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1 ABSTRACT
Evolution of Information and Communication Technologies (ICT) has affected cities, government, and all
type of organizations. Their adaptation is necessary for becoming competitive in a networked world.
However, the pace of ICT evolution is faster than the speed of adaptation to these changes, and this
difference (organizational lag) causes problems to civil servants and managers at all levels, customers and
citizens (digital divide). The complexity and dynamism of city dimensions adds uncertainty and difficulty in
understanding how to deal with diverse urban problems. This is a dilemma that city managers have faced
since the 1990’s with the rise of the Internet and that will become more complex with the rise of ubiquitous
computing: u-Cities. Therefore this paper analyses issues surrounding the development of digital cities and
the future u-City concept and proposes the requirements of an integrative framework, the u-City Index, for
long term planning, implementation and monitoring. Grounded theory is used as main approach for
gathering, analyzing and categorizing academic articles and reports to identify the requirements and form a
propositional framework based on literature and previous empirical research. Moreover, international
research background (500 ICT initiatives and projects), helped with additional insights on understanding and
structuring digital cities and u-cities, their organizations and ICT initiatives. The study moves away from
Jane Fountain (2001) technology enactment framework and extends it to a multi-organisation, multifunctional and multidimensional perspective. Additionally, the requirements will help in defining a model or
framework that can be used as a tool for benchmarking by city managers and policy makers.
2

INTRODUCTION

2.1 Strategic importance of the u-City Index
Complex issues are involved in every city. This entity is dynamic and involves economic, cultural, social,
political, environmental and technological areas. Moreover, in the last decades of the XXth century, with the
appearance of the always evolving Information and Communication Technologies (ICT), uncertainty
becomes another challenge that Society has to face and embrace. Civil servants, managers, customers, and
citizens have been learning the best ways of using ICT in order to bring diverse types of benefits to Society,
for example, the most common, increasing productivity, economic development and as a result wealth.
However, success of ICT initiatives has been a challenge, and most of the time they don’t achieve their
promises resulting in a phenomena named productivity paradox. Organisations spend more time, effort and
resources than the clear benefits expected they suppose to obtain. ICT doesn’t help much either because
initiatives that are innovative, useful or productive one year, the next year become obsolete or not trendy.
Therefore is difficult understanding the city complexity when ICT has become too uncertain because its
constant evolution as a result of unstoppable innovation. Without the variable of ICT, a city can be studied
and managed strategically according to individual areas separately. Nevertheless, the more increasing use of
ICT by all organisations and individuals within a city means that a more integrated way of understanding is
necessary in order to avoid the productivity paradox. With the raise of computers, then the Internet, the need
of integrated models was evident in order to make government departments work together in providing
services. Now, with the raise of ubiquitous computing technologies (UCT), it is a paramount the use of
integrated models as not only departments but also different organisations within the city will be involved in
the delivery of services and products either in company towns -cities created as a new product and business
model offering ubiquitous computing services- but more challengingly in old or contemporaneous cities.
This paper explores the different concepts, including ICT, cities and their organisations that are important for
the creation of the u-City Index which can help in the strategic management of a city using ICT and UCT.
This conceptual study covers a range of previous literature and analyses its strengths and limitations when
applying these concepts to Digital Cities and u-Cities. In this paper, u-Cities (Park, 2007; Jung et al, 2007;
Misuraca, 2009; Anttiroiko, 2009) are considered a natural extension and evolution of Digital Cities.
Therefore, u-Cities are analysed from a Digital City perspective when embedded within the fabric of old or
current cities. Considering institutional and organisational views this approach to studying Digital Cities can
also apply to company towns as the complexity in planning and implementation of ubiquitous initiatives is
less than in current cities. The contribution of this paper is based on bringing another perspective to the
development of u-Cities where urban planners can foresee future challenges if the next step of u-Cities is
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focused on an integration into the context and infrastructure of current cities and not only remaining as
company towns.
First, it looks into ICT evolution and its effects on Society, people and organisation. In this part, this paper
explores the impact of technology and ICT on different human generations and their response over time.
Also it looks at the effect of ICT on organisations and the concept of productivity paradigm. This approach is
necessary for understanding the way “digital immigrants” have been developing products and services for
“digital natives”. The second part focuses on the evolution of the city concept, the different approaches used
in studying it and for performing strategic management, including planning, implementation and
measurement in a city or a city-region and not only local government. This section lays out the elements
necessary for strategic management as well and the different types of organisations within a city. The third
part researches on the evolution of organisational issues within a city and its relation with strategic
management including recent trends. It also seeks understanding on integrated assessment models and tools
that can help in understanding and managing the city. The last part of this section brings concepts from
section one (point 3), two (point 4) and three (point 5) for proposing and defining the requirements for
strategic management of the u-Cities of the future and the characteristics that the u-City Index should have. It
also discusses the shortcoming of this approach and explains futures important areas of research at
organisational level.
3

ICT EVOLUTION

3.1 Drivers behind technology innovation: ICT
Society evolution has been heavily influenced by technology innovation since the Industrial Revolution. As
Perez (2001, 2002a, 2002b) explains, six waves of technology have surged and they have changed the way
people live by creating new products and providing new services. Technology research uses the previous
waves gradually and incrementally in order to rise, mature and decline. And in this cycle that lasts around 50
years, individuals, organisations, institutions and businesses adapt their processes to the new technology. For
example, the current wave of technology revolution, ICT, has modified the way people and organisations
interact, either offline, online, or in an asynchronous or synchronous ways connecting more people and
increasing the transactions between them.
Each wave of technology has achieved a golden age of wide prosperity. However, it is necessary the
provision of resources and technical support to the community, businesses, government and institutions, in
order to tackle directly the issue of improving the local level of living.
3.2 Impact of ICT on Society
Users have embraced ICT with enthusiasm and from being a few thousands in 1995, they have increased to
around 1800 millions people, around 25% of the World population, in 2010 (Miniwatts Marketing Group,
2009). The Internet has been increasingly embedded in the operation of businesses, universities, research
centres, NGO’s and government, therefore, users have been able to participate in different activities that have
changed their level of interactivity rapidly over time, for example, one-dimensional publishing of
information or reception of sales requests by email in 1997 to e-commerce or tri-dimensional augmented
reality in 2010 or even the future everyware (Greenfield, 2006). Another example, online communities, have
used different types of software technology that have evolved from mail-lists and discussion forums, to
dynamic portals, weblogs, chats, instant messaging, video conferencing, mobile texting, tweeter microblogging, Virtual Worlds and Google’s waves. Also access devices have also evolved from the first desktop
computer in the 80’s to super fast, portable and multimedia enhanced devices including laptops, handhelds, ipods, mobile telephones, tablets and computers available in Internet kiosks, cyber cafes, public libraries or
within any private or public organisation. Therefore, it is not difficult to envisage the effect of ICT on our
Society either in economic, social, cultural, political, or environmental terms. Academics have studied the
beginning of the Internet using a technological determinism approach, however, an opposite perspective like
the social strategic choice model, has been used for explaining the reasons behind the use and diffusion of
these ICT innovations as well.
3.2.1

Generations

Society moulds technology according to its needs as people decide. Nevertheless, the reasons behind these
decisions are based on people’s personality which is developed because human generations share a place in
history and have events, images, and experiences in common. Members of a generation are profoundly
affected by the personality of their peers or generation as Zemke et al (1999) argue. Technological
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innovations like ICT, available as a generation matures, influence their behaviour, attitudes, and expectations
because people internalise them for shaping information access and use, and ways of communicating
(Oblinger and Oblinger, 2005). Thus, the understanding of future usage of technology and also decision
making, needs to address the differences in human behaviour and nature derived from an evolving
technology that is upgraded by each generation. Figure 1 shows the influence of technology in different past,
present and future human generations.
3.2.2 Productivity paradox
Organisations have allocated big budgets for ICT, however, these investments have not obtained the benefits
expected. Luftman in Vehovar and Lesjak (2007) has reported that one-third of ICT investments are wasted
with no real return. In addition, there are many challenges when measuring ICT productivity within an
organisation because the novelty of this type of technology. Sigala (2003) studies the ICT productivity
paradox by assessing the ICT productivity impact that overcomes shortcomings such as measurement errors,
redistributions of impacts, or ICT mismanagement. The author found that the introduction of ICT into poorly
run firms does not increase productivity whereas the the ICT introduction into well-run firms pays-off. The
reason of this success or failure is linked to the exploitation of ICT network/integration, informational and
transformational capabilities and aligned with business strategy and operations. Therefore there are other
factors including not only technical but also organisational and integration capabilities that needs to be
considered when planning and implementing an ICT initiative in any organisation, and therefore in digital
and u-Cities.

Figure 1. Technology and generations. Based on : Tapscott (1999), Hanson and Hanson (2003), Hempel (2005), Oblinger and
Oblinger (2005), Cahil et al (2001)
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4 CITY EVOLUTION
Different ways of understanding the city, and using this knowledge for further development of it, have been
used since the first village was built in ancient times.
4.1 The study of the city
Especially over the 19th century, the development of towns and cities, with the implementation of
technology after the Industrial Revolution (Hall, 1992), has been influenced by the appearance of more
specific theories including general systems (Low, 1982; Erkut, 1997; Taylor, 1998; Ritzer, 2000; Juniper,
2002; Coelho, and Ruth, 2006), urban systems (Marshall and Smith, 1978; Walton, 1979; Newton, 1984;
Mitchell-Weaver, 1991; Boix and Trullen, 2007;), organic theories (Auster, 1990; Revetz, 2000; Rotmans
and Van Asselt, 2000) or new approaches (Van Winden, 2003; 2005) in the first decade of the 21st century,
and some of them have been influenced by the sustainable development agenda. The appearance of urban
intelligent management (Stubbs et al, 2000) and regional systemic competitiveness (Malecki, 2007) as new
advanced ways of city management have become also, at the same time, a great challenge for the city.
The study of the city has been influenced and dominated mainly by geographers or economists who look to
bring in their quantitative scientific approach sometimes using single cases. However, empiricism presents
many flaws because the difficulty in collecting accurate and direct data (Boix et al, 2007; van Winden and
Woets, 2005), inappropriate design, or without following accurate and proven methodologies. Also,
researchers analyse causes and effects isolated from other dynamic city issues. Therefore, despite all these
works being theoretically and empirically interesting, this body of work taken together cannot be used to
generalise as these studies lack of coherence (Wolman, 2008).
4.1.1

ICT and the city

The different policies and strategies that cities implement through local authorities and private organisations
are important to increase the use of ICT’s. Since 1990’s, research on the different ICT’s effects on cities has
been carried out. Internet has evolved from being a letter-based system of communication for academic and
military services to a multimedia platform that allows organisations, citizens and government to make
multiple transactions independent of time and space. Studies show that implementation of citywide ICT
projects has been done independently and without considering interactions with other citywide ICT systems.
As a result there is a lack of coordination and therefore increased cost or failure of initiatives. Because an
integrative approach on the development of ICT practices in cities doesn’t exist and academic research on
this topic is almost non-existent, then this becomes an area of great potential for research.
Different approaches have been used for studying the urban and ICT phenomena including sociology
(Castells, 2001), urban studies (Mitchell, 1999), technical (Ishida, 2000), organisational and measurement. In
the case of Digital Cities conceptualization, the focus has been on the action based approach (what industries
should be supported to promote and foster urban competitiveness?), visionary approach (how the digital city
future should be achieved?), taxonomic approach (what organisations or elements should the digital city have
or embrace?), infrastructure approach (what ICT component should a digital city include?), virtual
representation approach (what type of non-physical representation should the digital city have?), information
landscape approach (what type content or information should the digital city produce?), and measurement
approach (how the digital city should be monitored, measured, benchmarked and assessed? and how much
information of the digital city needs analysis and collection?). Most of these approaches also apply to uCities (Foth, 2009) as they extend the concept Digital Cities. However, it is important to point out the
differences. For example, u-Cities have been developed in the first decade of the XXIst century as company
towns, entirely new. Digital Cities in the other hand have been embedded in most of the cases in the fabric of
an old or current city. This is one of the challenges that urban planners need to foresee if the next step of uCities is their integration into the context and infrastructure of current cities. It is very different creating a
new city as a product and with a fit-to-purpose business model than updating or raising an old city to these
new standards, especially because this change involves a lot of complex institutional and organisational
issues that even Digital Cities are still facing.
In the past, cities have been shaped by water channels, roads, or other important infrastructure (Graham and
Marvin, 1996). Nowadays, ICT drives the transformation of the city partially or fully by bringing in new
strategic dimensions around the technology benefits, for example, cities aspire to become a Electronic City,
Digital City, Knowledge City, Innovative City, Intelligent City (Neves, 2009) or u-City (Greenfield, 2006).
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4.2 Approaches to strategic management of the city
As this papers mentioned above, uncertainty and constant innovation are characteristics of the ICT wave of
technology. Planning, implementation and measurement of ICT initiatives (Asgarkhani, 2006), either of
products or services, and for becoming more competitive in a global market, has a long trajectory in
individual companies. Therefore, the strategic management of the city needs to consider tools, techniques
and methodologies that can be adapted from the private sector to public, non-for-profit and government
organisations but with the challenge that they need to integrate, and be multidimensional, multifunctional
and multi organisation in order to avoid the productivity paradox and failure of ICT initiatives from Digital
Cities or u-Cities. In order to understand the importance of strategic management of ICT in a city, it is
necessary understand the effects of failure (Misuraca, 2009), competitiveness (Heracleous, 2003) and the
intertwined factors such as coherent integration of ICT, people, and processes (Gupta, 2006; University of
East London, 2006)
4.2.1 Planning the long term future of the city
Planning in cities has been through different phases including simple sequential planning, rational planning,
disjointed incrementalism, master plans, local development plans, collaborative planning, and recently
planning support systems (Vytautas, 2004), online public participation (Yigitcanlar et al, 2003) or recently
throughout participatory urbanism (Greenfield and Shepard, 2007; Myungjun and Soon-Tak, 2010). In most
of the cases, this activity is lead by local government; however, these plans have been focused in the short or
middle term mostly. Since 1990’s cities have started using new styles for strategic management (Taylor,
1997), for example, foresight techniques for creating their future throughout long term planning
(Bredernoord, 1997) and in order to achieve a competitive positioning in the global network of cities by
performing a more integrated urban planning. Strategic conversation is one of the most valuable outcomes
when developing city scenarios as it involves the participation of diverse actors, and also the analysis of
multi dimensions, multi functions and multi organisations (Song et al, 2006); however, despite the value of
this technique, very little has been researched on the important factors for transforming foresight into short
and middle term plans, operational strategies, actions and using a broad number of measurements in cities.
Heracleous (1998) explains that a dialectical view of strategic thinking and strategic planning, according to
two main positions on the proper meaning and interrelationship between the ideas of Henry Mintzberg and
Michael Porter, should be considered in strategic management. He says that Mintzberg believes that strategic
thinking and planning involve distinct thought processes, the former being creative and the latter analytical;
whereas he mentioned that Porter believes that strategic thinking is achieved by utilising analytical tools.
Prevalence of the analytical is detected in current strategic management of ICT initiatives implemented by
government. Heracleous points out that Porter drew attention to the need to understand both the crosssectional problem (the causes of superior performance at a given point of time), and the longitudinal problem
(the dynamic process by which strategies are arrived at). Porter’s contributions have tended to focus on the
cross-sectional (implementation) rather than the longitudinal problem (long term planning), and in the other
hand, Mitzberg’s contributions have tended to focus on the longitudinal rather than the cross-sectional
problem.
Considering thoughts from Mitzberg and Porter, a useful strategy tool, for analysing the present and foresee
the future could have the look as shown in figure 2.
4.2.2

Implementing short and middle term plans of the city

After defining city plans, the next important step is their implementation that is achieved throughout the
creation of initiatives or projects and supported with organisational capability in the form of governance,
resources and actors (Waring and Wainwright, 2002; Peansupap and Walker, 2005; Anumba et al, 2006;
Gajendran and Brewer, 2007; Vehovar and Lesjak, 2007); therefore, skills (Hwang, 2003), training and
attitudes are important factors, and in the case of ICT, age plays also an important role on the productivity of
these projects as older employees need to be retrained (Spacey et al, 2003; De Koning and Gelderblom,
2006). Knowledge and experience on ICT are vital for understanding the organisation ICT readiness, having
awareness of the technology and its maturity, and the potential benefits of integration with other
technologies, understanding of the business processes, managing the competitive advantage due ICT in the
business environment and defining budget. ICT implementation is about people related issues of effective
change management, knowledge transfer and leadership by a champion and adoption team to sell benefits
and support users (Peansupap and Walker, 2006).
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Figure 2. Tool for reducing uncertainty in strategy and policy

There are different organisational models (Winden, 2005; Klaasen et al, 2007; Weerakkody et al, 2007) for
implementing ICT plans in cities including inter-city or regional networks models similar to the e-City
Network in Scotland, intra-city network models as the Digital Birmingham partnership in England or
Barcelona Informacio in Catalunya, single-organisation models as used by Maroussi City Council (Ergazakis
et al, 2007) in Greece or other different e-government initiatives (Deakins and Dillon, 2002; Gent, 2003;
Melitski, 2003; Davison et al, 2005; Ebrahim and Irani, 2005; Yoon and Chae, 2005; Beynon-Davies, 2007;
Holzer and Kim, 2007) which are frequently developed by local authorities but under request and budget of a
central government demands office (Weerakkody et al, 2007). In the case of ICT initiatives, standard
methodologies like PRINCE are widely used by local authorities in the UK. The success of an
implementation depends not only on avoiding technological lag, but more importantly reducing
organisational lag in every organisation involved in the development of the Digital City or u-City.
every organisation involved in the development of the Digital City or u-City.
4.2.3 Measurement of the city
Vehovar and Lesjak (2007) argue that objective measures of ICT investments (cost-benefit analysis, returns
on investment, and balanced score cards) are still not very well developed and there are inconsistencies in
their methodological issues, and also they are affected by the increased quality of new products/services,
time lags, organisational changes, skills and education measures, innovation-related activities, age and size
of the organisation, sector and international position. In addition, only one-fifth of companies, for example,
apply some of these formal approaches to evaluate their ICT investments. The author analysed 500 ICT city
initiatives between 2001 and 2004, and found that international, national, local institutions and city
organisations, have suggested hundred of indicators for measuring ICT including usage, infrastructure,
economic impact, environmental benefits, regeneration power, improvement in quality of life, crime
reduction, cost and time reduction of public services, innovation, social and cultural matters amongst others.
However, very few of these organisations have succeeded in providing comparable data over time and across
different cities, regions or countries and considering the entire range of devices and software of the ICT
industry. Also, it is important to point out that many of the results in rankings, benchmarking exercises, or
awards, suffer inconsistencies, lack of clarity in methodologies and exist subjectivity in definition of ICT
concepts. In many occasions the influences on measurement systems are result of political hidden agendas.
4.3 Organisations of the city
In order to study the city with integrated tools, it is necessary identifying the clusters of organisation existing
within the city and normally used by the city decision makers. Mino (2001) classifies digital cities projects
according to vertical sectors including urban transport, environment, education, healthcare, administration,
tourism and inter-sector integration of services. In his study, Mino states challenges and roles that local
authorities might take when dealing with ICT. For example, managing technical complexity of integration,
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managing organisational complexity (re-engineering of public administration and processes required to
introduce ICT), defining the appropriate policy and regulations to guarantee affordable and equitable
services, and promoting organisational change with tight controls on public expenditure and demonstrating
ICT benefits to all relevant actors. He also defines three main areas of application of digital cities, namely,
economic development or regeneration, social cohesion and quality of life, and administration of the city and
management of IS infrastructure. Wong et al (2007) considers different concepts of e-governance, edemocracy and e-community, and matters of e-government organisations as well. Urban competitiveness is
also linked to ICT and influenced by the strategic management of ICT infrastructure (Drewe, 2006; Van
Winden and Woets, 2003; Van Winden, 2003; Yoon and Chae, 2005). E-Government is also considered as
an important dimension within a city (Deakins and Dillon, 2002; Melitski, 2003; Holzer and Kim, 2007).
5

ORGANISATIONAL EVOLUTION WITHIN THE CITY

5.1 From single to multiple organisations relations
Organisations within the city have a long history of doing projects independently, however, with the rise of
the Information Society they have to relate to other organisations or institutions in order to innovate and use
ICT more productively. Therefore, ICT becomes a driver of innovation within urban institutions and
organisations in order to solve challenging problems (Johnson, 2008), and adopt a new category of policy
and new style of policy development that engage in regional foresight exercises for identifying assets,
undertaking collaborative processes of planning, implementation of change, and encouraging mindsets and
different ways of developing ICT innovation in cities and regions (Athey et al, 2008) to foster growth (Wolfe
and Bramwell, 2008).
According to Swanson (1994), Information Systems innovation means that the new ICT technology is
effectively meshed with organisation design, process, strategy, and external relationships throughout the
enterprise. The importance of Information Systems innovation is based on the increasing internal and
external processes of computerisation within businesses, or city organisations. Mulgan and Albury
(2003;2005) analyses the importance of innovation in the public sector by summarising five main types of
innovation related to provision and delivery of public services and also barriers. External factors that local
government managers need to pay attention are the new political environment (national government), public
dissatisfaction with the quality of service, availability of IT and professional help. These are key factors that
influence the early adoption of Information Systems. The internal factors involve defining local champions
and increasing technological awareness in order to benefit from resource mobilisation and both are relevant
in the full adoption of the innovation (Watad, 1999; Mustonen-Ollila and Lyytinen, 2004). Diverse theory
and models can be used for analysing ICT innovations, including the Technology Acceptance model,
Marcus’s Theoretical model of adoption, Diffusion of Innovation theory and other factors (Bates et al, 2007).
Fountain (2001) introduces her theory of technology enactment and argues that organisations (norm and
control institutionalised by social networks and commitments) are not using the full capability of their
information systems neither leverage their strategic potential because organisational actors are not aware of
the potential of their technological systems or they give priority to personal interests instead of objectively
seeking to exploit the technological capability fully. For this reason, the Internet and decisions regarding its
use in organisations by non-technical decision-makers, is a clear example of decision-making under
uncertainty due the uncertainty of technology evolution but also because the cognitive, cultural, social,
rational and political logics. Schellong (2007) extended Fountain’s framework by including citizens,
businesses and communication, and relations between the different actors and objectives. Norris (2003)
argues that in order to study IT and government, it is necessary look at innovation in organisations and sociotechnical systems theory before considering Fountain’s technology enactment theory. He emphasizes sociotechnical systems theory because the adoption, use, and management of ICT by governmental organisations
and the effects of ICT on these organisations can be examined and understood from a systems perspective.
5.1.1

Integrated assessment

Rotmans and Van Asselt (2001a) state that Integrated Assessments (IA) are useful for analysis of real world
complex problems operating at different levels in time and space, and with high uncertain stakes. Rotmas
and van Asselt (2000) study ways of managing evolving cities and propose an integrated approach for
sustainable city planning. They use an interdisciplinary angle versus the traditional economic approach to
city planning. Their dynamic model information system is focused on strategy operation and for this they use
an integrated city planning tool and a participatory process. The tool helps in measuring current and future
city development while considering the complex dynamics of cities. Therefore they integrate physical
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infrastructure (spatial planning, housing, transport, urban water systems, waste and food, ICT), socio-cultural
infrastructure, city economy and its environment. Moreover, the tool makes explicit all flows in and out
within an imaginary city in relation to the existing stocks (interrelated reservoirs).
During the first decade of the XXIth century diverse integrated self-assessment tools, guidelines and models
for ICT strategic management have been developed by varied city and non-city related organisations. This
group of management devices include the e-City Index (University of St Andrews), KnowCis (National
Technological University of Athens), Digital Local Agenda (UNITAR), Council of the Future (SOCITM),
Manual para el desarrollo de las Ciudades Digitales en Iberoamérica (AHCIET), Community Accelerator
(Intelligent Community Forum), The e-Government Handbook for Developing Countries (InfoDev World
Bank) ; however, despite the good intentions in bringing direction to cities, these tools have a lot of
deficiencies as most of them focus on short and middle term implementation; therefore, they lack of strategic
view of cities for the long term. Other of these tools lack of operational standardisation and are presented
with a heavy technical language or without enough broadness to embrace all types of cities, allow city
comparisons or more frequently focused on e-government (Yang and Rho, 2007) only. Also they are time
consuming as they seek a great level of quantitative detail, are very costly, don’t enhance strategic
conversation in many cases, or lack of follow up actions in others and don’t provide a straight forward
guidance that non-technical decision makers can rely on or use easily for integration in the process of city
development, for example, of civil servants, managers and directors of any city organisation; therefore if
used individually, these tools are missing the strategic and operational aspects necessary for long term
investments in a city. However, also complementarities exist between some of these tools as the deficiencies
of one are complemented by the features of the other and vice versa.
5.1.2

The u-City Index

After analysing ICT, city and organisational issues, this paper brings these concepts and proposes a list of
requirements that the u-City Index should have in order to be relevant for managers of the future ubiquitous
cities from a strategic planning, implementation and measurement, or integrated planplementation
perspective. With these requirements different strong strategic management devices can be developed for
helping in improving the success of Digital Cities and u-Cities.
ICT view
It considers ICT and UCT uncertainty and mastery of innovation.
It focuses on company towns and current cities.
It helps in avoiding the productivity paradox.
City view
•
•
•
•
•
•
•
•
•

Organisational view
It is multi dimensional – applied across different areas including
waste, transport, carbon emissions, economic development,
culture, health amongst others.
It is multi functional – applied to the value chain of city
organisations.
It is multi organisational – applied across different organisations
including local council, universities, schools, hospitals, police,
businesses, and others.
It is contextualised - supporting the integration and alignment with
local or regional strategy and operations.
It integrates long term planning and implementation.
It envisages different futures.
It doesn’t add more work to city managers.
It facilitates strategic conversation amongst city organisations and
actors.
It has a simple measurement and benchmarking system supported
by evidences.

•
•

•

•

It guides innovation in
city organisations.
It is a proxy or
complementary to other
existing strategic
management devices
used for innovation.
It can be used for
research and
comparisons over time
and between cities, and
city organisations.
It considers the context,
organisational and
institutional challenges
of city organisations.

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

Limitations of a city integrative approach could come from a restrictive policy and laws on privacy (Castells
and Cardoso, 2005) that affect the integration of citywide projects. As this perspective differs from the
current approaches to city planning, therefore will need to be improved constantly throughout empirical and
focused research in order to cover all the aspects that affect a city, its organisations and citizens. A model
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that reflects the requirements is needed for evaluating this new approach to city planning. This model will
also have to be validated by city managers and academics.
Further research is needed considerably in the area of Digital Cities and u-Cities. After defining the
framework or model of the u-City Index, a research on the impact of age and ICT knowledge and experience
will open the enquiry to this new approach to understanding and managing cities. Also research has to focus
on the usage of integrated assessment tools for identifying organisational or institutional factors,
independently of the type of tool used, as Fountain (2001) suggested and that affect decision making.
6 CONCLUSION
This paper identified contributions from ICT, city and organisational studies for defining the requirements of
the u-City Index, a model or framework for helping managers and civil servants in the strategic management
of Digital Cities and the future u-Cities that can be developed in company towns but also current cities. By
understanding issues of past, present and future city planning and also the nature of ICT, and its effects on
innovation of organisations, this paper provides an insight on the complexity of managing cities, Digital
Cities and u-Cities. At the same time, it identifies the important factors for reducing uncertainty and
improving success of ICT initiatives considering the city as a unit that is multi functional, multi
organisational, and multi dimensional. This conceptual study deep the understanding of application of
integrated assessment tools by cities, an area that has not been researched profoundly by the academy.
7
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