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Abstract: Smart cities have gained widespread interests in the recent years. However, the understanding of the subject can differ among
different smart cities’ communities, particularly across the academia, industry, and government sectors. Similarly, the approach towards
the realization of smart cities can vary from one city to the other, depending on their standpoints and perspectives. These are largely due
to the subject matter at hand which is not only inherently interdisciplinary but also all-encompassing in nature, hence resulting in the wide
heterogeneity in the treatment of the subject. The purpose of this paper is thus aimed to summarize the basic pertinent understanding of
smart cities (in terms of “why”, “what”, “who”, “when”, “where”) as well as to put forward the various key approaches in smart cities
(in terms of “how”). From there, a smarter approach towards smart cities is then delineated taking into account the considerations of the
government, providers and consumers in order to attain an overall win-win benefit for all the stakeholders involved. It is meant to be a short
and concise paper for both practitioners and researchers, (1) who are in the field to gain an additional insight into the subject or (2) who are
new in the field to get an introductory overview of the subject, so as to obtain a better understanding in the approach towards smart cities
that is relevant to their individual context.
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1. Introduction
Smart cities have drawn significant widespread interests,
among the practitioners and researchers, in the recent years.
It is a popular urban label that has caught the attention
of many cities, including their government, industry and
academia into action. Since its inception, a number of
related initiatives and programmes have, as such, been
launched, implemented and some completed, in the vari-
ous cities across the different part of the continents. But
when one starts posing the challenging question “Will the
real smart city please stand up?” [1], many begin to wonder
if this is after-all a (empty) hype or if this is really a (solid)
reality.

The rationale for this is somewhat expected and its root
cause can be traced to the use of the term “smart cities” it-
self. In fact, the term “smart cities” is not new. It first ap-
peared during the early Nineties which was coined to signify
urban development in the Technopolis Phenomenon - an in-
novative approach towards economic development, involv-
ing technology downstreaming in both the public and private
sectors, in order to create new infrastructures for economic
growth, diversification, and global competitiveness [2]. In the
later years, the term was reinvigorated and gradually became
a ‘catchy’ label, as well as a ‘catch-all’ label, in the urban
context. Some have therefore criticized the term is about ev-
erything and therefore is about nothing. The reason for this
is largely due to the subject matter of the term itself that
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can be rather vague and all-encompassing in nature. This
has thus led to a wide heterogeneity in the treatment of
the subject put forward by the different smart cities’ com-
munities (particularly across the government, industry, and
academia), largely based on their perceived standpoints/per-
spectives or, more often, based on their own (core) capa-
bilities. As a consequence, the term “smarter cities” was
introduced as a substitution in some of the recent literatures
instead, as an attempt to make a distinction from such “mis-
labeling” hype. Likewise, others have reworded the term in
the guise of “intelligent cities”, “information cities”, “digi-
tal cities”, “virtual cities”, “cyber cities”, and several others,
depending on their intended emphasis or representation con-
text.

This paper thus aimed to put forward, in a concise man-
ner, the key elements in the basic understanding of smart
cities; more importantly, to distil the fundamental founda-
tion in the smart cities characterization as well as its method-
ologies (i.e. why smart cities, what are smart cities, who
coined smart cities, when smart cities started, where are
smart cities, and finally how to do smart cities). It is meant
for practitioners and researchers, who are interested or in-
volved in the domain, to gather an overall holistic under-
standing in the various aspects pertaining to the smarter ap-
proach towards smarter cities.

2. The Emergence of Smart Cities
Now, to put things into perspective, let’s take a look back
at a brief history of our city evolution to better understand
where we span now at the onset of the smart city movement.
To do this in an apparent way, an indicative illustration de-
picting the evolution of our city, marked by key stages of the
different revolution eras, is as shown in Figure 1.
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As seen in the figure, the city evolution has gone through
several stages of revolution. It started from the Agricultu-
ral Revolution, also called the Neolithic Revolution, where
the nomadic society of hunter-gatherers began to master
the ability of food cultivation, hence resulting in a large-
scale transition of human culture from a lifestyle of hunting-
gathering to that of agricultural-settlement. With food sur-
pluses brought about by refined production technique, spe-
cialized trades developed which hence gave rise to the ex-
tension of a city, largely driven by economic activities. This
is then followed by a series of Industrial Revolution pro-
pelled by the introduction of new manufacturing processes
in the first industrial revolution (i.e. Industrial Revolution),
discovery of new technologies in the second industrial rev-
olution (i.e. Technological Revolution), and the invention
of digital technologies in the third industrial revolution (i.e.
Digital Revolution). The Digital Revolution marked the be-
ginning of the information age, resulting in the recent In-
formation Revolution that triggers the onset of the present
smart city movement (in which ‘information’ plays a central
role in the lattice across the smart city functions).

manufacturing processes in the first industrial revolution (i.e. 
Industrial Revolution), discovery of new technologies in the 
second industrial revolution (i.e. Technological Revolution), 
and the invention of digital technologies in the third industrial 
revolution (i.e. Digital Revolution). The Digital Revolution 
marked the beginning of the information age, resulting in the 
recent Information Revolution that triggers the onset of the 
present smart city movement (in which ‘information’ plays a 
central role in the lattice across the smart city functions).  

In all, the evolution of city can be viewed to have gone 
through three broad phases of development: (City) Formation, 
(City) Industrialization, and (City) Smartization – that is, the 
pinnacle of self-actualization period where we are currently 
residing in. The smart city movement invokes a self-reflection 
of the city’s past development and induces a rethink of its 
future development, so as to maximize its full potential 
through smart (evolution) growth of the city. In other words, a 
more efficient and effective growth of the city, constituting a 
single coherent drive towards smart city in a controlled and 
coordinated fashion; rather than letting the city grows and 
sprawls as it likes, and be pulled by forces from all directions 
in an uncontrolled and uncoordinated fashion. Examples of 
cities in pursuit of such smartization include Singapore [3], 
Milton Keynes [4], Barcelona [5], Seoul, San Francisco, 
Amsterdam [6], and Dubai [7]. 

III. THE KEY DRIVERS BEHIND SMART CITIES  

There are a number of factors that drives the mass-uptake 
of smart cities across the different continents. Generally, they 
can be classified into three broad perspectives based on the 
considerations from (1) a macro-level (i.e. country) viewpoint, 
to (2) a micro-level (i.e. city) viewpoint, and further down to 
(3) a nano-level (i.e. citizen) viewpoint. These viewpoints are 
predominantly influenced by Globalization, Urbanization, and 
Transformation respectively – the three spheres of influence 
that form the key force-drivers behind smart cities (see Fig. 2). 

(1) Country-Level Macro Driver (Globalization) 

The macro driver behind smart city, which can be perceived 
from a country-level standpoint, is a set of external forces 
derived and imposed from outside the city. In sum, these 
forces are generally driven by globalization. Fundamental 
changes are taking place in the global landscape caused by, for 
instance, the restructuring of global economy, rising world 

population, and depleting natural resources, along with 
concerns relating to the environment and climate change. 
Cities, although only occupy about 2-3% of the Earth’s land 
mass, are responsible for 75% of the global energy consumption 
and 80% of the world's greenhouse gas emission [8,9]. In 
addition, they consume 75% of the world’s natural resources 
and produce 50% of global waste. Furthermore, up to 75% of 
global economic output emanates from the cities [10,11]. As 
such, cities are commonly regarded as the primary engine of 
the country’s economy, but they are also accountable for much 
of the global consumption, pollution and wastage issues. This 
explains why countries around the world are often being called 
forth to engage their cities as the central focus in addressing 
these global issues, in order to ensure sustainability for the 
future generations. Besides the pursuit of global sustainability, 
cities in various countries also need to be globally competitive 
in view of economic globalization [12]. To do this, different 
civic measures such as drawing foreign investments, creating 
new-growth industries, attracting creative class [13], retaining 
local talents, and others were put in place in the cities. 
Essentially, cities are not only competing with their neighbors 
on a national stage, but also with their peers, on the other side 
of the world, in the international context.  

(2) City-Level Micro Driver (Urbanization) 

Whereas, the micro driver behind smart city, which can be 
perceived from a city-level standpoint, is a set of internal 
forces derived and imposed from inside the city. These forces 
are largely driven by urbanization. According to the United 
Nations report on World Urbanization Prospects [14], for the 
first time in history, since 2007, the global urban population 
has exceeded the global rural population. In other words, more 
people now live in urban areas than in rural areas globally. 
Over the past decades, cities around the world have gone 
through a process of rapid urbanization. In 1950, only less 
than 30% of people worldwide lived in the cities. But in 2014, 
this number has reached 54% of the world’s population, and is 
projected to continue to grow to as much as 66% of the 
world’s population by 2050. To put this into context, this is 
almost a complete reversal of the entire global rural-urban 
population distribution from the 1950 (ratio 70:30) to the 2050 
(ratio 34:66). Such unprecedented urbanization can be traced 
to two main causes: (1) In-migration – a large-scale migration 
from rural areas to urban areas as a result of mechanization 
(caused predominately by push-based migration), and (2) 
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currently residing in. The smart city movement invokes a
self-reflection of the city’s past development and induces a
rethink of its future development, so as to maximize its full
potential through smart (evolution) growth of the city. In
other words, a more efficient and effective growth of the city,
constituting a single coherent drive towards smart city in a
controlled and coordinated fashion; rather than letting the
city grows and sprawls as it likes, and be pulled by forces
from all directions in an uncontrolled and uncoordinated
fashion. Examples of cities in pursuit of such smartization
include Singapore [3], Milton Keynes [4], Barcelona [5], Seoul,
San Francisco, Amsterdam [6], and Dubai [7].

3. The Key Drivers Behind Smart Cities
There are a number of factors that drives the mass-uptake
of smart cities across the different continents. Generally,
they can be classified into three broad perspectives based

on the considerations from (1) a macro-level (i.e. country)
viewpoint, to (2) a micro-level (i.e. city) viewpoint, and fur-
ther down to (3) a nano-level (i.e. citizen) viewpoint. These
viewpoints are predominantly influenced by Globalization,
Urbanization, and Transformation respectively - the three
spheres of influence that form the key force-drivers behind
smart cities (see Figure 2).
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3.1. Country-Level Macro Driver (Globalization)
The macro driver behind smart city, which can be per-
ceived from a country-level standpoint, is a set of external
forces derived and imposed from outside the city. In sum,
these forces are generally driven by globalization. Funda-
mental changes are taking place in the global landscape
caused by, for instance, the restructuring of global economy,
rising world population, and depleting natural resources,
along with concerns relating to the environment and cli-
mate change. Cities, although only occupy about 2-3% of
the Earth’s land mass, are responsible for 75% of the global
energy consumption and 80% of the world’s greenhouse gas
emission [8,9]. In addition, they consume 75% of the world’s
natural resources and produce 50% of global waste. Fur-
thermore, up to 75% of global economic output emanates
from the cities [10,11]. As such, cities are commonly regarded
as the primary engine of the country’s economy, but they are
also accountable for much of the global consumption, pollu-
tion and wastage issues. This explains why countries around
the world are often being called forth to engage their cities as
the central focus in addressing these global issues, in order
to ensure sustainability for the future generations. Besides
the pursuit of global sustainability, cities in various countries
also need to be globally competitive in view of economic
globalization [12]. To do this, different civic measures such
as drawing foreign investments, creating new-growth indus-
tries, attracting creative class [13], retaining local talents, and
others were put in place in the cities. Essentially, cities are
not only competing with their neighbors on a national stage,
but also with their peers, on the other side of the world, in
the international context.

3.2. City-Level Micro Driver (Urbanization)
Whereas, the micro driver behind smart city, which can be
perceived from a city-level standpoint, is a set of inter-
nal forces derived and imposed from inside the city. These
forces are largely driven by urbanization. According to the
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United Nations report on World Urbanization Prospects [14],
for the first time in history, since 2007, the global urban
population has exceeded the global rural population. In
other words, more people now live in urban areas than in
rural areas globally. Over the past decades, cities around
the world have gone through a process of rapid urbaniza-
tion. In 1950, only less than 30% of people worldwide lived
in the cities. But in 2014, this number has reached 54%
of the world’s population, and is projected to continue to
grow to as much as 66% of the world’s population by 2050.
To put this into context, this is almost a complete reversal
of the entire global rural-urban population distribution from
the 1950 (ratio 70:30) to the 2050 (ratio 34:66). Such un-
precedented urbanization can be traced to two main causes:
(1) In-migration: a large-scale migration from rural areas to
urban areas as a result of mechanization (caused predom-
inately by push-based migration), and (2) Immigration: a
large-scale migration from foreign rural areas to home urban
areas motivated by economic reasons (caused predominately
by pull-based migration). Although, due to economies of
scale, a number of applications and services are better pro-
vided in populated urban areas, this rapid as well as mas-
sive influx of new citizens presents several overwhelming
and hard-pressed challenges to the limited resources of the
cities’ internal urban systems - for instance, the delivery of
basic services, the maintenance of urban infrastructures, the
operation of education functions, the provision of healthcare
facilities, the uphold of public safety, and many others. In
addition, accompanying this continual influx is a growing
shift in the population demographic. That is, a gradual in-
crease in the proportion of aged people alongside a steady
decline in the proportion of young people. In fact, the ratio
of aged people (over the age of 60) to young people (un-
der the age of 15) is expected to triple, from 33 per hundred
in 2000 to 101 per hundred in 2050 [15]. This general age-
ing of the population will therefore pose additional pressure
on the existing cities’ social and health care infrastructures,
which can consequently compromise their abilities to serve
and keep up with the needs of their elderly citizens.

3.3. Citizen-Level Nano Driver (Transformation)
Finally, the nano driver behind smart city, which can be per-
ceived from a citizen-level standpoint, is a set of underly-
ing forces derived and imposed from underneath the city.
These forces are driven by the inherent transformation in the
lifestyles of the citizens themselves, brought about by the
core of Information Revolution. According to the Interna-
tional Telecommunication Union (ITU) report on “Measur-
ing Information Society” [16], the past years have witnessed
a persistent and almost universal growth in Information and
Communication Technologies (ICT) uptake worldwide; so
much so that there are, for instance, nearly as many mo-
bile phone subscriptions as there are the number of people
in the world at the end of 2011. This accelerated penetra-
tion of ICT diffusion internationally has, as a consequence,
resulted in a fundamental change in the lifestyles of the peo-
ple, particularly among the more digitally-literate citizens

commonly residing in the cities. It effectuates a transfor-
mational change in their day-to-day interactions with the ur-
ban systems; in other words, the way they live, work, learn,
and play within the city. The citizens hence become more
accustomed in expecting the receipt of right information,
at the right place and at the right time (i.e. information-
push); or in demanding the delivery of required information
through anytime, anywhere services via any devices (i.e.
information-pull), within the urban settings. In the infor-
mation age, such transformation is infectiously widespread,
driven by information exchanges and connections through,
for instance, social-based application and services (e.g. so-
cial medias/social networking sites). With the gradual shift
in the people consumption from a tangible product orienta-
tion towards an equally-important intangible service orien-
tation, more emphasis should thus be placed on the latter in-
tangibles so that the urban systems can progress coherently
with the needs of the citizens within the city landscape.

Overall, cities around the world are facing several multi-
faceted challenges in addressing the above emerging issues
brought about by the three spheres of influence: Globaliza-
tion, Urbanization and Transformation; each of which is of
significance from a macro (country), micro (city), or nano
(citizen) perspective, in driving the mass-uptake of smart
cities across the continents. Their goal is to devise smarter
solutions in the effective management of the cities so as to be
able to cope with the massive tensions built-up in the three
spheres simultaneously.

4. The Definitive Framework of Smart Cities
Note that although smart cites have been well studied and
researched for quite some time now, there isn’t yet a con-
sensus in a formal definition of smart city among the re-
searchers and practitioners. This is due to the inherent con-
cept of smart city which is not only interdisciplinary but
also broad and all-encompassing in nature. For instance, the
IEEE Smart Cities has adopted the definition provided by
Giffinger et al., who has defined smart city in terms of its
six smart characteristics:

“A city well performing in a forward-looking way in
economy, people, governance, mobility, environment
and living, built on the ‘smart’ combination of endow-
ments and activities of self-decisive, independent and
aware citizens” [17].

Whereas, the ITU Focus Group on Smart Sustainable
Cities has devised its own definition, following an analysis
of a wide number of existing definitions, given as:

“A smart sustainable city is an innovative city that uses
information and communication technologies (ICTs)
and other means to improve quality of life, efficiency
of urban operation and services, and competitiveness,
while ensuring that it meets the needs of present and
future generations with respect to economic, social and
environmental aspects” [18].

Other key definitions, commonly cited in the literatures,
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are tabulated, according to its categorical sectors, as shown
in Table 1.

Table 1. Some key definitions of smart city

Academic “A city is smart when investments in human and 
social capital and traditional (transport) and mod-
ern (ICT) communication infrastructure fuel sus-
tainable  economic growth and a high quality of life, 
with a wise management of natural resources, 
through participatory governance” * [19]. 
* Note that the above definition by Caragliu et al. is essentially
derived from that of Giffinger et al. 

Industry “A city connecting the physical infrastructure, the 
IT infrastructure, the social infrastructure, and the 
business infrastructure to leverage the collective 
intelligence of the city” [20]. 

Government 
“A city that monitors and integrates conditions of all 
of its critical infrastructures, including roads, bri-
dges, tunnels, rail/subways, airports, seaports, com-
munications, water, power, even major buildings, 
can better optimize its resources, plan its preventive 
maintenance activities, and monitor security aspects 
while maximizing services to its citizens” [21]. 

Notice the definitions across the three categorical sec-
tors differ from one another significantly, depending on
their associated standpoints and perspectives. Additionally,
there exist several other smart city’s definitions and frame-
works put forward by other proponents, which are estab-
lished solely around their individual core competencies or
understandings. These are largely attributed to the ambi-
guity of the smart city concept, causing its definition to
be diversely heterogeneous. Nevertheless, many have fol-
lowed the definitive frameworks of Giffinger et al., as well
as Caragliu et al., which are deemed to be comparatively
more objective and comprehensive in scope (with impact ar-
eas covering from education to healthcare and several other
domains). To be in line with the majority of the reported
research literatures, this paper has likewise adopted their
works, with an operational definition of the construct de-
lineated as follow:

“A smart city is a city that uses technologies and other
means to realize and incorporate smart economy (com-
petitiveness), smart people (social and human capital),
smart governance (participation), smart mobility (trans-
port and ICT), smart environment (natural resources)
and smart living (quality of life), in a holistic manner
via participatory citizens”.

For ease of reading, the exemplifying elemental-factors
that made up the six smart characteristics of smart city, as
stated in the definition, is as depicted in Figure 3. In fact,
Cohen has also further developed these six smart character-
istics into a Smart City Wheel (taken from the smart cities’
ranking work by Giffinger et al.), which is basically an en-
capsulation of a set of Key Performance Indicators (KPIs)
of the framework, as an overall measure of the city’s Smart
City Index [22].

However, take note that each of the above characteristics
does not exist in isolation; instead, each aids to form an inte-
gral and synergetic part of the larger smart city system that is
greater than the sum of its whole. For instance, “creativity”

Notice the definitions across the three categorical sectors 
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Nevertheless, many have followed the definitive frameworks 
of Giffinger et al., as well as Caragliu et al., which are deemed to 
be comparatively more objective and comprehensive in scope 
(with impact areas covering from education to healthcare and 
several other domains). To be in line with the majority of the 
reported research literatures, this paper has likewise adopted 
their works, with an operational definition of the construct 
delineated as follow:  

“A smart city is a city that uses technologies and other 
means to realize and incorporate smart economy 
(competitiveness), smart people (social and human 
capital), smart governance (participation), smart 
mobility (transport and ICT), smart environment 
(natural resources) and smart living (quality of life), in 
a holistic manner via participatory citizens”. 

For ease of reading, the exemplifying elemental-factors that 
made up the six smart characteristics of smart city, as stated in 
the definition, is as depicted in Fig 3. In fact, Cohen has also 
further developed these six smart characteristics into a Smart 
City Wheel (taken from the smart cities’ ranking work by 
Giffinger et al.), which is basically an encapsulation of a set of 
Key Performance Indicators (KPIs) of the framework, as an 
overall measure of the city’s Smart City Index [22]. 

However, take note that each of the above characteristics does 
not exist in isolation; instead, each aids to form an integral and 
synergetic part of the larger smart city system that is greater 

than the sum of its whole. For instance, “creativity” in Smart 
People can drive great “innovation” in Smart Economy; 
likewise, “innovation” in Smart Economy can inspire further 
“creativity” in Smart People. The complex network of intra- 
and inter-relationships of each of the six characteristics, via 
multiple bi-directional interactions (i.e. “influenced by” and 
“influence to”) among its different factors, helps to constitute 
the city as an integrated whole. None of which can be isolated 
or emphasized at the expense of the others, in the holistic 
roadmap towards smarter city. Note also that there are other 
definitive frameworks to understanding smart city as well. 
Some of the most commonly-cited include Chourabi et al.’s 
eight smart city dimensions that are made up of (1) 
Technology, (2) Management & Organization, (3) Policy, (4) 
Governance, (5) People & Communities, (6) Economy, (7) 
Built Infrastructure, and (8) Natural Environment [23]; as well 
as Nam and Pardo’s three smart city dimensions that are made 
up of (1) Technology, (2) People, and (3) Institutions [24]. 

V. THE INNOVATION CHALLENGES IN SMART CITIES 

Now, there are two key fronts that one can play in smart 
city innovation; in sum, they can be categorized as (a) Product 
Innovation and (b) Process Innovation. The former can be 
viewed as an internalized innovation that focuses more on 
smart goods or services in the uptake of smart cities; and the 
latter can be viewed as an externalized innovation that focuses 
more on smart implementation or deployment method in the 
uptake of smart cities. Both are equally important in order to 
realize and ensure an efficient and effective adoption of the 
intended smart city initiative in the city. 

 (A) Product Innovation 

A city can only be rightfully termed as smart if it is able to 
extract and exploit its underlying city’s intelligence, for the 
provision of smart applications and services in the city; and 
such intelligence is in turn gathered from the flow of physical 
and virtual sensory information crisscrossing throughout the 
overall digital grid of the city. In fact, without this added 
‘intelligence’ exploitation, its “smart city” labeling can only 
be pronounced as a hype, with the city taken to be functioning 
as per normal, as with the operation of other traditional cities. 
That is why a city that integrates its digital infrastructure with 
the physical one is often reckoned to be fundamental in the 
development of smart cities. The ubiquitous interweaving of 
its digital and physical fabric is as like seamlessly forming a 
digital skin over the physical city; it aids to enable the city to 
constantly harness the power of information within its grid, in 
order to collect, integrate, analyze, optimize and decide its 
corresponding actions intelligently. It also helps to provide an 
elucidation into how its city work, where its city has problems, 
and what types of solution can be applied in its city. The use of 
ICT is, as such, often regarded as the key enabler in smart city. 
Without it, the entry barrier towards the realization of smart 
city would be rather high; in other words, the ease of entry of 
smart city increases with respect to the availability and quality 
of the ICT infrastructure within the city. In fact, some have 
even termed ICT as the basic operating system of smart city. It 
introduces a new paradigm of interactions, anytime, anywhere, 
and anyhow, by anything or anyone in the city (whether it is 
people to people, people to things, things to things, or things 

Fig. 3.  The smart city tree’s six-pillar framework  Figure 3. The smart city tree’s six-pillar framework

in Smart People can drive great “innovation” in Smart Econ-
omy; likewise, “innovation” in Smart Economy can inspire
further “creativity” in Smart People. The complex network
of intra- and inter-relationships of each of the six charac-
teristics, via multiple bi-directional interactions (i.e. “influ-
enced by” and “influence to”) among its different factors,
helps to constitute the city as an integrated whole. None of
which can be isolated or emphasized at the expense of the
others, in the holistic roadmap towards smarter city. Note
also that there are other definitive frameworks to understand-
ing smart city as well. Some of the most commonly-cited in-
clude Chourabi et al.’s eight smart city dimensions that are
made up of (1) Technology, (2) Management & Organiza-
tion, (3) Policy, (4) Governance, (5) People & Communities,
(6) Economy, (7) Built Infrastructure, and (8) Natural Envi-
ronment [23]; as well as Nam and Pardo’s three smart city
dimensions that are made up of (1) Technology, (2) People,
and (3) Institutions [24].

5. The Innovation Challenges in Smart Cities
Now, there are two key fronts that one can play in smart city
innovation; in sum, they can be categorized as (a) Product
Innovation and (b) Process Innovation. The former can be
viewed as an internalized innovation that focuses more on
smart goods or services in the uptake of smart cities; and the
latter can be viewed as an externalized innovation that fo-
cuses more on smart implementation or deployment method
in the uptake of smart cities. Both are equally important in
order to realize and ensure an efficient and effective adop-
tion of the intended smart city initiative in the city.

5.1. Product Innovation
A city can only be rightfully termed as smart if it is able to
extract and exploit its underlying city’s intelligence, for the
provision of smart applications and services in the city; and
such intelligence is in turn gathered from the flow of physi-
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cal and virtual sensory information crisscrossing throughout
the overall digital grid of the city. In fact, without this added
‘intelligence’ exploitation, its “smart city” labeling can only
be pronounced as a hype, with the city taken to be function-
ing as per normal, as with the operation of other traditional
cities. That is why a city that integrates its digital infrastruc-
ture with the physical one is often reckoned to be fundamen-
tal in the development of smart cities. The ubiquitous inter-
weaving of its digital and physical fabric is as like seam-
lessly forming a digital skin over the physical city; it aids
to enable the city to constantly harness the power of infor-
mation within its grid, in order to collect, integrate, analyze,
optimize and decide its corresponding actions intelligently.
It also helps to provide an elucidation into how its city work,
where its city has problems, and what types of solution can
be applied in its city. The use of ICT is, as such, often re-
garded as the key enabler in smart city. Without it, the entry
barrier towards the realization of smart city would be rather
high; in other words, the ease of entry of smart city increases
with respect to the availability and quality of the ICT infras-
tructure within the city. In fact, some have even termed ICT
as the basic operating system of smart city. It introduces a
new paradigm of interactions, anytime, anywhere, and any-
how, by anything or anyone in the city (whether it is people
to people, people to things, things to things, or things to peo-
ple). Unlike the past eras which demand the physical move-
ment or presence of the relevant entities to bring about the
necessary interactions, the information age has essentially
expedited the process by capturing and accelerating the flow
of information within the network. Now this is critical, as
such information-flow is synonymous with the life-blood of
the city that helps to supplement and accelerate the growth
of the city. Hence, crippling the information network is no
difference to blocking the transportation network of the city;
it is analogous to clogging the main arteries, veins and cap-
illaries of a human body, which is known to be detrimental
to the advancement of city development in the information
age.

In a similar essence, IBM has outlined three founda-
tional concepts of smart city, namely Instrumented, Inter-
connected, and Intelligent [20]. Instrumented refers to the
different sources of real-world data from both the physical
and virtual sensors; Interconnected refers to the integration
of those data into a computing platform and the communi-
cation of such information among the various city services;
and Intelligent refers to the inclusion of analytics, model-
ing, optimization, and visualization in the urban processes
to support better decision-making. From a macro-level per-
spective, a smart city can hence be treated as a ‘system of
systems’ [25]. A system that is made up of a set of inter-
dependent ‘city-function’ systems (from across the differ-
ent domains of the smart city framework), connected syn-
ergistically together to improve the planning, management
and operation of the city. Specifically, with reference to the
above three foundational concepts, there are five main ar-
eas of technical challenges that can be derived in the field of
smart city. In fact, the various technological works and ad-
vances in smart city can be broken-down and classified into

at least one or more of the following aspects: (1) Sensing,
(2) Managing, (3) Analyzing, (4) Responding and (5) To
Sensing, termed herein as the SMART innovation chal-
lenges of smart city. For ease of understanding, Table 2 de-
tails a brief exemplification of the five aspectual challenges
mapped across the three foundational concepts of smart city.
Note that the SMART technological innovation model can
be applied in applications and services, as big as, for in-
stance, a smart healthcare syndromic-surveillance platform
to guard against disease-outbreak invading into the city; or
as small as, for instance, a smart street-lighting system to
self-govern its daily operation and preventative maintenance
automatically.

Figure 4. The SMART technological innovation model.

As a summary, Figure 4 illustrates the SMART innova-
tion model in relation to the three smart city foundations. It
first starts with the ‘s’ (i.e. ‘sensing’) of an instrumented
city which is concerned with the generation of data through
the broad spectrum of sensory technologies overlaying the
city, followed by the ‘m’ (i.e. ‘managing’) of an intercon-
nected city which is concerned with the collection and dis-
semination of data throughout the various city functionali-
ties, and finally ends with the ‘art’ (i.e. ‘analyzing’, ‘re-
sponding’ and ‘to sensing’) of an intelligent city which is
concerned with the computation of data, via analysis or syn-
thesis (in conjunction with different “what if” scenarios),
so as to trigger smart action/intervention/decision, within a
closed-loop or open-loop smart city system. Its purpose is to
expose its base raw-data layer, extract its associated useful-
information layer, and transform it into its corresponding
insightful-knowledge layer, within the ‘data → information
→ knowledge’ progression in smart city. This is analogous
to the function of a biological body via first (a) capturing
all the relevant data sensed by the sensory organs of the
body, such as the eyes, ears, nose, tongue, and skin; then
(b) receiving and transmitting the data through the nerves
of the central nervous system; and finally (c) processing
the data by the neurons in the brain to govern the internal
and external operation of the body. With that, the different
micro-level data generated from each of the cellular func-
tions can then be collated and aggregated to reveal its asso-
ciated macro-level pattern and abstraction, so that the mind
can prioritize and react in a coordinated manner in order to
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Table 2. Exemplar of SMART innovation challenges
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Sensing 
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Data underpins all functionalities of smart city. How do we sense this 
vast quantity & variable quality of data generated by our daily activities 
remains a major challenge. The trade- off between cost and reliability 
is one of the key factors of consideration, whether the devices are 
infrastructure-based or infrastructure-less sensing technologies. As 
such, a series of research into virtual sensing has arisen as an economi-
cal alternative to physical sensing. In addition, people are the central 
focal point in the transformation into a smart city. In the human-city 
interaction, they are not only key consumers of data, but also important 
providers of data, both about themselves as well as their environments. 
As a result, the use of human as sensor has also been looked-into with 
the intention to achieve a relatively inexpensive but reasonably accurate 
large-scale fine-grained sensing. But take note that the employment of 
these physical/virtual- sensing and social/crowd-sensing are in fact 
complementary with one another. The former can help to provide the 
content of the sensed information (e.g. what, when, where), whereas 
the latter can aid to supplement the context of the sensed information 
(e.g. why, how), in order to ascertain a more complete picture and 
comprehensive understanding of the data. However, great care has to 
be taken in the exploitation of participatory sensing (i.e. sensing with 
prior-awareness of the users) vs. opportunistic sensing (i.e. sensing 
without prior-awareness of the users) as part of the integral sensor 
fabric of the city. 

In
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ne
ct

ed
 

Managing 

M 

The primal concern in managing smart city is in the inter-connection 
of the city nervous system, namely the collection of data from the 
variety of sensing technologies as well as the dissemination of data to 
the diversity of city functions. Its challenge lies in the need to 
harmonize the heterogeneity of sensors as homogeneous things in the 
smart city system, and the need to ensure a safe and secure delivery of 
information to the different smart city’s applications and services. To 
do this, the requirement for common standards among the heteroge-
neous sensors, and interoperability across the various sectors are there-
fore essential. Apart from that, security measures and access-control 
mechanisms have to be put in place to prevent any privacy breaches in 
smart city; additionally, legislative policies have to be designed and 
implemented to protect the rights of the users in the system. Note that 
each of these safety and security steps is significant particularly with 
the availability of open public data, in conjunction with the gathering 
of closed private data, all inputted, amalgamated, and distributed within 
the smart city ecosystem. Without them, the basic trust and confidence 
among the different entities cannot be built, which will consequently 
lead to the gradual breakdown in the whole collection and dis-
semination of data throughout the entire interconnected system. 

ensure the overall healthy growth and sustainability of the
body.

5.2. Process Innovation
Note that every city is different, with its own past history,
present consideration, and future development. As a result,
each city is unique in its uptake of smart city, depending on
its needs, challenges, and priorities faced, at that period of
time. In other words, each and every city has to evaluate
its own needs, assess its own challenges, determine its own
objectives, prioritize its own activities, coordinate its own
resources, and establish its own metrics, in accordance to its
particular time-frame and positioning in its overall roadmap
towards smart city. There are therefore no one-size-fits-all
KPIs for all cities [26]. Instead, each city has its own spe-
cific set of quantitative and qualitative KPIs, specially laid
out based on its priorities at that time, to measure, guide
and drive the overall smartness of its city. Nonetheless, the
methodology in setting the indicators for every city, in or-
der to be effectual, have to fulfill the SMART criteria; that
is, its formulated indicators need to be Specific, Measurable,
Achievable, Relevant and Time-bound [27].

In
te

lli
ge

nt
 

A 

Analyzing 
The main core of smart city is in the ‘intelligent’ foundation. It is 
the only smart brain of the city in analyzing (as well as synthe-
sizing/optimizing/simulating/etc) the city dynamics in order to draw 
in-depth insights in understanding the city. The smart city analytics 
can span across several fields, such as Data Science (e.g. to realize 
the value of the data), Big Data (e.g. to account for its volume, variety, 
velocity, and veracity), and Data Analytics (e.g. to analyze 
its content and context over the space, time, and/or frequency 
dimensions). All of which are set to process the data so as to 
elucidate its underlying intelligence to improve the city operation. 

Responding 

R 

Following that, corresponding response has to be actioned  in the smart 
city system, according to the given intelligence. There is no point 
carrying out the smart city analytics, if they are not going to be acted 
upon to produce the intended output-outcome based on the raw input-
data. Such response can either be done manually by a human operator 
or automatically by a machine agent; it includes, for instance, the 
exploitation of the given insights to view and make well-informed 
decision (the current), to review and rectify the situation (the past), or to 
anticipate and take proactive action (the future), with the limited 
resources available in the city. 

To Sensing 

T 

Upon responding to effectuate the desired outcome in the city, the whole 
cycle then reiterates itself and goes back to sensing. This constitutes a 
continual closed-loop setup, with any necessary adjustments made to 
adapt the behavior of the system automatically to suit the ever-changing 
environment. Unlike a one-off open-loop setup that is sometimes 
utilized for certain applications & services, a closed-loop smart city 
system has the ability to self-monitor/diagnose/govern itself conti-
nuously. However, several issues and concerns remain in the determi-
nation of the balance between the autonomy and dependency, as well as 
trust and control, of the system. 

There are a various number of approaches in the uptake of
smart city, even though all of them are aiming and working
towards the same smartization target. Generally, there are
four common classifications, often mentioned in the litera-
tures, in the introduction and implementation of smart city
initiatives, as depicted in Figure 5. First is the top-down ap-
proach driven by the government (where the city officials
and government agencies decide and define the smart city
vision), second is the bottom-up approach driven by the cit-
izens (where the people participate in the co-creation of the
smart city development), third is the technology-push ap-
proach driven by the providers (where the solution providers
or vendors push smart city’s systems and technologies in
accordance to their core competencies), and fourth is the
market-pull approach driven by the consumers (where the
end-users pull smart city’s applications and services in ac-
cordance to their needs). Notice that on one end of the ‘top-
down’ spectrum, the government typically has more con-
trol over its smart city progression; but its high-level smart
city vision, which is defined by a few top decision makers,
might not be able to accurately address the complex inter-
actions and priorities reflected at the bottom. Whereas, on
the other end of the ‘bottom-up’ spectrum, the smart city
progression, which is rooted and arisen from the bottom, is
generally more relevant to the people; but its diverse smart
city advancements might be too fragmented and could not be
coordinated synergistically upwards. Similarly, on one end
of the ‘technology-push’ spectrum, the solution providers
would normally have more say and control over the input
of smart city’s systems and technologies, extracted or mod-
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Hence, in addition to the product innovation described in 
the previous section, creative ideas and novel solutions in the 
above process innovation are also critical in order to ensure 
the successful deployment of smart city in the city. Its key 
success factor is to include the various stakeholders as active 
agents in the process of change, rather than as passive subjects 
in the smart city progression. To facilitate this, the notion of 
an open and user-centered innovation approach for smart city 
has thus emerged. In here, open innovation [30] refers to the 
opening up of the innovation processes for the inflows and 
outflows of knowledge to facilitate the internal acceleration of 
innovation as well as the external exploitation of innovation; 
and user-centered innovation [31] basically refers to user-
driven innovation that is set to fully engage the end-users 
across all phases of the innovation process, in a proactive and 
co-creative manner. The use of urban living labs [32-35] is 
one example of such open and user-centered innovation 
ecosystem that is founded on a public-private-people 
partnership, where [36] has summed it as “cities as living labs 
for open innovation”. Now the initial concept of living labs 
was first originated in MIT, with the objective of turning the 
targeted users as not only observed subjects, as in a traditional 
testbed, but also as sources of creation in a living laboratory 
[37]. It helps to bring together all the different relevant 
stakeholders and stimulate a collaborative environment for co-
creation right from an early stage of the research and 
innovation process. In other words, the use of the urban living 
labs can act as a compromise between the top-down and 
bottom-up approaches, as well as a bridge between the 
technology-push and market-pull counterparts, in order to 
harness its inherent collective intelligence within a real life 
environmental context.  

  As such, a successful smart city should be originated and 
co-created by a well-integrated partnership; and not by a small 
handful dictating and directing its course of direction. It is a 
tripod comprising of the government, industry and academia, 
with the participation of people forming the heart of the tripod 
partnership. In fact, as widely noted in the literatures, one of 
the important components of success in the deployment of 
smart cities is the inclusion of “people” in the public-private- 

 

 

 

 

 

 

 

 

 

 

 

 

 

people partnership. The integrative partnership framework 
embraces the participatory involvement of the users, which is 
a way to constantly tap into the extensive innovative potential 
of the general population. Its main idea here is to involve the 
citizens at every stages of the smart city development, so that 
the city can grow smart organically, according to their overall 
needs and requirements. After all, smart city is for the people; 
there will be no smart city without the support of its citizens. It 
is therefore efficacious to include the citizens as engaged 
actors in the end-to-end process of the smart city development. 
Otherwise, its smart city advancement would inadvertently 
cause unnecessary issues such as user-disengagement or 
digital-divide in the city – a clear contradictory disparity in its 
original set out towards a smart city. With the provision of the 
right platform and tools, the citizens can play an active role in 
the evolution of their city, whether it is to include the citizens 
in the decision-making process of their city, or to support the 
citizens in the co-creation of their city. However take note that 
it is simply impossible to involve everyone within the city, 
which will inevitably lead to the selective inclusion of some or 
unintentional exclusion of others. Nevertheless, its resulted 
outcome, innovated through a multitude of individuals and/or 
groups or communities, via a balance between cooperation and 
competition, is still envisaged to be synergistically better than 
the simple sum of its parts. In addition, a smart city is nothing 
without the people forming its basis. The complex interactions 
between the city and its inhabitants constitute the fundamental 
digital layer of the city. Hence, apart from the above, the 
people also play an important participatory role in the 
capturing, delivering, and generating of data within the digital 
grid; all of which are significant and can be collected and 
gathered as crowd-sourced information for smart city. That is 
why, a smart city should always put the people first; in other 
words, a smart city is a citizen-centric city that always places 
the citizens at the center of the innovation ecosystem. 

But no one can do it alone, not even the stakeholders. The 
broad challenges of smart city are just too great for any single 
organization or government to take up the initiative itself. 
Nonetheless, the government can act as a catalyst in stimulating 
an open and collaborative environment among the public-

Fig. 5.  Classification in the approaches towards smart city Fig. 6.  Public-Private-People Partnership (4P) 
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Figure 5. Classification in the approaches towards smart city

ified from their portfolios/capabilities; but their provisions
might not be necessarily relevant to the consumers or essen-
tial to the market. Whereas, on the other end of the ‘market-
pull’ spectrum, the smart city’s applications and services are
specifically demanded by the end-users to meet their various
needs within the city; but their disparate requirements might
appear quite scattered and incoherent to the providers. To
avert these and to be successful in the uptake of smart cities,
one should therefore adopt a middle-ground compromised
approach by involving and integrating the government, busi-
nesses and users concurrently, which many have termed it
as the public-private-people partnership (4P) [28,29], as illus-
trated in Figure 6.

Hence, in addition to the product innovation described in
the previous section, creative ideas and novel solutions in
the above process innovation are also critical in order to
ensure the successful deployment of smart city in the city.
Its key success factor is to include the various stakehold-
ers as active agents in the process of change, rather than as
passive subjects in the smart city progression. To facilitate
this, the notion of an open and user-centered innovation ap-
proach for smart city has thus emerged. In here, open in-
novation [30] refers to the opening up of the innovation pro-
cesses for the inflows and outflows of knowledge to facil-
itate the internal acceleration of innovation as well as the
external exploitation of innovation; and user-centered inno-
vation [31] basically refers to user-driven innovation that is
set to fully engage the end-users across all phases of the in-
novation process, in a proactive and co-creative manner. The
use of urban living labs [32–35] is one example of such open
and user-centered innovation ecosystem that is founded on
a public-private-people partnership, where Komninos et al.
have summed it as “cities as living labs for open innova-
tion” [36]. The initial concept of living labs was first origi-
nated in MIT, with the objective of turning the targeted users
as not only observed subjects, as in a traditional testbed, but
also as sources of creation in a living laboratory [37]. It helps
to bring all the different relevant stakeholders together and
stimulate a collaborative environment for co-creation right
from an early stage of the research and innovation process.
In other words, the use of the urban living labs can act as
a compromise between the ‘top-down’ and ‘bottom-up’ ap-
proaches, as well as a bridge between the ‘technology-push’

Hence, in addition to the product innovation described in 
the previous section, creative ideas and novel solutions in the 
above process innovation are also critical in order to ensure 
the successful deployment of smart city in the city. Its key 
success factor is to include the various stakeholders as active 
agents in the process of change, rather than as passive subjects 
in the smart city progression. To facilitate this, the notion of 
an open and user-centered innovation approach for smart city 
has thus emerged. In here, open innovation [29] refers to the 
opening up of the innovation processes for the inflows and 
outflows of knowledge to facilitate the internal acceleration of 
innovation as well as the external exploitation of innovation;
and user-centered innovation [30] basically refers to user-
driven innovation that is set to fully engage the end-users 
across all phases of the innovation process, in a proactive and 
co-creative manner. The use of urban living labs [31,32] is one 
example of such open and user-centered innovation ecosystem 
that is founded on a public-private-people partnership. The 
initial concept of living labs originates from MIT [33], with
the objective of turning the targeted users as not only observed 
subjects, as in a traditional testbed, but also as sources of 
creation in a living laboratory. It helps to bring together all the 
different relevant stakeholders and stimulate a collaborative 
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research and innovation process. In other words, the use of the 
urban living labs can act as a compromise between the top-
down and bottom-up approaches, as well as a bridge between 
the technology-push and market-pull counterparts, in order to 
harness its inherent collective intelligence within a real life 
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As such, a successful smart city should be originated and 
co-created by a well-integrated partnership; and not by a small 
handful dictating and directing its course of direction. It is a 
tripod comprising of the government, industry and academia, 
with the participation of people forming the heart of the tripod 
partnership. In fact, as widely noted in the literatures, one of 
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smart cities is the inclusion of “people” in the public-private-
people partnership. The integrative partnership framework 
embraces the participatory involvement of the users, which is
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of the general population. Its main idea here is to involve the 
citizens at every stages of the smart city development, so that 
the city can grow smart organically, according to their overall 
needs and requirements. After all, smart city is for the people;
there will be no smart city without the support of its citizens. It 
is therefore efficacious to include the citizens as engaged 
actors in the end-to-end process of the smart city development. 
Otherwise, its smart city advancement would inadvertently 
cause unnecessary issues such as user-disengagement or
digital-divide in the city – a clear contradictory disparity in its 
original set out towards a smart city. With the provision of the 
right platform and tools, the citizens can play an active role in
the evolution of their city, whether it is to include the citizens 
in the decision-making process of their city, or to support the 
citizens in the co-creation of their city. However take note that 
it is simply impossible to involve everyone within the city, 
which will inevitably lead to the selective inclusion of some or
unintentional exclusion of others. Nevertheless, its resulted 
outcome, innovated through a multitude of individuals and/or
groups or communities, via a balance between cooperation and 
competition, is still envisaged to be synergistically better than 
the simple sum of its parts. In addition, a smart city is nothing 
without the people forming its basis. The complex interactions 
between the city and its inhabitants constitute the fundamental 
digital layer of the city. Hence, apart from the above, the 
people also play an important participatory role in the 
capturing, delivering, and generating of data within the digital 
grid; all of which are significant and can be collected and 
gathered as crowd-sourced information for smart city. That is 
why, a smart city should always put the people first; in other
words, a smart city is a citizen-centric city that always places 
the citizens at the center of the innovation ecosystem. 

But no one can do it alone, not even the stakeholders. The 
broad challenges of smart city are just too great for any single 
organization or government to take up the initiative itself.
Nonetheless, the government can act as a catalyst in stimulating 
an open and collaborative environment among the public-
private-people partnership by, for instance, making available 
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and ‘market-pull’ counterparts, in order to harness its inher-
ent collective intelligence within a real life environmental
context.

As such, a successful smart city should be originated and
co-created by a well-integrated partnership; and not by a
small handful dictating and directing its course of direction.
It is a tripod comprising of the government, industry and
academia, with the participation of people forming the heart
of the tripod partnership. In fact, as widely noted in the lit-
eratures, one of the important components of success in the
deployment of smart cities is the inclusion of “people” in the
public-private-people partnership. The integrative partner-
ship framework embraces the participatory involvement of
the users, which is a way to constantly tap into the extensive
innovative potential of the general population. Its main idea
here is to involve the citizens at every stages of the smart city
development, so that the city can grow smart organically, ac-
cording to their overall needs and requirements. After all,
smart city is for the people; there will be no smart city with-
out the support of its citizens. It is therefore efficacious to
include the citizens as engaged actors in the end-to-end pro-
cess of the smart city development. Otherwise, its smart city
advancement would inadvertently cause unnecessary issues
such as user-disengagement or digital-divide in the city - a
clear contradictory disparity in its original set out towards
a smart city. With the provision of the right platform and
tools, the citizens can play an active role in the evolution of
their city, whether it is to include the citizens in the decision-
making process of their city, or to support the citizens in the
co-creation of their city. However take note that it is simply
impossible to involve everyone within the city, which will
inevitably lead to the selective inclusion of some or unin-
tentional exclusion of others. Nevertheless, its resulted out-
come, innovated through a multitude of individuals and/or
groups or communities, via a balance between cooperation
and competition, is still envisaged to be synergistically bet-
ter than the simple sum of its parts. In addition, a smart city
is nothing without the people forming its basis. The com-
plex interactions between the city and its inhabitants consti-
tute the fundamental digital layer of the city. Hence, apart
from the above, the people also play an important participa-
tory role in the capturing, delivering, and generating of data
within the digital grid; all of which are significant and can
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be collected and gathered as crowd-sourced information for
smart city. That is why, a smart city should always put the
people first; in other words, a smart city is a citizen-centric
city that always places the citizens at the center of the inno-
vation ecosystem.

But no one can do it alone, not even the stakeholders. The
broad challenges of smart city are just too great for any sin-
gle organization or government to take up the initiative it-
self. Nonetheless, the government can act as a catalyst in
stimulating an open and collaborative environment among
the public-private-people partnership by, for instance, mak-
ing available to them the access to open data. Such part-
nership can then help to alleviate the “information island”
problem - a common and imminent problem in the breaking
up of the digital-grid among the different smart city func-
tions. This phenomenon normally surfaces and can be clas-
sified into three broad observations: (a) the data is available
but it is not being tapped, (b) the data is tapped but it is not
being processed, and (c) the data is processed but it is not be-
ing actioned. The occurrence of such phenomenon is due to
the way the various city functions are inherently organized,
causing the data-flows within each of the different sectors
to be somewhat vertically heterogeneous and not associated
with one another. That is, the different city functions typi-
cally tend to operate in silos based on what they specialize
in, and normally insulate from one another in their provision
of smart applications and services within the city. As like the
biological-body analogy, the function of the hands will not
consciously cooperate with the function of the legs synergis-
tically, without the prior intermediation of the central brain
constantly tapping, processing and actioning the entire co-
ordination of the body. Hence for the entire city to function
properly as an overall healthy system, clever and innovative
partnerships among the various parties are therefore critical
in order to ensure the holistic uptake of smart city.

5.3. Concluding Remarks
The new paradigm brought about by the ‘city smartization’
period has ushered in a wealth of opportunities ahead of us,
only if we could think and act smartly. There are a number
of strong external and internal drivers that are forcing smart
cities to happen, which have consequently pushed many
cities into taking action in order to be part of the ‘smart’
bandwagon. But the uptake of smart city is still rather im-
mature and ill-defined. At the moment, the definitions of
smart city, as well as its frameworks, are still evolving; and
there are yet any formal methodologies and systematic met-
rics to assess the value or to measure the performance of
smart city. In addition, the entry to smart city is also con-
fronted with a number of hurdles, namely the political (e.g.
the attribution of power and control among its stakehold-
ers), technical (e.g. the interoperability of its heterogeneous
systems and technologies), and financial (e.g. the justifica-
tion of its return on investment) barriers. Many proponents
have therefore taken a rather long term view in the overall
roadmap towards smart city, with its immediate return value
rationalized in terms of its public civic-value rather than its
private economic-value. Nonetheless, looking at the point

in time that we are residing in, in relation to the span of the
‘city smartization’ period, our route to smart city is still at
its infancy phase of development, where much of its hidden
potential has yet been unlocked and remains to be fully re-
alized.

According to Forrester Research, “Smart city solutions
must start with the ‘city’, not the ‘smart’” [38]. This paper has
delineated two forms of innovation that can be conducted
in the field of smart city: (1) Product innovation based on
the SMART technological framework, and (2) Process in-
novation based on the 4P partnership model. The former is
pertaining to ‘how to do smart city with emphasis placed
more on creating its technological content’; and the latter
is pertaining to ‘how to do smart city with emphasis placed
more on putting it into context’. Both innovation fronts are
complementary to one another in order to ensure and put for-
ward a more complete realization of smart city that actually
meets all the particular needs of that particular city at that
particular time. These can be applied whether it is for the
development of new green cities (such as Masdar City [39]

and Songdo IBD [40]) or the redevelopment of old brown
ones (such as London [41] and Hong Kong [42]). The only
main difference is that the new cities are created as smart
where their essential infrastructures might be too undevel-
oped or unavailable; while the old cities are regenerated as
smart where their existing infrastructures might be too rigid
or restrictive.

Lastly, as a closing statement, bear in mind that the road
towards smarter city is not a one-off process but an evolu-
tionary one. First we shape our city, then our city shape us
- it is a perpetual inter-looping cycle of innovation, with the
city acting as real-world civic laboratory for continual de-
velopment and transformation.
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