disagree on all statesnéin¢y are forced to rank the statements in thiengi
structure. This process (so called, forced choiethod) enables participants to consider the sopiogess
more carefully, and consequently, reveal their fagtings in response (Prasad, 2001).

In order to conduct Q sorting survey, both offlirardcopy version) and online (web version) suraejs
have been developed. For an online tool, the rekasmed FlashQ (Rick Hoodenpyle’s version, avadatil
http://gmethod.org/links), which is a free applioatoriginally developed by Christian Hackert andr@t
Braehler (2007). The online version of FlashQ wes g on a HTTP server with PHP by modifying
FlashQ's XML and the PHP-backend source codes léblai at http://gmethod.org/links and
http://www.hackert.biz/flashg/downloads/). For batffline and online tools, when participants st@rt
sorting, firstly, 33 Q statements were given oneohg randomly and asks the participant to splimthg
into three categories: disagree; agree; and, relitnan, the participant is required to place &dtements
into the Q table in a ranked-order according toftiveed distribution. At the last stage of Q sagtithe
participants are required to complete a questioariar their personal details.

For this survey, it was difficult to attract mangluntary participants to get involved in the surgee to the
complexity and time-consuming process of Q sortifige assistance from Gusu District Government was
useful to identify and approach participants. Aditak-Danesh et al. (2008) pointed out, it is manpadrtant

to represent different opinions in the study sufgeecisely in Q methodology, rather than the nunadf¢he
participants. There were 11 participants in thialgsis: 2 from Gusu Government; 2 from local 1Cilns;

and 7 local residents in Gusu.

6 Q ANALYSIS AND RESEARCH FINDINGS

6.1 Factor Analysis

The PQMethod software (Schmolck, 2014) has beed usenalysing the data of Q sorting, which is
available online freely. PQMethod has been seanasof the most frequently used statistical prognas)
which is customised particularly for Q analysisniSns, 2013). Using the Q sorting data, PQMethodtece

a correlation matrix from Q sorts, and then thada@nalysis was conducted. In this process, Rraici
Component Analysis (QPCA), which is the most poputethod of factor extraction, was used. For the
factor analysis, four factors with eigenvalues tgethan 1.00 have been considered initially, iy three
factors were chosen from the factor-analysed outcdoe to the analytical significance. After a vam
rotation (QVARIMAX) on the factors, QANALYSIS wasepformed in order to differentiate the factors
based on the participants’ Q sorting. The resulfaaior analysis are shown in Table 1.

Q [Factor 1] [Factor 2] [Factor 3]
Sort Sector Age Groug Gender Residence in Government | Non-Gov. Maternity
ID Perspective | Perspective | Perspective
1 Government | 20-40 F Gusu 0.7441X 0.3422 0.2635

2 Government | 20-40 M Gusu 0.8107X 0.0622 -0.0274

3 Business 20-40 M Outside Gusyi  -0.1673 0.1143 -0.2822

4 Business 40-60 M Outside Gusu | 0.1136 0.6826X 0.0516

5 Resident 60 above | M Gusu -0.0369 -0.6292X 0.1979

6 Resident 60 above | F Gusu -0.0065 0.7905X 0.0247

7 Resident 60 above M Gusu -0.5436 0.4656 3512

8 Resident 60 above M Gusu 0.1815 -0.0302 0.2357
9 Resident 20-40 M Gusu -0.4607 0.1702 £B36
10 Resident 20-40 F Gusu -0.0172 -0.2101 0.8276X

11 Resident 20-40 F Gusu 0.0486 0.3577 0.6781X

Table 1: The Result of Factor Analysis (X indicaaagefining sort resulted from automatic pre-flaggaf PQROT).

The result of factor analysis shows that two pgodiots are identified as significant relations @cter 1. As
they are all from government, Factor 1 has beeredaas ‘Government Perspective’. Similarly, Factcag
be described as ‘Non-Government Perspective’, denisig the three participant's background profiles
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(business and resident) that are marked as signtfielations in Factor 2. Two participants loadeBactor
3 are female residents in the age group betweeand040, and Factor 3 has been named as ‘Maternity
Perspective’.

6.2 Interpretation of the Factors

Drawn from the factorised analysis, the detailestalurses will be investigated in this section ideorto
explore the subjective landscape of the 11 stakien®lin the development of Smart Gusu project.tkisr
purpose, the above three factors have been repeeldeynthe three operant types of discourses: DiseoA
(Government Perspective, Factor 1); Discourse Bi{lSovernment Perspective, Factor 2); and, DiscoQrse
(Maternity Perspective, Factor 3). Table 2 showshediscourse representing the distinct perspectives
attitudes from the standing point of the particiganThe presented factor arrays were produced by
PQMethod in order to represent “ideal type” Q sbitcalculating a weighted average of the scoresr{B
and Proops, 1999; Addams and Proops, 2000).

6.2.1 Discourse A: Government Perspective

The statistical analysis shows that the respondartisis discourse have particularly: agreed orieBtent

[2] and [13]; however, disagreed on Statement Ei8] [26]. There are two respondents who have been
loaded in this discourse, and they are working usGDistrict Government. In analysing the Q sdh
discourse expresses a primary concern on the d¢uagenda of Gusu Government. For example, this
discourse emphasises more strongly the need ofia@jg@ng smart government system (+4 for Statenigint [

in order to provide efficient administrative sees¢ and supporting tourism industry (+4 for Statej&3])

as Gusu Government is committed to empower histeater town tourism in order to promote local
economy.

Strong disagreements in this discourse are on it@poe of green energy solution (-4 for Stateme8})[1
and local community activities such as square da@n¢i4 for Statement [26]). The two Statements are
lowly-ranked in general across discourses, althotlyh benefits of the two solutions are discussed
significantly in the brainstorming workshop. Whiteeasuring subjective landscape can be valuable to
understand the existing debates in practice, thees that the smart city strategy must not beldped by

a single interest group, and it is important talitate collaborative approach involving diversalstholders
such as public and private sectors, local resigdants experts in the development process.

Additionally, the data reported in this discourppear to show a different view on the effective\arly of
government services in relation to public housiranagement and public medical services. Respondents
Discourse A ranked significantly lower for: the deaf smart solution for public housing managemeat (
for Statement [15]); and, the need of improvingéResting smart medical services in municipal htzdpi(-3

for Statement [32]) than other discourses. Thigyests that there are disagreements between govetrnme
group and non-government groups in perceiving tedity and priority of the current public servicdis
gap of consensus is also necessary to be investifatther in order to develop a more citizen-agersmart
Gusu project.

6.2.2 Discourse B: Non-Government Perspective

The statistical analysis shows that, in this disseuthe respondents have particularly: agreedtater8ent
[22] and [29]; however, disagreed on Statementd@dl [26]. In general, this discourse expressed the
importance of water management in the developmémsimart cities (Statements from [19] to [22]), but
prioritised less the transport related issues ¢8tahts from [3] to [8]). A likely explanation is ah
respondents in Discourse B may not experience agdirmg problems in their everyday life, but may be
related more to water quality issues than the onefe other discourses. Another strong agreemént o
Discourse B is on the importance of developing $malutions considering wider users including aging
population (+4 for Statement [29]). This may bedese the three respondents in this discourse &ne imge
group of the above 40, who may experience diffiealin learning new smart applications. One possibl
implication from Discourse B is that the respondent the same geographical area or social groutmig
have similar views as they share similar experientre this context, the result of Q survey can playre
positive roles if the analysis is coordinated vather investigation methods.
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Category Q Statements zlscogses C
Public 1 Information sharing between governments and engaprvould be an obstacle in the development Bf 1 1
Service Smart Gusu.
2 Smart government systems (advanced e-governmemt)pcavide citizen-centric services wit 4 0 3
efficient administrative procedure.
Transport 3 I am willing to use buses more oftethéfre is an e-bike charging station at bus stpak{and-ride). -2 0 -2
4 It would be more convenient if | know the exawtd of the bus arrival to the bus stop. q -3 2
Real-time information of available car park spacas make drivers convenient and reduce ca brin 3 |a
emission by optimising travel routes.
6 Online reservation of car parking space can beobselutions for the shortage of car parking sgace 3 2 1
the city centre.
In order to reduce traffic congestion and car pagkproblem in the city centre, a car sharing mobilgl 4 | o
app for commuters may be helpful.
8 Smart waterbus service can be useful for toufssghtseeing) and commuters (public transport). F1-3 -2
Tourism 9 There is a need of monitoring rubbish collectiomgsntelligent technology in tourist designatidns 3 0 2
make residents and tourists happy.
10 Monitoring the numbers of tourists in the city nteslp providing better services for tourists, sush 3, 1 2
bus links among tourist attractions.
1 Tourism information platform should integrate infation from public sector (government) and1 1 3
private sector (enterprises, travel agencies).
12 Rich tourism information may encourage self-orgeditour instead of a one-day package tour, wih i%] 0 2
may allow tourists to stay longer in Gusu.
13 Tourism information should go beyond popular attoexs, and cultural tourist information can 4 5 1
collected via smart participatory process with lageaidents.
14 It is necessary to promote intangible cultural tagge widely and user-friendly through variOJs2 1 1
communication methods.
Housing 15 Government needs a building management systeniddronises in Gusu District to organise effect 3 2 1
repair works in advance (before the rain season).
16 OId housgs also need intelligent building managémsgstem and smart home service to impr ) 1 0
living environments of the residents.
17 Smart home system in old district should includegmeters for cooking fuel (LPG gas) to alert 1h8 3 1
replacement time of the LPG gas tank.
18 Green energy solutions (e.g. solar energy gengraterbecoming important in the development o_f4 2 1
Smart Gusu.
Water 19 | Intelligent rainwater management is nergs® prevent waterlogging and flooding. -1 1 -4
20 | River water quality monitoring system is ess#riti Gusu District. -2 3 0
21 Because sewage pipes Qirectly connected to rivausec water pollution, intelligent system far:L 3 3
wastewater management is necessary.
29 To improve drinking wa_tter quality, it is necessaoydevelop water quality monitoring system for_:L 4 1
fresh water supply pipelines.
Economy 23 | In order to attract young workers to @SDistrict, a mobile job recruitment applicationlhviie useful. | 0 -2 -4
Regeneration of old city centre as a smart stregerctive shopping information, media art
24 | exhibition, smart street furniture, etc.) can brpepple back to the area, and therefore, revitiisa | 3 1 3
economy.
25 The image of Smart Gusu may attract more ICT (mftion Communication Technology) industri BS, 1 0
to Gusu District.
Community 26 The practice of square dancing can be empowere;i_nh}yie technology (i.e. installed speakers witr_14 4 1
wireless connection) that may improve sense of conity
27 Mol?ille platform particularly designed for your comnity (linked to the management office) can b% 0 1
useful.
28 | | need to learn how to use the new intelliggstesns of Smart Gusu. 1 -2 -3
29 The development of Smart Gusu must consider widersuincluding senior citizens, as there is high(—*ér 4 5
ratio of aging population in Gusu.
30 | Emergency response system for elderly housetwildl reduce the risk of medical and fire alerts. P2 2
31 | Remote consultations from medical doctors mgyave community healthcare service. -1 -1
32 ggte_eﬁi(;sting smart medical service in municipalgitads is not easy to use, especially by eldg 3 2 3
i .
33 Concerning the safet)_/ issue of school kids,_ esfheaaes from migrant family, parents should b 1 la
able to track the real-time location of their chéld after school.

Table 2: Q Statements and Scores on the Threediedr®iscourses.

6.2.3 Discourse C: Maternity Perspectives

This discourse would seem to suggest the shareds\viom a particular social group, middle-aged flema
residents in local communities, with underlyinguamptions that they may have particular concerntheir
children and the use of private vehicles. For exantpe respondents have strongly agreed (scorkthatla
smart city should: concern the safety issues obaicbhildren (Statement [33]); and, develop reweticar
park information systems (Statement [5]). Howewérs discourse ranked lower for the urban facility
management system for water infrastructure (Statésrfeom [19] to [22]), which may not affect thdiiring
environments directly, although water managemematisos have been considered as primary smart
infrastructure for a city in many literatures (Se$1s2012). This also mirrors the previous discuss$io
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Discourse B regarding a potential of using Q methagly in mapping the perspectives and requirements
from a particular social group, which can be pwaslii contributed to the development of smart cities

7 CONCLUSIONS

Initial observations in this study suggest thatgtakeholders in smart cities have shown particati@udes
and perspectives based on their work and sociddoagnds. This subjective landscape on smart ciiies
be valuable to understand the existing perspectweb requirements in practice. Difficulties mayseri
however, when an attempt is made to apply the outsoof Q methodology in planning practice, as #@ls®
arguable how mapping possible conflicts in advacee implement projects more efficiently in practice
Although this research may have limitations in tewha narrowed range of the participants, Q meitoay
has demonstrated great potentials in investigatiireg views and attitudes of the stakeholders that ma
influence the implementation of smart cities sigmaiftly. However, the results of Q analysis must be
interpreted with caution because the methodologio ismeasure the individuals’ subjective opinionsl an
attitudes from the particular stand points of tHesesved participants with the possible bias in éhes
responses, rather than generalise the resultedt#tistical aggregation from the anonymous dats.also
evident that smart cities should involve wider staidders including public, private and social sexto
together with expert groups, in order to reflectleviconsiderations on local political landscapesnemic
dynamics, and cultural identities.
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