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1 ABSTRACT

Evolution of Information and Communication Techrgpés (ICT) has affected cities, government, and all
type of organizations. Their adaptation is necgsdar becoming competitive in a networked world.
However, the pace of ICT evolution is faster thhe speed of adaptation to these changes, and this
difference (organizational lag) causes problemsitid servants and managers at all levels, custsraed
citizens (digital divide). The complexity and dynam of city dimensions adds uncertainty and difficin
understanding how to deal with diverse urban probleThis is a dilemma that city managers have faced
since the 1990’s with the rise of the Internet #rat will become more complex with the rise of uliiqus
computing: u-Cities. Therefore this paper analyseses surrounding the development of digital siaed

the future u-City concept and proposes the req@rgsnof an integrative framework, the u-City Indéox,
long term planning, implementation and monitorirgrounded theory is used as main approach for
gathering, analyzing and categorizing academiclagtiand reports to identify the requirements amthfa
propositional framework based on literature andvipies empirical research. Moreover, international
research background (500 ICT initiatives and pitsjetelped with additional insights on understagdind
structuring digital cities and u-cities, their onggations and ICT initiatives. The study moves avirayn
Jane Fountain (2001) technology enactment framevemidt extends it to a multi-organisation, multi-
functional and multidimensional perspective. Aduiglly, the requirements will help in defining a aaed or
framework that can be used as a tool for benchmauby city managers and policy makers.

2 INTRODUCTION

2.1 Strategic importance of the u-City Index

Complex issues are involved in every city. Thisitgns dynamic and involves economic, cultural, iabc
political, environmental and technological areasrdbver, in the last decades of the XXth centuith the
appearance of the always evolving Information ar@mm@unication Technologies (ICT), uncertainty
becomes another challenge that Society has toaladeembrace. Civil servants, managers, customeds, a
citizens have been learning the best ways of usliigin order to bring diverse types of benefitsStciety,

for example, the most common, increasing produgtivkconomic development and as a result wealth.
However, success of ICT initiatives has been alehgé, and most of the time they don’t achieverthei
promises resulting in a phenomena named producipdatadox. Organisations spend more time, effodt an
resources than the clear benefits expected theyosepto obtain. ICT doesn't help much either besaus
initiatives that are innovative, useful or produetione year, the next year become obsolete orready.
Therefore is difficult understanding the city coewity when ICT has become too uncertain because its
constant evolution as a result of unstoppable iation. Without the variable of ICT, a city can hadied
and managed strategically according to individuaha separately. Nevertheless, the more increase®f
ICT by all organisations and individuals within iyaneans that a more integrated way of understenidi
necessary in order to avoid the productivity paradfgith the raise of computers, then the Intertiet,need

of integrated models was evident in order to maeegiment departments work together in providing
services. Now, with the raise of ubiquitous compgtiechnologies (UCT), it is a paramount the use of
integrated models as not only departments butdifferent organisations within the city will be iolved in

the delivery of services and products either in gany towns -cities created as a new product anithéss
model offering ubiquitous computing services- buirenchallengingly in old or contemporaneous cities.
This paper explores the different concepts, inclgdCT, cities and their organisations that areargmt for

the creation of the u-City Index which can helghe strategic management of a city using ICT and UC
This conceptual study covers a range of previdesaliure and analyses its strengths and limitatiamsn
applying these concepts to Digital Cities and ueSitIn this paper, u-Cities (Park, 2007; Jungl,eR@07;
Misuraca, 2009; Anttiroiko, 2009) are considerechatural extension and evolution of Digital Cities.
Therefore, u-Cities are analysed from a Digitaly@ierspective when embedded within the fabric dfa
current cities. Considering institutional and ornigational views this approach to studying Digitéi&€3 can
also apply to company towns as the complexity anping and implementation of ubiquitous initiatives
less than in current cities. The contribution dsthaper is based on bringing another perspectivine
development of u-Cities where urban planners caesé®e future challenges if the next step of u-€itse
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focused on an integration into the context andastfucture of current cities and not only remainigg
company towns.

First, it looks into ICT evolution and its effeats Society, people and organisation. In this ghrs, paper
explores the impact of technology and ICT on ddferhuman generations and their response over time.
Also it looks at the effect of ICT on organisaticargd the concept of productivity paradigm. Thisrapph is
necessary for understanding the way “digital immigs” have been developing products and serviaes fo
“digital natives”. The second part focuses on theluion of the city concept, the different appres used

in studying it and for performing strategic managemn including planning, implementation and
measurement in a city or a city-region and not dabal government. This section lays out the eldsen
necessary for strategic management as well anditieeent types of organisations within a city. Ttmérd

part researches on the evolution of organisatiessies within a city and its relation with strategi
management including recent trends. It also seeenstanding on integrated assessment models alsd to
that can help in understanding and managing the The last part of this section brings conceptsnfr
section one (point 3), two (point 4) and three i{pd&) for proposing and defining the requiremerds f
strategic management of the u-Cities of the futume the characteristics that the u-City Index sthdalve. It
also discusses the shortcoming of this approach exmlains futures important areas of research at
organisational level.

3 ICT EVOLUTION

3.1 Driversbehind technology innovation: ICT

Society evolution has been heavily influenced loht®logy innovation since the Industrial Revolutiés
Perez (2001, 2002a, 2002b) explains, six wavesdffriology have surged and they have changed the way
people live by creating new products and providimegv services. Technology research uses the previous
waves gradually and incrementally in order to rimature and decline. And in this cycle that lastaiad 50
years, individuals, organisations, institutions dndinesses adapt their processes to the new teginéor
example, the current wave of technology revoluti@i, has modified the way people and organisations
interact, either offline, online, or in an asynalwas or synchronous ways connecting more people and
increasing the transactions between them.

Each wave of technology has achieved a golden &geide prosperity. However, it is necessary the
provision of resources and technical support tocthamunity, businesses, government and institutions
order to tackle directly the issue of improving theal level of living.

3.2 Impact of ICT on Society

Users have embraced ICT with enthusiasm and frangkeefew thousands in 1995, they have increased to
around 1800 millions people, around 25% of the Wabpulation, in 2010 (Miniwatts Marketing Group,
2009). The Internet has been increasingly embedue¢ke operation of businesses, universities, rekea
centres, NGO’s and government, therefore, users hagn able to participate in different activitiest have
changed their level of interactivity rapidly ovemme, for example, one-dimensional publishing of
information or reception of sales requests by enmail997 to e-commerce or tri-dimensional augmented
reality in 2010 or even the future everyware (Gfiedsh 2006). Another example, online communitieaye
used different types of software technology thatehavolved from mail-lists and discussion forune, t
dynamic portals, weblogs, chats, instant messagiitgo conferencing, mobile texting, tweeter micro-
blogging, Virtual Worlds and Google’s waves. Alsizess devices have also evolved from the firsttdpsk
computer in the 80's to super fast, portable anttimedia enhanced devices including laptops, haludhe
pods, mobile telephones, tablets and computerdalaiin Internet kiosks, cyber cafes, public lriea or
within any private or public organisation. Therefoit is not difficult to envisage the effect of Tn our
Society either in economic, social, cultural, podt, or environmental terms. Academics have stlidie
beginning of the Internet using a technologicakdeinism approach, however, an opposite perspelitize
the social strategic choice model, has been useexfdaining the reasons behind the use and diffusf
these ICT innovations as well.

3.2.1 Generations

Society moulds technology according to its needpeaple decide. Nevertheless, the reasons behase th

decisions are based on people’s personality wisicteveloped because human generations share airplace
history and have events, images, and experiencesriimon. Members of a generation are profoundly
affected by the personality of their peers or geti@n as Zemke et al (1999) argue. Technological
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innovations like ICT, available as a generationures, influence their behaviour, attitudes, anceetgtions
because people internalise them for shaping infaomaaccess and use, and ways of communicating
(Oblinger and Oblinger, 2005). Thus, the understapaf future usage of technology and also decision
making, needs to address the differences in huneraviour and nature derived from an evolving
technology that is upgraded by each generationur€igy shows the influence of technology in diffeneast,
present and future human generations.

3.2.2 Productivity paradox

Organisations have allocated big budgets for I@Wydver, these investments have not obtained thefiten
expected. Luftman in Vehovar and Lesjak (2007)hegsrted that one-third of ICT investments are aast
with no real return. In addition, there are manwllenges when measuring ICT productivity within an
organisation because the novelty of this type ohielogy. Sigala (2003) studies the ICT produdtivit
paradox by assessing the ICT productivity impaat tivercomes shortcomings such as measuremens,error
redistributions of impacts, or ICT mismanagemeiie uthor found that the introduction of ICT intwopy

run firms does not increase productivity whereasttie ICT introduction into well-run firms pays-offhe
reason of this success or failure is linked todRploitation of ICT network/integration, informatial and
transformational capabilities and aligned with besk strategy and operations. Therefore there thex o
factors including not only technical but also orgational and integration capabilities that neeuldé
considered when planning and implementing an IGfiative in any organisation, and therefore in thbi
and u-Cities.

U Generation,

Matures Baby Boomers Generation X Net Generation Grid Generation
Aml NanoBoomers
Birth Dates 1900-1946 1946-1964 1965-1982 1982-1991 1991-2015 2015-7?
Description Greatest generation Me generation Latchkey generation Millenials Amble;::elrr;tﬁegl;gence Quantum generation
Highly educated,
Mozart effect,
Optimistic about their
future,
Lo Hopeful, Confident,
Attributes Command and control Optlmlstu;, Indepen_dent Dete'r)mined‘ Conformed but not ?
Workaholic Skeptical L .
Digital immigrant conformist,
Peter Pan effect,
Tech-dependents,
Digital natives,
Media-content creators
Social media, Home,
Techno-leisure,
Ultra-connected cities,
Respet;:taf;r”;uthonty. Responsibility, Freedom, Public activism, soi?:;rr?;gj:;;?ﬂy
Likes Commur:uity Work ethic, Multitasking, Latest technology, Brands ! ?
. Can-do attitude Work-life balance Parents . s
involvement Living and socializing
online,
Seamlessness,
Trust
- . . Anything slow, Lies, obscurity,
Dislikes Waste, Technology | Laziness, Turning 50 Red-tape, Hype Negativity falsehood ?
Multifunctional devices, E-appliances,
Nylon, ] MP3’s, O_n demalnd. ) Grid, )
Acrylics ) Mobile telephone, Video calling, Virtual Reality,
Cars ! Mainframe computers, | Personal computers, PDA’s, VolP, Aura,
Technology . ! Touch-tone telephone, CD’s, WWW, Interoperability, Teleimmersion,
Mechanical calculators, i . f . y
. 33-45 rpm records E-mail Multimeclia, Nano medicine, Augmented reality,
Dial telephones, I e .
78 tpm records Communl_catlon- Ubiquitous networking, |  Photon computer,
centric, Internet 2D (share), Internet 55 (feel)
Internet 1D (push) Internet 3D (live)

Figure 1. Technology and generations. Based onsctdp(1999), Hanson and Hanson (2003), Hempel5R@blinger and
Oblinger (2005), Cahil et al (2001)
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4 CITY EVOLUTION

Different ways of understanding the city, and udimg knowledge for further development of it, hdeen
used since the first village was built in anciemtets.

4.1 The study of the city

Especially over the 19th century, the developmehttosvns and cities, with the implementation of
technology after the Industrial Revolution (HalQ9R), has been influenced by the appearance of more
specific theories including general systems (Lo@82; Erkut, 1997; Taylor, 1998; Ritzer, 2000; Jenjp
2002; Coelho, and Ruth, 2006), urban systems (Mérsimd Smith, 1978; Walton, 1979; Newton, 1984;
Mitchell-Weaver, 1991; Boix and Trullen, 2007;)ganic theories (Auster, 1990; Revetz, 2000; Rotmans
and Van Asselt, 2000) or new approaches (Van Wingee3; 2005) in the first decade of the 21st asmtu
and some of them have been influenced by the sadtia development agenda. The appearance of urban
intelligent management (Stubbs et al, 2000) antbnad systemic competitiveness (Malecki, 2007) e/ n
advanced ways of city management have becomeadl#ze same time, a great challenge for the city.

The study of the city has been influenced and dateith mainly by geographers or economists who look t
bring in their quantitative scientific approach simes using single cases. However, empiricismentss
many flaws because the difficulty in collecting a@te and direct data (Boix et al, 2007; van Windad
Woets, 2005), inappropriate design, or without dwihg accurate and proven methodologies. Also,
researchers analyse causes and effects isolatadofitter dynamic city issues. Therefore, despitehase
works being theoretically and empirically interegti this body of work taken together cannot be used
generalise as these studies lack of coherence (8WI2008).

41.1 ICT and the city

The different policies and strategies that citraplement through local authorities and private niggtions
are important to increase the use of ICT’s. Sire@0ls, research on the different ICT’s effects dies has
been carried out. Internet has evolved from beitgjtar-based system of communication for academit
military services to a multimedia platform thatoalls organisations, citizens and government to make
multiple transactions independent of time and sp&tedies show that implementation of citywide ICT
projects has been done independently and withagidering interactions with other citywide ICT sysis.

As a result there is a lack of coordination anddfee increased cost or failure of initiatives.cBese an
integrative approach on the development of ICT fmres in cities doesn't exist and academic research
this topic is almost non-existent, then this become area of great potential for research.

Different approaches have been used for studyiegutban and ICT phenomena including sociology
(Castells, 2001), urban studies (Mitchell, 1998¢hnical (Ishida, 2000), organisational and measent. In
the case of Digital Cities conceptualization, tbeuls has been on the action based approach (whastiies
should be supported to promote and foster urbarpetitiveness?), visionary approach (how the digittyl
future should be achieved?), taxonomic approachafwiganisations or elements should the digitslititve

or embrace?), infrastructure approach (what ICT gmment should a digital city include?), virtual
representation approach (what type of non-physegaesentation should the digital city have?), rimfation
landscape approach (what type content or informadtwould the digital city produce?), and measure¢men
approach (how the digital city should be monitonegasured, benchmarked and assessed? and how much
information of the digital city needs analysis asallection?). Most of these approaches also apply-t
Cities (Foth, 2009) as they extend the concepttaliglities. However, it is important to point ouet
differences. For example, u-Cities have been deeelon the first decade of the XXlst century as pany
towns, entirely new. Digital Cities in the othemkshave been embedded in most of the cases ialbhie bf

an old or current city. This is one of the challesighat urban planners need to foresee if thestegtof u-
Cities is their integration into the context anétastructure of current cities. It is very diffetetrreating a
new city as a product and with a fit-to-purposeifiess model than updating or raising an old cityhiese
new standards, especially because this changevew/@ lot of complex institutional and organisadion
issues that even Digital Cities are still facing.

In the past, cities have been shaped by water elmoads, or other important infrastructure (@ratand
Marvin, 1996). Nowadays, ICT drives the transforomatof the city partially or fully by bringing inew
strategic dimensions around the technology bendfitsexample, cities aspire to become a Electr@iiy,
Digital City, Knowledge City, Innovative City, Inteyent City (Neves, 2009) or u-City (Greenfield)db).
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4.2 Approachesto strategic management of the city

As this papers mentioned above, uncertainty andtaohinnovation are characteristics of the ICT eva¥/
technology. Planning, implementation and measurérn&nCT initiatives (Asgarkhani, 2006), either of
products or services, and for becoming more conmpetin a global market, has a long trajectory in
individual companies. Therefore, the strategic rganzent of the city needs to consider tools, tealesq
and methodologies that can be adapted from thetprigector to public, non-for-profit and government
organisations but with the challenge that they nteeithtegrate, and be multidimensional, multifuoogl
and multi organisation in order to avoid the prddiiy paradox and failure of ICT initiatives fromigital
Cities or u-Cities. In order to understand the ingnace of strategic management of ICT in a cityisit
necessary understand the effects of failure (Mear&009), competitiveness (Heracleous, 2003) had t
intertwined factors such as coherent integratiohCdf, people, and processes (Gupta, 2006; Uniyeddit
East London, 2006)

4.2.1 Planning the long term future of the city

Planning in cities has been through different peaseluding simple sequential planning, rationanpiing,
disjointed incrementalism, master plans, local tmment plans, collaborative planning, and recently
planning support systems (Vytautas, 2004), onlialelip participation (Yigitcanlar et al, 2003) orcently
throughout participatory urbanism (Greenfield ame@ard, 2007; Myungjun and Soon-Tak, 2010). In most
of the cases, this activity is lead by local goweent; however, these plans have been focused ishtbre or
middle term mostly. Since 1990's cities have sthising new styles for strategic management (Taylor
1997), for example, foresight techniques for creptitheir future throughout long term planning
(Bredernoord, 1997) and in order to achieve a cadithe positioning in the global network of citidsy
performing a more integrated urban planning. Sgfateonversation is one of the most valuable outtom
when developing city scenarios as it involves theigipation of diverse actors, and also the anslg$é
multi dimensions, multi functions and multi orgaatisns (Song et al, 2006); however, despite thaevaf
this technique, very little has been researchetherimportant factors for transforming foresightoirshort
and middle term plans, operational strategiespastand using a broad number of measurementses.cit
Heracleous (1998) explains that a dialectical vadvgtrategic thinking and strategic planning, adawy to
two main positions on the proper meaning and iatationship between the ideas of Henry Mintzberd an
Michael Porter, should be considered in strateginagement. He says that Mintzberg believes thatiegfic
thinking and planning involve distinct thought pesses, the former being creative and the lattdytios,;
whereas he mentioned that Porter believes thakegicathinking is achieved by utilising analytidalols.
Prevalence of the analytical is detected in curstrategic management of ICT initiatives implemeniby
government. Heracleous points out that Porter daéention to the need to understand both the cross-
sectional problem (the causes of superior perfoomat a given point of time), and the longitudipadblem
(the dynamic process by which strategies are atratg Porter's contributions have tended to fooughe
cross-sectional (implementation) rather than timgitodinal problem (long term planning), and in tteer
hand, Mitzberg’'s contributions have tended to foousthe longitudinal rather than the cross-sectiona
problem.

Considering thoughts from Mitzberg and Porter, efulsstrategy tool, for analysing the present aorédee
the future could have the look as shown in figure 2

4.2.2 Implementing short and middle term plans of the cit

After defining city plans, the next important stisptheir implementation that is achieved throughiet
creation of initiatives or projects and supporteithvorganisational capability in the form of govante,
resources and actors (Waring and Wainwright, 2083nsupap and Walker, 2005; Anumba et al, 2006;
Gajendran and Brewer, 2007; Vehovar and Lesjak/R0berefore, skills (Hwang, 2003), training and
attitudes are important factors, and in the cad€®f age plays also an important role on the petidity of
these projects as older employees need to benetrgiSpacey et al, 2003; De Koning and Gelderblom,
2006). Knowledge and experience on ICT are vitaufwderstanding the organisation ICT readinessngav
awareness of the technology and its maturity, dmel potential benefits of integration with other
technologies, understanding of the business presegssanaging the competitive advantage due IChen t
business environment and defining budget. ICT imigletation is about people related issues of etffecti
change management, knowledge transfer and leagdogh@a champion and adoption team to sell benefits
and support users (Peansupap and Walker, 2006).
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Cross-sectional problem Cross-sectional problem

Longitudinal problem
Longitudinal problem

Cross-sectional proble Cross-sectional problem Cross-sectional problem

Longitudinal problem
Longitudinal problem
Longitudinal problem

.2Cross-sectional problem

Analytical frameworks
The value chain

Competitive advantage

Longitudinal problem
Scenarios

Figure 2. Tool for reducing uncertainty in strategnd policy

There are different organisational models (Wind#05; Klaasen et al, 2007; Weerakkody et al, 2007)
implementing ICT plans in cities including intetycior regional networks models similar to the eyCit
Network in Scotland, intra-city network models & tDigital Birmingham partnership in England or
Barcelona Informacio in Catalunya, single-orgamigainodels as used by Maroussi City Council (Ergeza
et al, 2007) in Greece or other different e-governtrinitiatives (Deakins and Dillon, 2002; Gent,030
Melitski, 2003; Davison et al, 2005; Ebrahim anahir 2005; Yoon and Chae, 2005; Beynon-Davies, 2007
Holzer and Kim, 2007) which are frequently develbpg local authorities but under request and budfet
central government demands office (Weerakkody et2@07). In the case of ICT initiatives, standard
methodologies like PRINCE are widely used by loeaithorities in the UK. The success of an
implementation depends not only on avoiding teabgickl lag, but more importantly reducing
organisational lag in every organisation involvedhe development of the Digital City or u-City.

every organisation involved in the developmentef Digital City or u-City.

4.2.3 Measurement of the city

Vehovar and Lesjak (2007) argue that objective mressof ICT investments (cost-benefit analysigjrret
on investment, and balanced score cards) arenstilvery well developed and there are inconsise=nti
their methodological issues, and also they arectgfteby the increased quality of new products/sesyi
time lags, organisational changes, skills and dibutaneasures, innovation-related activities, age size
of the organisation, sector and international pmsitin addition, only one-fifth of companies, fexample,
apply some of these formal approaches to evalbeie ICT investments. The author analysed 500 I®f c
initiatives between 2001 and 2004, and found tmaérinational, national, local institutions and city
organisations, have suggested hundred of indicdtorsneasuring ICT including usage, infrastructure,
economic impact, environmental benefits, regenamagpower, improvement in quality of life, crime
reduction, cost and time reduction of public seggidnnovation, social and cultural matters amoogstrs.
However, very few of these organisations have sdee in providing comparable data over time andsacr
different cities, regions or countries and considethe entire range of devices and software ofI@iE
industry. Also, it is important to point out thatany of the results in rankings, benchmarking esei or
awards, suffer inconsistencies, lack of claritymiethodologies and exist subjectivity in definitiohICT
concepts. In many occasions the influences on memsumt systems are result of political hidden agend

4.3 Organisations of the city

In order to study the city with integrated tootssinecessary identifying the clusters of orgareseexisting
within the city and normally used by the city démismakers. Mino (2001) classifies digital citie®jects
according to vertical sectors including urban tpamg environment, education, healthcare, admertisin,
tourism and inter-sector integration of serviceshis study, Mino states challenges and roles It
authorities might take when dealing with ICT. Feample, managing technical complexity of integnatio
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managing organisational complexity (re-engineeririgpublic administration and processes required to
introduce ICT), defining the appropriate policy anebulations to guarantee affordable and equitable
services, and promoting organisational change tgtit controls on public expenditure and demonsigat
ICT benefits to all relevant actors. He also defiti@ee main areas of application of digital citieamely,
economic development or regeneration, social cohemid quality of life, and administration of thtyand
management of IS infrastructure. Wong et al (200@hsiders different concepts of e-governance, e-
democracy and e-community, and matters of e-govenhmrganisations as well. Urban competitiveness is
also linked to ICT and influenced by the strategianagement of ICT infrastructure (Drewe, 2006; Van
Winden and Woets, 2003; Van Winden, 2003; Yoon @hde, 2005). E-Government is also considered as
an important dimension within a city (Deakins antldd, 2002; Melitski, 2003; Holzer and Kim, 2007).

5 ORGANISATIONAL EVOLUTIONWITHINTHE CITY

5.1 From single to multiple organisations relations

Organisations within the city have a long histofydoing projects independently, however, with thee rof
the Information Society they have to relate to pthrganisations or institutions in order to inna/and use
ICT more productively. Therefore, ICT becomes avelriof innovation within urban institutions and
organisations in order to solve challenging proldddohnson, 2008), and adopt a new category ofypoli
and new style of policy development that engageeigional foresight exercises for identifying assets
undertaking collaborative processes of planningylémentation of change, and encouraging mindsets an
different ways of developing ICT innovation in esiand regions (Athey et al, 2008) to foster groiwlolfe
and Bramwell, 2008).

According to Swanson (1994), Information Systemsouation means that the new ICT technology is
effectively meshed with organisation design, precesrategy, and external relationships throughbet
enterprise. The importance of Information Systemsovation is based on the increasing internal and
external processes of computerisation within bsies, or city organisations. Mulgan and Albury
(2003;2005) analyses the importance of innovatiothe public sector by summarising five main typés
innovation related to provision and delivery of filservices and also barriers. External factoet thcal
government managers need to pay attention areetligpalitical environment (national government), faib
dissatisfaction with the quality of service, avhilay of IT and professional help. These are kagtbrs that
influence the early adoption of Information Systeifise internal factors involve defining local chaons
and increasing technological awareness in ordeet®fit from resource mobilisation and both arevant

in the full adoption of the innovation (Watad, 199%8ustonen-Ollila and Lyytinen, 2004). Diverse theo
and models can be used for analysing ICT innovationcluding the Technology Acceptance model,
Marcus'’s Theoretical model of adoption, Diffusidnimnovation theory and other factors (Bates e2@Q7).
Fountain (2001) introduces her theory of technolegactment and argues that organisations (norm and
control institutionalised by social networks andnroitments) are not using the full capability of ithe
information systems neither leverage their strat@gitential because organisational actors are wateaof
the potential of their technological systems otythase priority to personal interests instead ofechively
seeking to exploit the technological capabilityyfuFor this reason, the Internet and decisionsungigg its
use in organisations by non-technical decision-mgkés a clear example of decision-making under
uncertainty due the uncertainty of technology etiotu but also because the cognitive, cultural, &oci
rational and political logics. Schellong (2007) ended Fountain’s framework by including citizens,
businesses and communication, and relations betweemifferent actors and objectives. Norris (2003)
argues that in order to study IT and governmei, riecessary look at innovation in organisations socio-
technical systems theory before considering Fonistaéchnology enactment theory. He emphasize®soci
technical systems theory because the adoptionansemanagement of ICT by governmental organisstion
and the effects of ICT on these organisations eagxamined and understood from a systems perseectiv

5.1.1 Integrated assessment

Rotmans and Van Asselt (2001a) state that Integirassessments (IA) are useful for analysis of veald
complex problems operating at different levelsimet and space, and with high uncertain stakes. &otm
and van Asselt (2000) study ways of managing ewglhgities and propose an integrated approach for
sustainable city planning. They use an interdigtipy angle versus the traditional economic apgrdac
city planning. Their dynamic model information ®ystis focused on strategy operation and for theyg tise

an integrated city planning tool and a participgatorocess. The tool helps in measuring currentfahde

city development while considering the complex dwits of cities. Therefore they integrate physical
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infrastructure (spatial planning, housing, trangpaban water systems, waste and food, ICT), soaitural
infrastructure, city economy and its environmenbr&bver, the tool makes explicit all flows in andt o
within an imaginary city in relation to the exigistocks (interrelated reservoirs).

During the first decade of the XXIth century diveistegrated self-assessment tools, guidelinesvat®ls
for ICT strategic management have been developedabigd city and non-city related organisationsisTh
group of management devices include the e-City Xndiniversity of St Andrews), KnowCis (National
Technological University of Athens), Digital LocAlgenda (UNITAR), Council of the Future (SOCITM),
Manual para el desarrollo de las Ciudades Digitatesberoamérica (AHCIET), Community Accelerator
(Intelligent Community Forum), The e-Government Hiamok for Developing Countries (InfoDev World
Bank) ; however, despite the good intentions imdirig direction to cities, these tools have a Ibt o
deficiencies as most of them focus on short andiiaiterm implementation; therefore, they lack oatsgic
view of cities for the long term. Other of theseltolack of operational standardisation and aresereed
with a heavy technical language or without enougbatiness to embrace all types of cities, allow city
comparisons or more frequently focused on e-govemrtYang and Rho, 2007) only. Also they are time
consuming as they seek a great level of quantitatetail, are very costly, don’'t enhance strategic
conversation in many cases, or lack of follow ugicés in others and don’t provide a straight foravar
guidance that non-technical decision makers canaelor use easily for integration in the procetsity
development, for example, of civil servants, managad directors of any city organisation; therefdr
used individually, these tools are missing thetstia and operational aspects necessary for lorg te
investments in a city. However, also complemenéarigéxist between some of these tools as the deti@s

of one are complemented by the features of the aiine vice versa.

5.1.2 The u-City Index

After analysing ICT, city and organisational issuttés paper brings these concepts and proposiss @f |
requirements that the u-City Index should haverdeoto be relevant for managers of the future wibdgs
cities from a strategic planning, implementationd ameasurement, or integrated planplementation
perspective. With these requirements differentrgjretrategic management devices can be developed fo
helping in improving the success of Digital Citaasd u-Cities.

ICT view

It considers ICT and UCT uncertainty and mastery of iation.
It focuses on company towns and current cities.

It helps in avoiding the productivity paradox.

iew Organisational view
e Itis multi dimensional — applied across different arealding e It guides innovation in
waste, transport, carbon emissions, economic development, city organisations.
culture, health amongst others. e ltis a proxy or
e Itis multi functional — applied to the value chain of city complementary to othe
organisations. existing strategic
» Itis multi organisational — applied across different orggions management devices
including local council, universities, schools, hospitptdice, used for innovation.
businesses, and others. * It can be used for
« ltis contextualised - supporting the integration anchatignt with research and
local or regional strategy and operations. comparisons over time
* ltintegrates long term planning and implementation. and between cities, ang
« It envisages different futures. city organisations.
e It doesn’t add more work to city managers.
+ It facilitates strategic conversation amongst city organisatiods * It considers the context,
actors. organisational and
institutional challenges
« It has a simple measurement and benchmarking system suppprted ~ ©f €ity organisations.
by evidences.

Figure 3. Requirements for an integrated planpleatemt of future ubiquitous cities

Limitations of a city integrative approach couldreofrom a restrictive policy and laws on privacyaétells
and Cardoso, 2005) that affect the integration igfnwide projects. As this perspective differs frahe
current approaches to city planning, therefore méed to be improved constantly throughout empidca
focused research in order to cover all the asgeetsaffect a city, its organisations and citizesnodel
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that reflects the requirements is needed for etialydhis new approach to city planning. This moadl
also have to be validated by city managers andeswag.

Further research is needed considerably in the afeBigital Cities and u-Cities. After defining the
framework or model of the u-City Index, a reseasolthe impact of age and ICT knowledge and expeeien
will open the enquiry to this new approach to ustierding and managing cities. Also research hésctes
on the usage of integrated assessment tools fantifigiag organisational or institutional factors,
independently of the type of tool used, as Four(2@®1) suggested and that affect decision making.

6 CONCLUSION

This paper identified contributions from ICT, cdand organisational studies for defining the requests of
the u-City Index, a model or framework for helpimgnagers and civil servants in the strategic manage

of Digital Cities and the future u-Cities that dam developed in company towns but also currergitBy
understanding issues of past, present and futtyepleinning and also the nature of ICT, and ite@ on
innovation of organisations, this paper providesiremight on the complexity of managing cities, Dadi
Cities and u-Cities. At the same time, it idensfithe important factors for reducing uncertainty an
improving success of ICT initiatives consideringe tleity as a unit that is multi functional, multi
organisational, and multi dimensional. This conaaptstudy deep the understanding of application of
integrated assessment tools by cities, an are&dsatot been researched profoundly by the academy.
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