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1 ABSTRACT

With the rapid growth of information and communioat technologies, there is a growing interest in
developing smart cities with a focus on the knogke@conomy, use of sensors and mobile technologies
plan and manage cities. The proponents argueltbaé temerging technologies have potential appicat
efficiently managing the environment and infrastiwe, promoting economic development and actively
engaging the public, thus contributing to buildsaje, healthy, sustainable and resilient citieewéler, are
there other important elements in addition to tedbgies which can contribute to the creation of gma
cities? What are some of the challenges and opptesi for developing a smart city?

This paper aims to answer these questions by dawglaa conceptual framework for smart cities. The
framework is then applied to the city of Gold Cotastdentify challenges and opportunities for depatg
the city into a ‘smart city’. Gold Coast is a pogutourist city of about 600,000 populations in BolHast
Queensland, Australia, at the southern end of 48&r? long coastal conurbation that is centred bglZne.
Recently, IBM has nominated Gold Coast as one efttitee cities in Australia for its Smarter Cities
Challenge Grant. The grant will provide the Golda€woCity Council with the opportunity to collabarat
with a group of experts from IBM to develop stragsgfor enhancing its ICT arrangements for disaster
response capabilities. Gold Coast, meanwhile, oéanpal to diversify its economy from being ceudtien
tourism to a knowledge economy with focus on itsaadional institutions, investments in cultural gnets
and high quality lifestyle amenities. These provaeinique opportunity for building Gold Coast as an
important smart city in the region. As part of ttesearch methodology, the paper will review relévan
policies of the council. Finally, lessons will beadn from the case study for other cities whichkste
establish themselves as smart cities.

2 INTRODUCTION

With globalisation of cities, and move towards kteage and information economy, a number of cities a
now competing with one another to attract investsieknowledge workers and promoting themselves as
smart and intelligent cities. Some of these cities promoting themselves for attractive lifestidach as
cultural and natural amenities), knowledge infriadire (such as universities and businesses) and
technologies (such as sensors, mobile technolamies Internet of things (IoT)). Larger cities such a
Glasgow, Vienna, Edinburgh, Melbourne, Portland] &eattle have been at the forefront of these $rend
(Deakin, 2014). However, now there are also a grgwumber of smaller cities such as Gold Coastiwhi
are showing interest in developing as smart citféksat are the challenges and opportunities forettsesall
cities for developing them as smart cities? What tie competitive advantages they have in terms of
manpower, amenities, governance, active privateoseatiatives? Is this driven by technologies redoor
more seen holistically in terms of people, resosigewell as institutions? Is there a strong giirafecus on
developing smart cities or are they part of oppuostic and ad-hoc approach to smart city develogthen
These are some of the questions the paper aintkitess.

The key objective of the paper is to identify tialdenges and opportunities to develop a smartusigg a
case study of Gold Coast. Based on the reviewterfaiure on smart cities and local case studypépeer
will develop a conceptual framework for developgmgart cities. The paper is primarily an explorafoaper
based on review of theoretical literature and gatiocuments of local government in Gold Coast.

3 TOWARDS A CONCEPTUAL FRAMEWORK FOR SMART CITIES

There has been extensive growth of literature oarsmities in the last two decades (Deakin, 2014;
Townsend, 2013; Hollands, 2008; Castells, 1996cihill, 1999; Florida, 2002; Florida, 2004; Graham a
Marvin, 2001; Bajracharya and Allison, 2008). Hollia (2008) highlighted the importance of people and
human capital rather than just application of infation and communications technology (ICT) in
improving and transforming cities. Although smadties are ‘wired cities’, the use of ICT by itselbes not
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make cities smart. While the focus of smart citiethe past has been related to meeting corporatketing
needs, there is a need for the transition to indisocial intelligence for cities by grounding coomity led
information and communication for cultural and eomimental development (Deakin, 2014). Along with
focus on technologies, there have been recent vigrksandry (2008) and Florida (2002, 2004) who adju
for a need to develop knowledge regions and creatities. Deakin and Allwinkle (2007) summarised th
evolution of smart cities from focus on static dimdited information via city websites in the 199€s
dynamic and interactive services allowing servicangactions to develop platforms for online citizen
engagement in 2004/5. Since then, smart cities l@wesed on the development of digitally inclusive
advanced visualisation and simulation. These dgweénts illustrate an evolution from informational
intelligent to now smart city (Deakin, 2014). Irceat years, there have been several technolodegrated
into smart cities such as cloud computing, mobdeicks, radio-frequency identification (RFID) andiks.
There is now also a move towards data serviceglmade more openly accessible, democratic andcgervi
oriented around the needs of the local community.

There are a humber of useful conceptual framewtoksleveloping smart cities. For example, Nam and
Pardo (2011) identified three key dimensions of rsntwities which include technology, people and
institutions. They also argued for the need foegnation of infrastructures and technology-mediated
services, social learning for building human cdptad governance for public participation and tusibnal
capacity building. A pan-European research prdjettiCities (Paskaleva, 2014) found that governance
terms of collaborative decision-making and actian play an important role in building a smart ctyd
highlighted the importance of boosting local contpetness by using knowledge networks and integrate
services and governance. The current thinking igimgoaway from just a technological approach toward
smart cities that utilise a more holistic conceptapitalising on social, cultural and environméictpital as
well as higher education, creative talent and the@atedge workforce. Furthermore, local quality itéé bnd
local amenities for urban attractiveness and deweémt have been proposed as smart city components
(Rappaport, 2009).

Another useful concept comes from IBM’s SmartemBtaan initiative which proposes the use of smart
meters, networks and data modelling for making sitgtems interconnected, instrumented and intelljge
thereby making them more efficient and effecti&M| undated). It suggests the need for differemtspaf a
city’s system to be interconnected and able to comaate to one another. Likewise, it suggests gezlrfor
instrumentation of a city’s system to be measuralille instruments and meters. Lastly, it suggdstsrteed

for intelligence to use the data gathered to autemzany related services as well as develop pieeict
models of likely outcomes for better decision-makin the future. IBM is working with a number ofckd
councils in different parts of the world, includirtbree cities in Australia (Gold Coast, Geraltord an
Townsville), through their Smarter Cities Challer@geant, a philanthropic initiative. The areas tineyrk on

as part of the program include economic developnmariilic safety, environment and public transpi@i

is pilot testing this concept and framework of instentation to reduce waste and develop energgiexitty.
Like IBM, other multinational companies such as Csand Siemens are all developing projects for smar
cities.

A number of cities have taken important steps towadeveloping smart city initiatives. For example,
Amsterdam has emphasised collaboration betweenrgmest, business and community to develop smart
projects on energy savings. It uses instrumentalligence through smart devices and wireless serfso
enabling citizens and organisations to optimisér theactice (for activities such as energy constonpbf
appliances). It also initiated crowdsourcing, ceation and open innovation to engage the commuaity
develop solutions for public space and mobilityutdampton City Council has focussed on integrated e
services through the use of smart cards. Melbouméhe other hand, has focused on developing letye
precincts with advanced ICT infrastructure and hess parks near universities as university-business
government partnerships (Yigitcanlar et. al 2008kewise, Hong Kong has developed Cyberport as an
enterprize zone for nurturing local and global I€fart-ups and entrepreneurs. With more than 189 ICT
incubatees in 2013, the development contains efatiee-art ICT facilities, shopping mall and fiveashotel

as well as large residential complex and park Vilbhe optic and broadband connections (Hong Kong
Cyberport Management Company Limited, 2014).

Smart cities have the prospect of being effici¢ransparent, resilient, secure and sociable (Tomd)se
2013). Townsend (2013) provided a number of suggestegarding smart cities such as the need toemin
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and crowdsource everyone with care. Townsend aati dith issues associated with data such asqyijva
data access by poorer communities versus commeno@htors, and public ownership. According to him,
we need to consider social sustainability in plagrfor smart services and benefits of open dataldradso
extend to the poorer communities. As part of eadabates on the ‘information age’, Castells (129¢ued
that there could be growing concerns about theggteubetween networked global economies and social
identities of the people. Likewise, Graham and NMarf2001) point out that emerging ICTs and private
ownership can contribute to digital divide and stgiing of urbanism.

Based on the literature review above, five key teeemerged as important considerations for creatimayt
cities. These include:

(1) Cultural and Natural Amenities — local amerstieat enhance quality of life

(2) Technology — implementation of ICTs for imprawent of city systems and functions

(3) People and Skills — attraction and retentioaral support for knowledge workforce and businesses
(4) Knowledge and Innovation Precincts — faciliiesattracting and generating knowledge workforce
(5) Governance — arrangements and plans for coestimart cities

The five themes above, which are interrelated andrmutually exclusive, are summarised in Figural@ng
with potential factors applicable to each theme.

* Natural landscapes

N ¢ Cultural activities and

precincts

Cultural and «  Events
natural
amenities

*  Attraction and retention
of knowledge workforce

* Crowdsourcing of ideas
and funds

* Incubators for local ICT
start-ups

*  Mobile technologies
* RFID

* Sensors

* Drones

ICT office parks g
*  Universities and * Strategic plans

* Collaboration between innovation Governance *  Collaboration with
universities and local precincts between different

businesses sectors

Fig. 1: Conceptual framework for smart cities

The paper now applies the framework to a case stidgold Coast. Opportunities and challenges in
developing the city as a smart city are presenésgdb on the five themes articulated in the framkwor

4 INTRODUCTION TO GOLD COAST

Located as part of the larger South East Queenségidn with Brisbane and Sunshine Coast, Gold Oeas
a coastal city with a population of about half dlioni. It is the sixth largest city in Australiaitiv rapid
growth of population in the past, which has slowdeavn slightly in recent years. The city’s populatis
expected to grow to about three quarter of a milby 2026. Its economy is primarily based on teurand
construction. Gold Coast promotes itself as awithh natural beauty and relaxed lifestyle as welha ideal
location to live, work and play. While tourism hasen an important attraction of Gold Coast, thg &iso
has a foothold in industries such as educationstspdéilm, marine and IT. As part of its economic
development, the Gold Coast City Council (GCCC) saifto make its mark on the world stage, where
knowledge, innovation and commercialisation arekéedrivers for growth” (GCCC, 2014). It sees litss

a ‘city of opportunity, on the cusp of a transfotiba change’ with the forthcoming hosting of the
Commonwealth Games in 2018. To this end, the GCa@g<rhcently begun its journey to develop Gold
Coast into a smart city. Figure 2 shows an aeliih\of Broadbeach and Surfers Paradise, key agtivit
centres of Gold Coast (Gold Coast Convention arfdtiion Centre, 2014).
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Fig. 2: Aerial view of Gold Coast

The paper now identifies key opportunities and lelngles for developing Gold Coast into a smart witgler
the five identified themes of the smart city franoekv The discussion below is based on critical
understandings of the city’s existing context al a®various policies of local and state governisen

5 CULTURAL AND NATURAL AMENITIES

The first theme is Cultural and Natural Ameniti#isis associated with amenities, events and aitnast
which can enhance quality of life for local comntigs, thereby attracting knowledge and ICT workers.

5.1 Opportunities

5.1.1 Attractive Climate and Settings

Gold Coast has a subtropical climate with more tBAnkilometres of beaches on the eastern end and
ecologically diverse national parks and hinterlad the western side. Gold Coast is home to several
historically significant sites and World Heritagestied rainforests, which are open to the publicvsits. As

a major tourist destination in Australia, Gold Qoalso contains a range of entertainment facilisiesh as
theme parks and wildlife sanctuaries. The cityl$® aich in sports and recreation facilities fotiaties such

as go karting, skydiving, golf, surfing, ice skatiand bowling.

5.1.2 Cultural Precinct and Facilities

The GCCC is facilitating the development of a CrdtiPrecinct in Surfers Paradise, the city’'s majarrist
destination. The objective of the Cultural Precisdb showcase local culture, arts and creatvitthe Gold
Coast community to the world. The project was #@tigied due to the recognition by the GCCC (2013&)p
that the Commonwealth Games event in 2018, whidlhattract significant number of visitors to theygiis
an opportunity for the city to culturally “shine d¢he world stage.” In addition to the Cultural énet,
expected to be completed by 2018, there are a muofilexisting art galleries and museums througltaeit
Coast, which have served as the city’s attractions.

5.1.3 Variety of Events

Gold Coast is a city of events where events ararosgd on a weekly basis. In addition to smallemey
which are free or low-cost, the city also holdsuanber of major events every month. These majortsyen
regularly organised every year, encompass many ébeand activities such as filming, sporting
competitions, music festivals, animal expos, carexpos, and marathons. A key major event theiciset

to host is the Commonwealth Games 2018, for whasleiml programs have been put in place by the GCCC.
These initiatives focus on better equipping the @itlditional transport and community infrastructure
including a light rail system, a Commonwealth Gamessdential village and additional sporting venues

In addition to the wide range of events the citgtepGold Coast is also rich in event venues aadesp
Some of these venues include the Gold Coast Coveand Exhibition Centre, universities’ and hotels
function centres, and sporting stadiums, which Hested various events in addition to sporting imadgc
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5.2 Challenges

5.2.1 Public Safety during Events

Public safety during events, particularly major @ngas been a challenge for Gold Coast. One exanhple
event where public safety is a significant conasr8choolies, an annual event spanning across weeks
during which more than 50,000 teenagers acrossrdlisstvisit Gold Coast to celebrate their high saho
graduation. Schoolies on Gold Coast has been assdaoiith activities such as illegal and excessitake
of alcohol and drugs as well as harmful behaviguasn et al., 2013).

5.2.2 Unaffordable Housing Market

According to the 10th Annual Demographia InternagioHousing Affordability Survey, the housing marke
in Gold Coast is classified as “severely unaffotdatwith a Median Multiplé figure of 7.7 (Bertaud, 2014,
p. 2). Median weekly rent in Gold Coast, meanwhilas $350 in 2012, requiring young parents to gatou
80% of their income on rent (Knight, 2012). Theklaé affordable housing is a major barrier for G@dast
to attract knowledge workers.

6 TECHNOLOGY

The paper now considers the Technology theme, wikichlated to the implementation of several IC3's t
improve the manner in which the city functions. Aiealogies can also play a vital role in attracting
knowledge and ICT workers to a city.

6.1 Opportunities

6.1.1 Integration of Smart Technologies

More than 600 wireless sensors have been instati€gpringbrook National Park, a 6725-hectare World
Heritage-listed rainforest in Gold Coast. The semdwave been monitoring a range of environmental
variables in order to track biodiversity restoratiprogress in the area. The award-winning monigprin
system was developed through a joint initiativewleetn Queensland Government, CSIRO and other
government agencies (Queensland Government, 2013).

The GCCC established a Safety Camera Network ir8 #®9ensure Gold Coast would have a safer
environment for local communities and visitors. NVt50 cameras operating in key activity centres, th
cameras are continually monitored to ensure crardetected and reported in a timely manner. In 2018
council funded a trial of mobile cameras to furtimprove the city’s public safety (Stolz, 2013). Mover,
Metricon and Chus Super, two major sports stadiim@old Coast, may be incorporated with spy cameras
in the near future. The cameras, which can autaailjtirecognise banned sports audiences at theagatte
promptly inform the security, are expected to inyerpublic safety during events (Wilson & Rolfe, 2Q1

Provision of better local parking management arfichdtructure is one of the key actions in the Gothst
City Transport Strategy 2031. The council is cuttyeinvestigating models for integrating ICTs suah
wireless sensors into the parking infrastructur@ughout Gold Coast. It is expected that data geedr
from the integrated technologies will be made add to the public. By doing so, the council internd
encourage smartphone apps to be created by lozahaaities for local communities (Tozer, 2014).

6.1.2 [IBM'’s Smarter City Challenge Grant

In 2013, Gold Coast was awarded with IBM’s Smar@ty Challenge Grant. As part of the grant's
arrangement, six experts from IBM cooperated wiib GCCC for three weeks. The collaboration is
expected to lead to recommendations for improvimg d¢ity’s public safety as well as disaster respons
capabilities through smarter use of technologies.thfe third city in Australia to receive a Smar@#ies
Challenge grant, the award is a key opportunifyngrove the city’s ICT arrangements for public $afe

! Median Multiple is the ratio between median hopsee and gross annual median household incomeg@r2014).
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6.2 Challenges

6.2.1 Funding

With a current annual budget of AU$1.1 billion, tmejority of the council funds (79.25%) is planrtecbe
spent on council’'s operating expenditure (GCCC_3201The council, under the new leadership andesyst
has been reducing its yearly rate increase sind2.Zbherefore, the GCCC'’s funds will be increasmgl|
limited to services which “ratepayers can affor@GCC, 2013a). Implementation of ICTs for creatintpg
cities can be an expensive process (Bajrachargh, @013). As such, there may be limited fundiagilable
for developing Gold Coast into a smart city in thture.

6.2.2 Privacy and Security of Data

Data generated and collected from ICTs are subgeptivacy and security concerns. Privacy, whidsesr
from data pertaining to individuals, can affect motly personal identity, but also physical welllggin
personal behaviour and personal communication ¢Baat al., 2012). It is important to protect thevacy
of data relating to individual community membergrashandling of personal information is taken asoss
offence by both the government and community. Sprictocols and precedures will need to be emplayed
order to filter raw data from ICTs and ensure firatacy of individuals is protected.

Data are also susceptible to cyber-vandalism wiaigh lead to inappropriate ownership and usage of
personal or sensitive data (Hancke et al., 2018cdChas revealed that there has been significamit in
cyber attacks, which now pose a “threat to life’'B@ 2014). Appropriate systems and procesures ghoul
therefore be applied to minimise the possibilitycgber-vandalism on any smart technologies implaeten

in Gold Coast. The GCCC has recognised the needdore privacy and security of data in their srogyt
vision (Tozer, 2014).

6.2.3 Technology Adaptations by community

As part of the smart city process, data can be dsowced from local residents and information potgiu
can be disseminated to communities through seviEd@k such as smartphones and social media
(Bajracharya et al., 2013). Adaptations to theshnelogies, however, can be a challenge. As a popul
retirement destination, Gold Coast is experieneigging population. While senior residents ageeéaxt| 65
years accounts for 14.4 per cent of Gold Coast lptipu, this figure is projected to increase to entdran
20.2 per cent of the city’s inhabitants by 2031 (& undated). Furthermore, due to Gold Coast higiisc

of living as well as the unaffordable housing marliscussed previously, poverty is also an increggi
prominent issue affecting the city’s residents (&a@012). Ensuring adaptations to smart technaogie
among older and lower income groups within the llecanmunity in Gold Coast could be a challenge with
digital divide in technology adaptation.

7 PEOPLE AND SKILLS

The third theme the paper now examines is PeoleS&ills, which is related to the attraction antengéion
of knowledge workers and ICT businesses to a city.

7.1 Opportunities

7.1.1 Local Availability of ICT Businesses

A number of ICT start-ups and businesses are Idcate Gold Coast. As mentioned above, Anittel and
CoastalCOMS are located in Gold Coast. CoastalCOMS been collaborating with the GCCC in
monitoring conditions of the city’s beaches througke use of cameras, which show live images of the
beaches on a web portal. The images are intendgtbte existing ocean and beach conditions, whisfstas
local residents with planning their beach visitheTwebsite provides real-time information on other
environmental variables such as wind directionstentperature. It also collects and displays histdrilata

on Gold Coast’s beaches, thereby creating oppaisrior future research projects (Coastal COMS0201

7.1.2 Support for ICT Start-Ups and Workers

Silicon Lakes, a non-profit organisation, is anubator for ICT start-ups and provides co-workingcgs as
well as programs for supporting ICT entrepreneltirsollaborates with other start-up incubators abthe
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world. The company seeks to promote Gold Coast“dgsirable location to start, develop and opel@ie
applications, businesses and resources” (Silicde$,e2014).

Gold Coast TechSpace provides workshops for communémbers to learn about different technologies
such as robotics, green technology, hardware ahdege. Residents of all age groups are invitepito the
workshops, which are run weekly. The company prewidifferent levels of memberships to cater for
different levels of interests and needs of the canmity (Gold Coast TechSpace, 2013). With the GCE€@ a
Founding Partner, TechSpace plays a vital roleeating local ICT workers for the city.

7.2 Challenges

7.2.1 Attracting and Retaining Knowledge Workers

Gold Coast has relatively limited employment oppoities and options. In 2011, Gold Coast's
unemployment rate was 7.4% in 2011 in comparisdhémational average of 5.6%. Moreover, Gold Coast
currently contains the highest number of inter-citynmuters among all Australian cities, with mdnart
26,000 workers commuting to Brisbane, the capitgl af the Queensland state, on a daily basis (KPMG
2014). The limited employment opportunities in G@ldast may affect the city’s ability to attract aetain
tertiary students as well as knowledge and ICT wexwk

7.2.2 Local Knowledge and Skill Base

According to the 2011 census data, 56.2% of GoldsCpopulation of at least 15 years of age had not
acquired a post-school qualificatibAdditionally, the majority of local workforce (%) was employed as
blue-collar workers, including: traders; machineperators and drivers; and drivers (Australian Buref
Statistics, 2011). Improving local knowledge anil flase among current and future generations okers

in Gold Coast is a challenge the city needs toesidin its transition into a smart city.

8 KNOWLEDGE AND INNOVATION PRECINCTS

The fourth theme to be applied to the analysis @d&oast is Knowledge and Innovation Precinctsctvh
are facilities for attracting and generating knalge and ICT workers.

8.1 Opportunities

8.1.1 ICT Office Parks

Gold Coast currently offers several office parksahtspecifically cater for ICT businesses. As mrthe
GCCC's Pacific Innovation Corridor strategy, Vaydilakes, a master-planned community adjacent tadBon
University has been designated as a specialisedull To this end, it contains Varsity Central which
provides offices and spaces for ICT businesseser8eVCT firms are now located in Varsity Central.
Examples of IT-related firms in Varsity Central lude Anittel, an ICT consultant company which pd®es

IT support to organisations, and CoastalCOMS, wihiphcialises in environmental monitoring via video
content analytics. In addition to Varsity Lakesufport, the city’s Central Business District, ladso been
designated as a technology hub.

8.1.2 Gold Coast Health and Knowledge Precinct

The state government of Queensland implementedogqgbrto establish the Gold Coast Health and
Knowledge Precinct, comprising Gold Coast Univgrslbspital and Griffith University, in Southporth@
precinct, now completed and operational, offerdimgtedge healthcare services to local communities.
also provides opportunities for the university’'sdiwal students to undertake hands-on training at th
hospital. The health and knowledge precinct will aoly promote Gold Coast as a desirable locatolive

for knowledge workers due to availability of highadjity health services but also generate additibigth
quality knowledge workers in the healthcare industr

? Post-school qualifications include qualificatioas the following levels: certificate; diplomal; aatwced diploma;
bachelor degree; graduate diploma; graduate @atifj and postgraduate degree.
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8.1.3 Links between Universities and Hospitals

In addition to the Gold Coast Health and Knowleégecinct, the other two universities in the citg ao-
located with hospitals. Bond University, locatedRiobina, is situated in proximity to Robina Hoshita
another major state hospital. Southern Cross Usityermeanwhile, is situated in close vicinity afhh
Flynn Private Hospital in Coolangatta and Tweed pitat in Tweed Heads. These universities have been
collaborating with the hospitals in providing piaat training experience for medical students.

8.2 Challenges

8.2.1 Lack of Connectivity between Knowledge Precincts

As discussed above, the three major knowledgermutscin Gold Coast are located in Southport, Robim
Coolangatta. Due to the oriented design of Golds€tr@nsport infrastructure, there is currentlyklad
direct connectivity, particularly by walking, cyefl and public transport, between these knowledgeimets
(O'Hare et al., 2012). By strengthening transpikd between these key precincts, greater linkevédoet
universities and hospitals can be established.

8.2.2 Lack of Research and Development Collaboration

There is a need for the council to further collaberwith the three universities located in the,aitgmely
Bond University, Griffith University and SouthernmdSs University. Currently, there is only singleds on
one knowledge and health precinct around Griffitiividrsity in Southport, which concentrates on fleddf

of health sciences. By collaborating with the ursitees, greater synergies between universitiesallo
businesses and the council can be developed irr todstimulate the city’s research and development
(R&D) activities in various fields of knowledge.

9 GOVERNANCE

The paper now looks at the final theme of Govereamdich relates to arrangements and plans fotingea
smart cities.

9.1 Opportunities

9.1.1 Council's Economic Strategies

The GCCC has adopted three primary strategies dmqie Gold Coast as a smart and economically
sustainable city. These strategies are Economicelbpment Strategy, Digital Strategy and Pacific
Innovation Corridor. Through Economic Developmetrafgy, the council aims to promote the city as an
international destination of choice for business@®e of the key themes of the strategy is Innowatichich
seeks to encourage establishment of new start-amémses and utilise ICT as part of the city’s esyst
more effectively. The strategy’s Cultural themeamehile, seeks to “attract new talent, knowledgekens
and investment” by strengthening the city’s uniqukture (GCCC, 2013c, p. 17).

The GCCC has recognised that a focus on digitah@oy and strategy can lead to substantial economic
benefits for a city. To this end, it has adoptedigital Strategy, in which ways ICTs and advanced
technologies can be integrated to the city’s cotitvn, manufacturing and tourism industries aentiied.

The strategy also outlines the council’s approaatnhancing the city’s ICT infrastructures.

Pacific Innovation Corridor is a long-term econondevelopment program which has designated 13
precincts across the city as key economic cenfimshnology focus has been given to three of theimets,
namely Robina, Southport and Varsity Lakes. Theegfduture planning and development in these
communities will have strong emphasis on ICT intftasture and services. All three strategies dismiiss
above will provide Gold Coast with an attractivevieonment for ICT workers and businesses.

9.1.2 Digital Enterprise Program

The GCCC applied for and secured funding from thestfalian Government to run Digital Enterprise
Program workshops. The workshops, available andréal to individuals and groups, aim to improve the
manner in which organisations conduct businesseslaliver services online. The workshops covemagea
of topics, including cloud services, teleworkingber security, and online presence (GCCC, 2013bg T
program plays a vital role in supporting local Imgsises by capitalising on the potential that ICffex 0
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9.1.3 Open Data Access Project

The GCCC has “committed to publishing priority datis, in an open manner that facilitates transpgren
and the development of solutions and tools by Godésters for Gold Coasters” (IT Gold Coast Forum,
2014). To this end, the council has recently imgetad an Open Data Access Project to establish a
framework for distributing data collected by gowaent authorities to the public. The project aimgnsure

the data distribution will allow innovative inform@n products to be available to local communibésold
Coast. It also seeks to build local capabilitied@r businesses and provides commercial opporamitr
local ICT start-ups (GCCC, 2013e). In late 2018 GCCC hosted an Open Data Forum, attended by data
enthusiasts and developers. The event soliciteolvative ideas on how locally collected data carubed

and distributed. Another topic covered in the fonwas the types of data that would be useful tollte&
businesses and local community members. There tedutsgreater involvement of local community irsth
project, in terms of understanding their needs @terns, as well as identifying ways in which tlcay
contribute to the project.

9.1.4 Public-Private Collaboration

The GCCC has been actively collaborating with a Imeimof private businesses to spearhead the
development of the city’s ICT industry and infrastiure. As discussed previously, the council haanbe
working with CoastalCOMS in monitoring beach coiwlis and acted as a Founding Partner for TechSpace.
The Open Data Access Project also strongly invdlvegrivate industry in order to ensure approprigpes

of data are available publically for the most inative and useful outcomes for the community.

9.1.5 Opportunistic Approach for Smart City

The GCCC has displayed an opportunistic approagiramoting Gold Coast as a smart city. The council
successfully applied for and secured the IBM’s SeraCity Challenge Grant to acquire input for itsast
city initiatives from the private sector. The coilmtso won the bid to host the 2018 Commonwealdmes,
which represents a major prospect to promote tiyés girofile as well as developing smart infrastuure for
events. In 2013, Gold Coast hosted the Intelligemies Summit, a two-day conference on smart cities
attended by academics, decision makers and coepexatcutives. The event promoted Gold Cast ashane t
places “central to the creation and commercialratf innovative new products, processes, and ses\or
global markets” including the development ICT istraicture and workers (Future Cities Institute, 301

9.2 Challenges

9.2.1 Ownership of Data

During the Open Data Forum, data ownership wastifilth by local ICT businesses as a major barmer t
creating innovative information products. While sodata on local environment conditions belongethé¢o
local council, others were exclusively owned bytestar federal governments. Due to the data ownershi
arrangements, local developers were unable toecisratirtphone apps which provide information such as
weather warnings in real time. The ICT busines$ss cited the need for all data to be availablelipally

in real time in order to create useful productsiéoal communities.

9.2.2 Lack of Strategic and Statutory Directions for Sn@ity

While the council has displayed an opportunistid anllaborative approach to establishing the c#yaa
smart city, it has not incorporated its intentiarthis regard in its Corporate Plan 2009-2014 dbeument
charting the city’s strategic directions. Likewislee draft City Plan 2015, the new planning scherh&h
outlines statutory requirements for planning angettgpment throughout the city, does not specifjcall
mention developing the city as a smart city. Ashsubere is lack of strategic and statutory dimaeti for
creating Gold Coast as a smart city. Figure 3 sumnsemm the challenges and opportunities for devetppi
Gold Coast as a smatrt city.
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Challenges and Opportunities to Develop a Smart @itgase Study of Gold Coast, Australia
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Fig 3: Challenges and opportunities to develop @mdst as a smart city

10 CONCLUSION

With cities becoming increasingly globalised andmpetitive and moving towards knowledge and
information economy, the concept of smart citieatisacting interest from city officials, the prieasector,
local communities and academics. This paper hasiiexa the nature of smart cities through a liteatu
review of the idea. The use of ICTs alone doesnmalte cities smart — other dimensions includinguralt
and natural amenities, people and skills, knowlgaigeincts and governance are equally importanésé&h
factors were collectively integrated into a smést framework, which was then applied to the casel\s of
Gold Coast to identify challenges and opportunitiedeveloping the city as a smatrt city.

Five key lessons for developing smart cities hawerged from the case study analysis. First, tacttand
retain knowledge workers, public safety, housinfgrafbility and employment opportunities are impoitt
considerations. Second, privacy and security coiscef the community associated with collected detzd

to be addressed when implementing ICTs for mompthe built environment. Third, given universities
create knowledge workers for the city they situatdghere is a need to establish collaborativedibktween
these universities and other stakeholders, inctudtal council and businesses. Such links canterea
opportunities for R&D activities and provide praeii training to university students, thus providihgm
with effective transition from the academic enviment to the industry. Fourth, data collected by 4CT
should be publically available in real time to faate the creation of information products andvemss for
local communities. Lastly, while programs and dadigation between the private sector and the pelator
are important, smart city development should beesidbd as a key objective in strategic and statytlanys
for a city and local community needs to be activahgaged in the planning process. By doing sopniyt
will the transition of the city into a smart citgtome a planning priority, but the city’s futurevdl®pment,
driven by the private and community sector, wilaabe supportive of the smart city objectives.
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