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Abstract 

 

There is abundance of literature describing what a smart city is. These definitions, however, 

can be very diverse, depending on the motivation of each stakeholder. Reviewing literatures 

related to smart cities show that the concept of smart city can be largely categorized into 3 

main categories: 

(i) Academia 

(ii) Government bodies, public sector, regulators 

(iii) Industry (specifically private entities including service providers, hardware / 

software providers, private town planner, etc). 

 

The literature review further reveals that: 

(i) there is still a wide disparity in what actually constitutes a smart city 

(ii) there are nonetheless several keywords that regularly appear in these literatures.  

 

This paper evaluates the ingredients that make up smart cities based on a review of 

selected available literature. Based on this, the ingredients are studied against 4 cities: 

Selangor, Malaysia; Seoul, South Korea; Istanbul, Turkey; and Moscow, Russia, to test 

whether those ingredients are accurate.  

 

At the end of this paper, a summary recommendation is made for smart city practitioners 

to consider when building their own version of smart city, comprising a practical executable 

framework that smart city practitioners can use as a guideline when embarking on smart city 

projects. 

 

 

1 SUMMARY 

 

From the study carried out in this paper, it is found that there is yet to be a firm authoritive 

definition of what constitutes a smart city. However, based on a review of 120 literature, it is 

deduced that there are some common recurring themes within those definitions, with the top 

three being sustainability, people / citizen and services.  

 

However, when a study is made on 4 sample cities (Selangor, Malaysia; Seoul, South 

Korea; Istanbul, Turkey; and Moscow, Russia), it was found that not all of the themes are 

relevant to all those four cities.  

 

It is therefore deduced that there shouldn’t be a generic cookie-cutter theme that is to be 

adopted across the board for different cities, as each cities would have its own sets of 

challenges. Cognizant of this, there should still be a guiding definition to facilitate smart city 

practitioners, as well as property owners, when determining the “smartness” of a city. 

Framework that could provide a guideline on elements that are to be considered when 

embarking on a smart city project. Based on the above, the following smart city definition is 

proposed: 
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a smart city is any city that intuitively adapts and responds to the needs of its citizens 

 

Additionally, smart city practitioners will also benefit from a practical Smart City 

Execution Framework. Hence, the following 5 elements 1+2+2 Smart City Execution 

Framework is proposed: 

 

One (1) USER element: 

 the persona that we are addressing 

 

Two (2) COMMERCIAL / BUSINESS MODEL elements: 

 what is the actual problem that we are solving? 

 how can we ensure the sustainability of the smart city? 

 

Two (2) TECHNOLOGY elements: 

 what technology can help us address the above problems, for the above persona, 

based on a business model that will be sustainable? 

 who are the existing players within the ecosystem that we can leverage on to 

achieve the above? 

 

Only if all 5 elements above are fully considered would the city be able to achieve the 

three desired smart city characteristics (intuition, adaptability / responsiveness, citizen needs). 

 

 

2 INTRODUCTION 

 

The year 2007 marked a significant milestone in modern urban living. It was the year that the 

number of city dwellers tipped the number of those living in rural areas. And this number is 

not expected to slow down anytime soon, with almost two-thirds of population expected to 

live in urban areas by 2050 (ITU, 2014).  

 

This mass migration to the cities would inevitably put a strain on the city resources 

(water, energy, space etc) and give rise to social issues (congestion, job scarcity, health care, 

education, etc). City authorities, developers, town planners, and all those tasked with 

providing city dwellers with a better standard of living will be forced to find solutions that are 

better, cheaper and more efficient. Thankfully, the advancement of information and 

communication technology (“ICT”) supporting these services are at such an advanced stage 

that the stakeholders can leverage on these technology to ensure a better quality of life for its 

inhabitants. These are already visible in many cities globally today, such as global 

positioning systems (“GPS”) tracking of public buses, digital control of city traffic, electronic 

transactions for city-related transactions, to name just a few. 

 

Hence the term “smart cities” are coined where authorities and vendors alike embark on 

initiatives that leverage on ICT and technology to provide city dwellers a better quality of 

life.  

 

The concept of smart city has been in the forefront from as early as 2007, and has 

increased in popularity in recent years. An early paper describes it as a city that is 

independent, self-decisive and aware of its citizens (Giffinger et al, 2007). Industry players 
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soon followed, with service providers such as IBM, Hitachi, Siemens etc all joining into the 

foray to attempt to define what a smart city is. Today, more than 100 cities have also claimed 

that they are themselves “smart cities”.  

  

2.1 Problem Statement 

 

2.1.1 There is no one clear accepted definition (yet) of what constitutes a smart city. 

 

With no clear definition of what is actually a smart city, it is hardly surprising that the smart 

city concept has attracted its fair share of criticism - from inference that the concept of smart 

city is merely a natural progression of urban progression (Nam and Pardo, 2007) to even 

declaring smart cities as no more than just corporate business plan (Rosati and Conti, 2016) 

or corporate storytelling (Soderstrom et al, 2014) perpetrated by the smart city vendors for 

their own benefits. Cities that declare themselves “smart” have also been criticized as being 

“self-congratulating” with no tangible positive benefits (Allwinkle and Cruickshank, 2011).  

 

2.1.2 In the absence of a clear definition, property developers, town planners, regulators 

and other smart city practitioners face difficulties to plan and build a city that they 

can conclusively claim to be a smart city. 

 

New cities are mushrooming everywhere to cater for the ever increasing urban population 

swell. Existing cities are also struggling to improve their infrastructures and services to meet 

the needs of their citizens in the most efficient and sustainable way. The concept of “Smart 

City” appear to be the holy grail to meet these demands. However, without a clear framework 

or guideline on what are the most important features needed to address those needs, property 

developers and town planners will face challenges to plan and build their infrastructure that 

would meet those needs. Infrastructure could be so under scaled that it cannot cater for the 

needs of their citizens, or too over scaled that they become white elephants and investments 

are wasted.  

 

2.2 Research Questions 

 

RQ1: In the absence of a conclusive definition of what constitute a smart city, what are the 

most common pre-requisite ingredients for the establishment of a smart city? 

 

RQ2: With the pre-requisite ingredients identified, is there a structured process that can be 

taken by smart city practitioners intending to embark on a smart city initiative? 

 

2.3 Research Objective  

 

The objective of this paper is not meant to recommend a standard definition or measure of 

what a smart city should be, but rather as a proposed conceptual framework that has been 

developed from the various definitions of a smart city. This will provide guidance for 

practitioners (such as local councils, service providers, township managers, city developers) 

who aspire to develop smart cities with a reference point on what should be considered when 

embarking on that initiative in those cities, and what are the recommended steps to be taken.  

 

At the end of the study, the paper will propose  
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(i) the most common ingredients of a smart city; and 

(ii) a practical executable framework that smart city practitioners can use as a guideline 

when embarking on a smart city project. 

 

2.4 Research Contribution 

 

With or without formally coining the term smart city, many cities are already taking 

advantage of technology to “smarterize” their processes and services. Thus, “smart cities” in 

whatever form that the stakeholders may choose to define them, have to a certain extent 

provided benefits in one way or another (e.g. more efficient public transportation resulting in 

more public commuters and less cars in the city).  

 

Therefore, if cities are already adopting many of the smart services available without 

consciously stating that they are embarking on a smart city initiative, is there then a need to 

have a standardised definition of what a smart city is?  

 

It is submitted that a standardised definition or framework of a smart city would be 

useful as follows: 

 

a) To new city developers 

 Similar to what is typically called an Urban Design Guideline, a clear smart 

city definition would provide clear guidance on what is required to be 

incorporated into a new city. This will in turn ease the planning, budgeting and 

development process. Infrastructures can be scaled accurately to meet the 

needs of the citizens, thus ensuring investment are optimized. 

 

b) To city authorities 

 A clear definition will in turn provide clear measures. Clear measures are vital 

for city authorities to measure their performance and address any gaps. 

 

c) To taxpayers and property owners 

 Similarly, a clear measure will enable tax payers and property owners to 

clearly assess whether their money is put to good use.  

 It will also address the critics who claim that smart cities are merely marketing 

gimmicks – a clear definition would avoid city authorities and /or property 

sellers from liberally self-labelling themselves “smart” without first fulfilling 

the basic requirements. 

 

 

3 RESEARCH METHODOLOGY 

 

The Research Methodology is based on a 3 steps approach: 

 

(i) Literature review to identify the topmost common themes of smart cities; 

(ii) Case study on four selected cities to test and validate the above themes; and  

(iii) From the above study, to propose a smart city conceptual execution framework. 
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3.1 Literature Data Collection Method 

 

The first step, i.e. the literature review was built starting from a previous study done by ITU 

(2014), then supplemented with other definitions from additional literatures. To ensure 

maximum representation of as many smart city definitions as possible, definitions were 

collected from the following categories: 

 

(i) Academia, which includes academic journals, conferences, publications 

(ii) Government, which includes government bodies, public sector, regulators 

(iii) Industry, which mainly includes private entities comprising service providers, 

hardware / software providers, private town planner. 

 

The definitions were, where possible, cited verbatim to avoid any potential 

misrepresentation. These definitions were then ran through a word crunching software to 

identify the most common keywords that have been used to describe smart cities. Then, the 

top 25 words that were most often repeated were identified, after eliminating common words 

and propositions (e.g. the, a, an, with, etc). As expected, the words “smart” and “city / cities” 

were the two top words. However, since the topic studied pertains to smart city, the concept 

has been assumed as implied, thus were also excluded from the calculation. The word 

“urban” was also excluded based on similar justification. 

 

3.2 Case Study Subjects 

 

From the collection of these themes, the second step is to test and validate them against actual 

cities. For this purpose, four cities were identified,  

 

(i) Selangor, Malaysia 

(ii) Seoul, South Korea 

(iii) Istanbul, Turkey 

(iv) Moscow, Russia 

 

These four were specifically selected because they have specifically announced that they 

have embarked on smart city or smart nation initiatives, with various degrees of success. 

Also, these four cities are part of EPFL’s IGLUS program, hence in depth study was already 

carried out on these cities, with primary hands-on engagement experience with the relevant 

stakeholders. 

 

3.3 Proposed Practical Smart City Framework 

 

Based on the findings from the case study of the three smart cities, against the literature 

review on the various definitions of smart city, this paper will propose a practical framework 

for any practitioner who wish to embark on any smart city venture. It is not aimed to 

authoritatively define a smart city, but rather as a conceptual practical guideline that is highly 

practical and usable for the specific needs of any particular city.  
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4 LITERATURE REVIEW 

 

4.1 Introduction to Smart Cities Concepts 

 

With the increased popularity of smart cities phenomenon, there have been many discussions 

on what exactly constitutes a smart city. However, there has yet to be an authoritive 

definition that practitioners and citizens can use as a yardstick to definitely say whether a city 

is smart. Without this certainty, there is the challenge of potential inconsistencies in the 

development of smart cities. At best, there would be misaligned expectations from all 

stakeholders, and at worst, these inconsistencies could be taken advantage by unscrupulous 

parties. 

 

Early literatures indicate that smart cities were initially very focused on futuristic utopian 

hi-tech cities. The vision of flying cars, automatic household gadgets, service robots and 

intelligent systems all come into mind. However, literature also shows that this technology-

driven approach is not the most ideal. 

 

The Songdo project in South Korea is an example of how a technology-driven smart city 

can fail. It started with the noblest of intentions: Songdo International Business District aimed 

to “banish the problems created by modern urban life” (McNeill, 2014). Today, often dubbed 

as a “Chernobyl-like ghost city”, this mega billion dollar project has failed to attract investors 

and inhabitants (Pettit, 2018). It seemingly had all the ingredients needed to make up what 

was thought to be a smart city: sensors built into city infrastructures, neighbourhood 

connected via video connectivity, traffic autonomously managed, etc. But with all its 

technology advancement, Songdo was deemed as a failure, and could not attract “normal” 

people, hence the sterile feel to the city.  

 

Following the lacklustre performance of Songdo and other similar technology-led smart 

cities, many cities have adopted a more city-led approach. This is where the city itself defined 

what is required in their respective cities, with technology as an enabler instead of a leader. 

An example of a city-led smart city is Seoul, South Korea, where there are many top-down 

initiatives and city-driven programs that capitalize on technology.  

 

Of late, many cities have begun to become smarter from a more bottom-up approach, 

with the needs of the citizens as the starting point. Smart services are co-created by the 

citizens and the market, most times independent from any city-driven initiatives. Citizen 

participation and public inclusivity are paramount in this type of smart cities. 

 

These three types of smart cities have been succinctly illustrated by Cohen (2015), 

summarized as follows: 

 

 
Figure 1: Cohen (2015) 3 Generations of Smart Cities 
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Cognizant of the many examples of smart cities, many have attempted to define smart 

cities, including academicians, regulators and practitioners. However, there is no single 

authoritive definition that could conclusively say that a city is smart.  

 

There have also been attempts to describe a smart city through a conceptual framework. 

For example, Zyagris (2013) developed a reference model that conceptualizes a city’s smart 

initiatives ecosystem through multiple layers that make up a smart city. How a city manages 

the interdependencies between these multiple layers, from the most basic layer of the city 

infrastructure, to the various city enablers (environment, connectivity, instrumentation, 

integration, applications and innovation), determines the city’s success in its smart city 

initiatives.  

 

 
Figure 2: Zygiaris' Smart City Reference Model 

 

Unfortunately, even with all these conceptual frameworks to define smart cities, they 

provide little guidance for practitioners who want to embark on a smart city project. While 

the ingredients are all laid down in these framework, practitioners are still unclear on how 

should all these ingredients be pieced together. Where to start? What to consider? All these 

practical considerations are important so that any smart city practitioners would be able to 

build a city that is truly smart.  
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4.2 Financial Challenges Around Smart City Investment 

 

An additional challenge with smart city projects are the investments needed to start and 

sustain the projects. In the conference “Smart Cities: Re-Imagining Smart Solution In 

Today’s Digital Age” held on 28th – 29th March 2018 in Kuala Lumpur, Raja Zuraifah Raja 

Musa from the Iskandar Regional Development Authority of Malaysia (“IRDA”) presented 

the Malaysian’s government’s aspiration for smart cities for Iskandar Malaysia. One of the 

items she mentioned is on the matter of funding.  

 

In her delivery, she mentioned that more and more smart cities developments need the 

support from private organizations to fund and sustain the cities. Traditionally, cities are 

funded by the government coffer for example through tax collections. However, with funds 

getting more and more depleted, cities that are pursuing smart city initiatives need to find 

alternative sources of income, and hence this is where private investment come in. Similarly, 

Frost and Sullivan (2017) also highlighted that major global smart cities are implementing 

smart city solutions through strategic partnerships with solution providers.  

 

However, where traditional government-sourced funds are mostly driven by altruistic 

motivation, private corporations’ obligation is first and foremost to their shareholders. More 

often than not, shareholders expectation are simple and straightforward: a healthy bottom 

line. Hence, for smart city practitioners coming from the private sectors (e.g. property 

developers, smart service providers, telecommunication companies) how can they assess and 

decide on their participation in smart city initiatives? How do companies convince their 

shareholders that capital investment made into smart city initiatives are beneficial to the 

companies? 

 

Capital investments are funds that are invested in a venture or a company for the purpose 

of obtaining future gains. It can also refer to investments made to acquire fixed assets that 

will bring in continuous future profit for the company.  

  

Capital investment decisions are typically used in the following instances: 

 

(a) to make decisions between two potential investments (i.e. mutually exclusive 

investment decision); 

(b) to decide whether or not to enter into a venture (i.e. independent project investment 

decision). 

 

In the smart city example, where a private company is expected to participate in the 

investment, example of the capital investment decision that the company would be pondering 

upon would likely include the questions below, which have been adapted from Dayananda 

(2008): : 

 

Independent Project Investment Decision Mutually Exclusive Investment Decision 

 Should my company participate in 

the smart city initiative? 

 What would be the incremental 

value that my company will get by 

providing services to this smart city?  

 What are the services that my 

company need to provide to support 

this smart city initiatives, and what 

would be the investment needed? 

 What is the best model that my 

company can offer to this smart 
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 Should my company acquire a stake 

in the company that is the major 

smart service provider in the smart 

city? 

 

city? A straightforward vendor 

model? Public Private Partnership 

(“PPP”)? Joint venture (“JV”)?  

Table 1: Sample Capital Investment Decisions, adapted from Dayananda (2008) 
 

Traditionally, companies utilise very finance-driven methods to assist them in making 

capital investment decisions. The typical methods include Net Present Value (“NPV”) using 

Discounted Cash Flows (“DCF”) and Internal Rate of Return (“IRR”). The steps that are 

typically taken can be simplified as follows: 

 

 
Table 2: Typical Steps For Capital Investment Decision 

 

This method can be further complemented by the calculation of Payback Period (“PB”) 

which calculates the period that it takes to recover the original investment.  

 

The decisions that would be taken for each of the decision points above will be 

dependent upon the type of decision sought, examples of which are illustrated as follows: 

 

Decision Method Independent Project Investment 

Decision 

Mutually Exclusive Investment 

Decision 

Cash Flow Would this smart city project 

give me a cash flow above RM x 

Which smart city project would 

give me the highest cash flow? 

NPV Would this smart city project 

give me a positive NPV? 

Which smart city project would 

give me the highest positive 

NPV? 

IRR Would this smart city project 

give me an IRR above x %? 

Which smart city project would 

give me the highest % of IRR? 

Payback Period Can I recover my investment 

within x years?  

Which smart city project will 

give me the shortest payback 

period? 
Table 3: Decisions For Capital Investments In Smart City Investments 

 

In a nutshell, decisions are made based on comparison between costs against the benefits. 

These methods obviously have their own advantages, the most important one being that these 

methods provide straight forward objective results. In mutually exclusive investments, 

financial figures give easy comparison. The data that are needed to calculate these decision 

points are also relatively easily obtained. Further, these methods are widely accepted by most 
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practitioners, hence if comparisons are to be made with other similar initiatives outside of the 

company (for example for benchmarking purposes), apple to apple comparison can be easily 

made. 

 

However, these methods often are biased towards shorter term initiatives, and towards 

initiatives that have more easily quantifiable benefits (Alkaraan & Northcott, 2006). 

Investments in smart cities are neither short-term nor easily quantifiable. With the advent of 

many new technology and innovative business models that surround smart cities, decision 

can no longer be made through reliance solely on financial figures. Instead, decisions about 

smart city initiatives should be approached from a financial as well as strategic point of view.  

 

So what are the “strategic” or non-financial elements that are to be considered that can 

influence a commercial decision for a smart city venture? Some of the elements are:  

 

(i) Determinant of risks (and discount factors) 

 

Discount Rates are often imputed into financial analysis to take into consideration 

cost of capital, inflation, taxes as well as the project risks. One type of discount rate 

that is often adopted is the Weighted Average Cost of Capital (“WACC”), which 

represent the cost of the capital to the company. 

 

However, in new ventures such as smart cities the choice of a suitable discount rate 

can be difficult. Benchmarks are often also difficult to find as everyone is still at the 

exploratory stage. Hence, determining the discount rate to reflect the risks associated 

with investments into smart cities can be challenging and subjective. But over or 

under estimating risks can impact the outcome of the financial analysis, and thus 

influence the decision making.  

 

One way to overcome this challenge is to identify what is the most acceptable rate 

that the stakeholders are comfortable with, then apply this rate to all projects across 

the board. This provide a uniform risk rate to all projects, and would thus make it 

easier to compare. However, the downside to this approach is that the risks associated 

with new types of technology or business model are often higher than the traditional 

businesses, and as such the generic WACC would not effectively reflect the 

investment risk. 

 

The discussion above also mentioned the practice of building a risk sensitivity 

analysis that will give managers a range of results, which also to a certain extent 

mitigates the impact of over or under estimating the risk factors. 

 

(ii) Valuation on intangible benefits and intangible assets 

 

Very often, a company who participate in smart city initiatives do so for other non-

financial motivation. Strategic first mover advantage could be one. A 

telecommunication service provider for example, would often invest in a new smart 

city by deploying its basic telecommunication infrastructure in the area despite the 

absence of community (TM, 2014). By doing so, it allows the telco to be ready for 

service when the community starts to populate the city. What the financial analysis 

would be challenged to capture is the qualitative value of this first mover advantage, 
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both in terms of how it positively impact the telco as well as how it can have a 

negative impact on its competitors.  

 

Recent news in the smart services and technology sectors have shown how important 

the valuation of intangible assets can be. For example, a ride-sharing company Grab, 

which operates in 168 cities in 8 countries across South East Asia, reportedly made a 

USD82.8 million loss in 2016, triple the losses of 2015. And yet, it still managed to 

close a USD2.5 billion fundraising round in January 2018, against a company 

valuation of USD 6 billion (Forbes, 2018). 

 

Other intangible assets that often pose challenges for financial analysis include human 

capital (Royal & O’Donnel,2008), company brand (Dicuonzo, Perrone & Dell’Atti, 

2018), and intellectual capital (Too & Yusoff, 2015). 

 

In strategic smart city initiatives, often there will be non-financial benefits that can be 

obtained. Data for example. Smart cities collect a lot of data from the many data 

points (sensors, CCTV, mobile phones, trackers etc) that are located around the city. 

These data, if analysed and synthesised correctly, can be transformed into other 

meaningful information that can be useful to many parties. However, very often there 

needs to be a sufficient amount of data to be collected before it can be baselined for 

future artificial intelligence. Also, question on how these data can be properly and 

effectively monetised is still at its infancy. Unless and until these can be sorted, the 

data collected, though valuable, would be difficult to be valued and quantified for the 

purpose of financial analysis. 

 

(iii) Consistency with corporate strategy 

 

Any new venture embarked upon by the company should be aligned to its ultimate 

corporate objective and strategy. Capital investment decisions should be made by with 

the company’s end-goal in mind. The works of Porter (1985) and Kaplan & Norton 

(1992) have shown the importance of aligning decision making with all elements 

within the organisation. Financial consideration alone should not be the determinant.  

 

Porter for example suggests that all decision should be aligned with the company’s 

primary activities (inbound logistics, operations, outbound logistics, marketing & 

sales, services) and support activities (infrastructure, human resource, technology, 

procurement). 

 

Similarly, Kaplan & Norton stresses on the importance of anchoring the company’s 

overall perspective (financials, internal business processes, innovation & learning, 

customer) to the company’s mission and objective.  

 

Galati (2017) found that investment in smart cities are fraught with challenges – returns 

are uncertain, business models are still in infancy and investment take a long time to recover. 

So, if decision makers had relied solely on financials, perhaps many smart cities would not 

have been realised.  
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4.3 Literature Search Approach 

 

For this study, various literatures were referred to identify the definition of smart cities. 

Based on a content analysis of these literature, a total of 121 definitions of smart city were 

extracted from these sources. The list of the 120 definitions have been included in Appendix 

1.  

 

Based on a literature review of the 120 definitions of smart city, the following keywords 

have been identified as the top 25 most frequently occurring words: 

 

 
 Word Count Percentage of Occurrence* 

1 sustainability 102 10% 

2 citizen + people + human 70 7% 

3 service 64 6% 

4 infrastructure 61 6% 

5 technology 58 5% 

6 information 51 5% 

7 economy 50 5% 

8 efficiency 46 4% 

9 resource 46 4% 

10 environment 42 4% 

11 life 41 4% 

12 quality 40 4% 

13 management 39 4% 

14 system 39 4% 

15 development 38 4% 

16 energy 34 3% 

17 ICT 33 3% 

18 social 31 3% 

19 communication 27 3% 

20 innovation 27 3% 

21 transport 27 3% 

22 public 25 2% 

23 water 25 2% 

24 safety & security 24 2% 

25 business 23 2% 
Table 4: Top 25 keywords related to smart cities based on literature review 

*percentage is calculated based on the total occurrence for the top 25 words 
 

As can be seen from the table above, the top themes are sustainability, citizen/people and 

services.  

 

Even more interesting is when the definitions were segregated based on their source type. 

It was found that different segments have different priorities. Definitions derived from 

academic sources saw that the topmost priority was similar to the one at the overall level, i.e. 

“sustainability”, occurring 9% of the total occurrence of the top 25 words, which was 
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consistent with the overall priority. However, the academics also favour economy (6%) and 

life (6%). Similarly, definitions derived from government bodies also saw citizens and 

sustainability as the top 2 most occurring themes with both at 7%. However, the government 

bodies also often consider life, occurring at slightly below 7% of the time.   

 

Academic 

Word Percentage of Occurrence 

sustainability 9% 

economy 6% 

life 6% 
Table 5: Top 3 keywords related to smart cities based on review of literature from academic sources 

Government  

Word Percentage of Occurrence 

citizens 7% 

sustainable 7% 

life 7% 
Table 6: Top 3 keywords related to smart cities based on review of literature from government bodies 

 

Industry  

Word Percentage of Occurrence 

sustainability 9% 

citizen 7% 

service 7% 
Table 7: Top 3 keywords related to smart cities based on review of literature from the industry 

 

What can be deduced from this exercise is that different segments, or different 

“personas”, would have a different perspective on what constitutes a smart city. This in turn 

will determine the different priorities that are to be focused on, depending on which persona 

hat that we are wearing in that particular time. 

 

The question now is whether the themes identified above are applicable to real life 

examples of actual cities dubbed as smart cities. 

 

 

5 CASE STUDIES 

 

5.1 Selangor, Malaysia 

 

In Malaysia, there have been several attempts to introduce smart cities. At the highest level, 

the key stakeholder is the Government itself. The Federal Government of Malaysia is a strong 

proponent of smart cities, as evidenced in its 11th Malaysian Plan which specifically mentions 

that smart cities will be an approach to improve quality of living in cities. Through its 

Ministry of Communications and Multimedia, the Government will ensure that urban 

dwellers’ pain points are addressed.  

 

The 11th Malaysian Plan is the 11th instalment in a series of strategic plans that the 

Government of Malaysia builds towards achieving a vision that will culminate in year 2020. 
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Strategic Thrust 5: Strengthening infrastructure to support economic expansion of the plan 

would be especially relevant to urban practitioners. 

 

The 11th Malaysia Plan is useful to urban practitioners based on several factors:  

 

(i) Commitment 

 

It reaffirms the Government’s commitment to smart cities and other urban planning 

initiatives. Strategy C4 for example, exhibits the Government’s commitment to build 

and/or strengthen the infrastructure needed to promote smart cities.  

 

Similarly, Focus Area G also mentions the commitment of the Government to 

invest in developing city competitiveness master plans for 4 major cities: Kuala 

Lumpur, Johor Bahru, Kuching and Kota Kinabalu. 

 

On the strength of this commitment, urban practitioners would have a basis to 

justify investments into initiatives related to smart cities and urban planning. 

 

(ii) Clarity 

 

The Plan is also useful to practitioners because it suggests the services that urban 

practitioners should focus on, specifically Exhibit 7-14 in the 11th Malaysian Plan 

document. 

 
Figure 1: Exhibit 7-14 of the 11th Malaysian Plan 

 

The Plan also specifies clear deliverables that it hopes to achieve, from existing condition 

to the future that it aims to be. For example: 
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Figure 2: Smart city deliverables from the 11th Malaysian Plan 

 

 At the State Government level, several Malaysian states have also embarked on smart 

city initiatives. Some of the Malaysian cities that have publicly announced their smart city 

initiatives are: 

 

a) Smart City Iskandar Malaysia, by Iskandar Regional Development Authority 

b) Selangor Smart City, by Menteri Besar Selangor Incorporated 

c) Mukah Smart City, by Regional Corridor Development Authority, Sarawak  

 

Another big stakeholder that are also actively building their own versions of smart cities 

are the property developers themselves. Examples include: 

 

a) Cyberjaya Smart City, by Cyberview Sdn Bhd 

b) Smart and Connected Iskandar Puteri, by UEM Sunrise Berhad & Iskandar 

Investment Berhad 

c) Medini Iskandar Smart City, by Medini Iskandar Malaysia Sdn Bhd 

 

In each of the instances above, the stakeholders have drawn up their individual respective 

framework or blueprint which specify the key areas that they would focus on. 

 

Selangor is one of the 13 states in Malaysia. Situated on the west coast of Peninsular 

Malaysia, Selangor’s strategic location provides it with abundant opportunities. In terms of 

productivity, Selangor contributes about 22.7% to Malaysia’s GDP, supported by industries 

such as electronics & electrical products, transport equipment and metal products.  

 

It also has the highest population at 6.3 million, which represents about 20% of the entire 

Malaysian population. Its entire area of 7,957km2 is one of the most urbanised in Malaysian, 

at more than 90% urbanisation rate. Selangor is in close proximity to Kuala Lumpur, 

Malaysia’s capital, as well as Putrajaya, the administrative centre. It is also home to 

Cyberjaya, one of Malaysia’s most technologically advanced city and one of the earliest 

example of Malaysia’s smart city.  

 

5.1.1 Selangor’s Urban and Smart City Challenges 

 

Through a 5-month long citizen engagement process (including workshops, surveys, deep-

dive sessions, labs, dialogues etc involving the public, local councils, state agencies, district 

land offices and other stakeholders), the Selangor state government identified the top 5 urban 

challenges faced by the people in Selangor. The challenges are: 



 16 

  

 

 

a) Transport & mobility 

b) Infrastructure 

c) Governance 

d) Safety & security 

e) Solid waste management 

 

In addition to the above urban challenges, Selangor also faces several challenges in its 

attempt to implement a smart nation. 

 

(a) Standardized Definition / Blueprint 

 

As highlighted above, there have been many smart city initiatives. Nevertheless, there is 

no one definitive definition of what makes a city “smart”. With no clear definition of what is 

actually a smart city, how do we conclusively claim a city to be smart? Different stakeholders 

may have different motivations that drive their smart city aspirations. Government bodies 

may want to introduce smart cities so that their citizens may enjoy a better quality of life. One 

property developer may introduce smart city because of its strong belief in environmental 

sustainability. A second property developer may embark on smart city initiatives to create a 

product differentiation in the market. Yet a third property developer may just want to sell its 

property and smokescreen typical services as “smart services” How then do Selangor 

property buyers ensure that they do not fall into marketing traps of property developers 

judiciously claiming that they are building smart cities?  

 

(b) Data and Infrastructure Integration / Optimization 

 

With many services that forms a smart city (e.g. transportation, education, healthcare), 

and with many different stakeholders, it is hardly surprising that the different organizations 

and agencies are collecting data individually, on different systems, on different platforms. 

Ideally, these organizations and agencies should work together to efficiently gather the data 

and provide the necessary services. Unfortunately, due to many factors (policies, 

administrative, political, commercial), they work in silos, thus preventing efficient sharing of 

information of efficient usage of shared infrastructure. 

 

(c) Business Model – Who Pays? 

 

Today, the traditional business model (which often focus on capex investment by service 

providers) may no longer be relevant nor appropriate. Instead, an opex model, or a benefit 

sharing model, could be alternative business models where private corporations can invest in 

urban planning. For example, rather than putting aside a sum of money to pay vendors to 

install smart city light, the Plan could propose that the vendor share the amount that the 

Government saves as a result of the lights. 

 

As always with large-scale services, the question would be: who will be the one to make 

the first investment into smart cities? In states like Selangor, it is encouraging to see that the 

state government is committing to invest in the identified focus areas, thus spending its 

money for the benefit of its taxpayers. 

 

In the case of non-governmental bodies though, it is more likely to be driven by 

commercial benefits. Without the assurance of a healthy ROI, corporations will be reluctant 
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to invest into the infrastructure to support smart cities. More prominently in the case of 

property developers, who once it sells its properties, would typically handover the 

management of the property to the local authorities. In this case, how then can the property 

developers recover their investment when there would presumably be running costs to run the 

smart city services. 

 

d) Commitment from other Key Players 

 

As always, city-related initiatives cannot be viewed myopically or in silos. The entire 

ecosystem must commit towards the targets that have been set. This includes commitment 

from telecommunication companies, hardware & software vendors, data centre providers etc. 

With these commitments spelt out in the plan, the urban practitioners can assess the readiness 

of the ecosystem to support any smart city aspirations. 

 

5.1.2 Selangor’s Smart Nation Initiative 

 

As one of the most progressive states in Malaysia, Selangor has one of the most 

comprehensive smart city plan. The entity entrusted to spearhead the smart city initiative is 

Menteri Besar Selangor Incorporated (“MBI”), a state-owned enterprise.  

 

Based on the urban challenges identified from the citizen-engagement session above, 

MBI drew up a program called the Selangor Smart Nation initiative, which aims to leverage 

on IoT to improve its citizens’ quality of life. The Smart Selangor project is anchored on 12 

domains: 

 

a) Smart Governance 

To promote open and participatory government between all stakeholders using 

technology and analytics and sharing of data and information.  

 

b) Smart Digital Infrastructure 

The state will enable the Smart Selangor initiative through a comprehensive ICT and 

telecommunication infrastructure, which includes Next Generation Network 

(“NGN”), IoT platform, mobile & wireless access, data centre & disaster recovery 

centres and intra-government connectivity.  

 

c) Smart Transport & Mobility 

The city will be enabled by a transportation system that has multi-modal access and is 

efficiently connected. 

 

d) Smart Waste Management 

The city will minimise waste through an end-to-end integrated value chain. 

 

e) Smart Healthcare & Wellbeing 

Through this program, Selangor will undertake a digital transformation in its 

healthcare services.  

 

f) Smart Education 

A transformative initiative that will revamp the way education is delivered and 

experienced, towards preparing its human capital for the new economy.  
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g) Smart Water Management 

This program will deliver water to customers more efficiently, and minimise non-

revenue water while maintaining a sustainable water supply. 

 

h) Smart Energy & Utility 

A Sustainable Energy Infrastructure will be built that will provide solutions such as 

demand side response, storage, and smart transmission and distribution networks.  

 

i) Smart Food & Agro 

The city will use technology to maximise yield through a more efficient agriculture 

system, so that there will be better and healthier food supply for the citizens.  

 

j) Smart Safety & Security 

This initiative will enhance public security leveraging on collaboration between 

technology and the society.  

 

k) Smart Buildings 

Buildings will be enabled by ICT, building sciences and low carbon framework to 

provide their occupants with better quality of life.  

 

l) Smart Disaster Management 

The city will have an enhanced integrated crisis management system that will promote 

better coordination among all relevant agencies.  

 

5.1.3 Selangor Smart Nation Key Success Factors 

 

The Selangor state government promotes a strong social inclusion approach as one of the key 

success factors towards a smart nation, and encourages co-creation of new opportunities. 

Through social inclusiveness, the government also believes that a strong sense of individual 

responsibility will be established, which would result in a Smart Selangor that belongs to 

everyone.  

 

A second key success factor is resiliency, through lessons learnt from past failures. The 

understanding of past failures will also prepare and manage the people for risks and 

vulnerabilities that are unique to Selangor.  

 

Selangor also acknowledges that innovation is another key success factor towards 

achieving a smart nation. Only with innovativeness would the state be able to continuously 

adapt to the rapid changes happening towards becoming a smart state that remains 

continuously relevant to the needs of its people.  

 

Finally, what is a smart city if the key components in the city (e.g. transportation, 

education, retail, healthcare) is not digitally connected to each other (or at the very least, to its 

end user). Hence, one major driver for the success of smart cities in Malaysia would be its 

broadband connectivity, both in terms of speed and reach.  

 

Malaysia’s household broadband penetration rate is 77.9%, with major states of Selangor 

and Kuala Lumpur having more than 99% household penetration. Other major states such as 

Penang and Johor is also highly penetrated, at 88.6% and 86.4% respectively. (MCMC, 
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2016). This include both fixed as well as mobile broadband. More encouragingly, mobile 

phone subscription penetration rate is more than 140%. 

 

With such high connectivity penetration especially in the cities, smart city services have 

been able to flourish.  

 

5.2 Seoul, Republic of Korea 

 

The Republic of Korea was established only in 1948. It was only after the Korean War ended 

in 1953 that Korea started its explosive growth. This means that from a development 

historical point of view, Korea and, say, Malaysia were somewhat at the starting point: both 

Korea and Malaysia only started to focus on development circa 1960’s 

 

However, the Korean experienced explosive growth under a powerful military 

government. The strong leadership ensures that all development initiatives could be carried 

out swiftly. Their focus was on “growth-first” for Korea. However, this focus came at a price:  

 

 They disregarded the environment and cultural heritage to pursue growth 

 They sacrificed individuals / citizen participation to ensure rapid development 

 

The autocratic regime ended in 1987. Now there is a direct presidential election system. 

The new government has shifted the focus towards becoming more environment friendly with 

more participative citizens. The focus now is more on people.  

 

Seoul is the capital of South Korea. It is governed by the Seoul Metropolitan 

Government (“SMG”), headed by an elected mayor. It has a clear administration plan. For 

example, the SMG is very clear that in 2017, it will achieve the following: 

 

a) 10 new policies 

i. Seoullo 7017 

ii. Respecting labour, job-focused city 

iii. Economic democratization 

iv. Visiting welfare service 

v. Seoul, a safe city 

vi. Seoul-type urban regeneration 

vii. Seoul, a walking city 

viii. Tourism and MICE city 

ix. New growth engine development 

x. Seoul Biennale of Architecture and Urbanism 

 

b) 5 new facilities 

i. Cultural depot 

ii. Startup hub 

iii. Seoul upcycling plaza 

iv. Gyeongchun line forest trail park 

v. Seoul botanical garden 

 

These initiatives is clear testament of SMG’s growing focus on its people, with the 

happiness of its people being clearly spelled out as its vision: Seoul centered on people, Seoul 

where citizens are happy.  
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5.2.1 Seoul’s Urban and Smart City Challenges 

 

With an area of 605.2km2 and a population of almost 9.8 million, Seoul is one of the densest 

cities in the world. Seoul’s population growth was more a result of urban migration rather 

than natural growth. This density inevitably give rise to various urban challenges related to 

over population, exacerbated by the previous government’s position of prioritising 

development over sustainability or welfare. Some of Seoul’s urban challenges are: 

 

 Increasing number of aging population, and as a result, an increasing problem of 

elderly poverty 

 Over development in the city resulting in very limited space for any more new 

development 

 Seoul’s industries are causing air pollution that is 18 times worse than the rest of 

South Korea 

 The inevitable traffic congestion resulting from the inability of the city infrastructure 

to support the explosive number of population growth. 

 

In addition to the urban challenges that Seoul faces, there are also more challenges that 

are related specifically to its smart city initiatives. Some of those challenges are: 

 

 Open data: Traditional government agencies have been reluctant to open up their data 

to others. This, as well as the challenge of privacy concerns, are among those that are 

contributing to the speedbumps to open data initiatives.  

 Smart city services: As of 2014, a huge portion of Seoul’s smart city services were 

still being developed either in-house by the state agencies or outsourced to private 

entities. Consequently, independent smart city application developers are not given 

much the chance to explore collaboration opportunities with the city authorities.  

 Participatory data and compelling content: The challenge in encouraging participatory 

data and information sharing is to create content that is appealing enough for the 

public. There must be strong motivation that will stimulate citizens to collaborate with 

the city.  

 

5.2.2 Seoul’s Urban Planning & Smart City 

 

From the IGLUS Seoul module 2017, it was highlighted that ever since the autocratic regime 

ended in 1987, the city saw a shift from Growth Oriented Model to Urban Regeneration 

Model, meaning that focus has shifted from growth centricity (e.g. expansion of urban space, 

large scale investment; facilities development etc) to focus on citizen’s quality of life (e.g. 

humanism & naturalism, pedestrian transport etc). 

 

SMG’s urban plan is anchored on its Urban Master Plan, which has been legislated by its 

Urban Planning Act. The Urban Master Plan ensures consistency and uniformity between 

similar relevant laws by providing guidelines for urban management plans, and is inclusive of 

multiple aspects of the city, including environment, energy, transportation and infrastructure 

(Hwang & Choe, 2013). 
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Ever since its first introduction in 1990, the Urban Master Plan has gone through 3 

reviews. The first 3 versions, including the first original version, has been summarised by 

Kim (2017) as follows: 

 

Plan  The Seoul Master 

Plan for the 2000s  
(The first statutory plan) 

The Seoul Master 

Plan of 2011 

The Seoul Master 

Plan of 2020 

Target Year 2000 2011 2020 

Established 1990 1997 2006 

Vision  The capital city for 

the unified Koreas 

 The central city of 

the Pacific Region 

 A ‘people’ city 

A great, people-

oriented city to live in 

An international city 

of nature and people; 

of history and 

technology 

Core 

of the 

Plan 

Globalization, 

expansion, access to 

information, quality of 

life 

Citizen- and people-

oriented 

Healing and recovery 

Background 

and Plan 

Description 

• Balanced 

development of 

Gangnam and 

Gangbuk 

• Transition into a 

multi-nucleic city 

• Plans for a city metro 

network (13 routes) 

and a city highway 

network 

• 1 center - 5 sub-

centers - 59 districts 

  

 

• Revision of the plan 

from 2000 

• Emergence of the 

local government 

system 

• Incorporation of 

local government 

plans 

• Development plans 

for Sangam, Yongsan, 

Ttukseom, and Magok 

Districts 

• 1 center - 4 sub-

centers - 11 districts 

- 54 districts 

• Revision of the plan 

from 2011 

• Incorporation of the 

changes after the 

Asian financial crisis 

of 1997 

• Incorporation of 

changes such as 

relocation of the 

administrative capital 

and restoration of 

Cheonggye Stream 

• 1 center -5 sub-

centers -11 districts 

- 53 districts 
Table 8: Development of Seoul’s Urban Master Plan since 2000 (Kim ,2017) 

 

Announced on 26 September 2013, the 2030 Seoul Masterplan is the most recent 

revision to the Urban Master Plan, and was developed with input from representatives of the 

public as well as subject matter experts. 

 

This masterplan is anchored on the vision “A Friendly City Based on Mutual 

Communication & Care”. 5 key issues were addressed in the masterplan: 

 Welfare, Education, Women 

 Industry, Jobs 

 History, Culture 

 Environment, Energy, Safety 

 Urban Space, Transportation, Reorganization 

 

The first thing to note about the masterplan is that it received government mandate 

through a formal national legislation, thus giving the masterplan credence and authority for 
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quick and effective execution and implementation. Observations of similar initiatives in other 

countries indicate that any masterplan / guidelines / papers that are not formally sanctioned 

by the Government (through clear and tight regulations and legislations) is more likely to fail, 

as there would always be conflicting parties who will have their own agenda or vision. By 

making it legally compulsory, all stakeholders will abide to the masterplan, thus making it 

easier to execute. Common vision can also be easily achieved. 

 

This masterplan also goes through an iterative process to review the effectiveness of the 

plan every 5 years. This ensures that the plans are always relevant and contemporary. 

Furthermore, implementation is based on plans that are more issues and goal-oriented, with 

annual reports on the masterplan’s progress to be compiled and published annually. There are 

detailed measures that have been identified to measure the success of each of the 5 key issues 

identified. These measures, which are represented by indices, makes it very easy for 

practitioners to execute the strategies. The public is also invited to rate the success of each 

key strategy and their relevant indices. Results are readily accessible, hence the public can 

also monitor the success of the masterplan.  

 

However, it should be noted that too much emphasis on goals could potentially detract 

practitioners from the underlying intent of the masterplan. Instead of working towards long-

term objectives of the masterplan, practitioners could have the tendency to focus on short-

term gains, just to ensure that their annual report card is favourable. 

 

Another observation is that this masterplan appears to be a very “people-centric” 

masterplan. While other cities focus on more city-centric objectives (such as infrastructure 

development, economic benefits, efficiency etc), this plan’s ultimate aim is to make Seoul “a 

happy city for its citizens” by 2030. Similarly, focus areas also centres around the people. 

The strategies that are outlined in the masterplan addresses key issues that have direct impact 

on the citizens’ daily life, including citizens’ welfare, culture and transportation. 

 

At the same time, the masterplan also balances the need of the city. Macro city-related 

issues, such as global competitiveness and development matters, are also considered. This 

balance is important, to ensure the sustainability of the city. The key issues, and the 

corresponding strategies, bring together the administrative functions of all offices and 

departments. This results in consistency between the different offices, especially in matters 

related to planning and setting policy priorities.   

 

The planning process for this masterplan was also very inclusive. The masterplan was 

crafted with the input of citizens, as well as other experts. This bottom-up approach engages 

the stakeholders upfront, thus there is a higher sense of ownership of the finished products, 

and consequently, higher sustainable commitment to execute. This is very different from the 

traditional top-down approach that is adopted by many other city officials. Dubbed as the 

2030 Seoul Plan Development Committee, public participation also ensures that the most 

relevant values that the society embraces are considered and adopted, as are the diverse 

requirement of the citizens.   

 

However, it may be worth noting that while the participative and democratic planning 

process may work for Seoul, the model may not be as easily replicated in other parts of the 

world. The process was iterative, thus entailing a long cycle time. Further, the democratic 

model may be a more popular approach, but taking on the democratic route may skew the 
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priorities to more “top-of-mind” issues, which may or may not be beneficial for the city in the 

long run.   

 

The Seoul Urban Masterplan is further complemented with another initiative by SMG. 

Announced in 2011, the Smart Seoul 2015 was a program to incorporate ICT into its city 

services. It is slightly different from its predecessor the u-City project introduced in 2004 

which was then mostly focused on infrastructure. Whereas the 2015 initiative was an 

initiative that focus more on collaborative relationship between city and its citizens, 

encompassing: 

 

a) ICT infrastructure 

 Securing next-generation ICT infra 

 Smart devices for all, supported with high-speed broadband optical wire 

 Device donation (distribute 2nd hand smart devices to low income families) 

 Smart capability for all (e.g. consolidating call centres of 25 district offices, video-

call system for those that are hearing impaired, education courses on ICT) 

 U-Seoul Net (provides citizens with free wifi services and full access to public 

web sites) 

 Community mapping (using GIS, mobile Seoul platform and social networks, 

citizens will be able to raise issues plaguing their community) 

 Smart metering project – to reduce the city’s total energy use by 10% 

 U-Seoul Safety Services 

 

b) Integrated City Management Framework 

 Through the strictest adherence to common standards 

 Mobile Seoul – providing Seoul’s citizen with 62 unique services over a single 

platform 

 CMS-based homepage 

 Open Governance 2.0 (sharing of government info with the private sector) 

 

c) Smart User 

 Increasing access to smart devices and education across income levels and age 

group 

 

The Smart City Platform (U-City Integrated Operation Centre) collects info from various 

sources such as centres (e.g. transportation information centre, disaster monitoring centre, 

crime prevention centre), systems (e.g. ITS, emergency rescue system), databases (e.g. urban 

facility, weather etc) and sensors (e.g. at CCTV, flow meter, building management sensor). 

These info are then used by the U-City IOC to push services such as Emergency Supporting 

Service, Disaster Response Service, Emergency Medical Service. The Smart City platform is 

based on the principle that the government will build the infrastructure, but the services will 

be developed and offered by various other organisations.  

 

5.2.3 Key Drivers In Rolling Out Smart City Initiatives in Seoul 

 

In Seoul, it was found that the main drivers for Seoul smart city initiatives are somewhat 

different from those that are found in other cities such as Malaysia and Istanbul. This could 

be due to the more matured ICT and connectivity infrastructure that is already ubiquitously 
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and seamlessly available in Seoul, hence making broadband connectivity somewhat as a 

given commodity that is taken for granted, much like electricity and water.  

 

In developing countries such as Malaysia, focus is still very much on establishing and 

improving the basic infrastructure, including broadband connectivity. With their 

communication infrastructure already matured, the focus drivers for smart city initiatives in 

Korea are to a certain degree different. When the most fundamental layer of a smart city 

development is already matured, then focus is shifted to the next layer. In Korea’s case, this 

would be on data, including data creation, management, etc. 

 

a) Ubiquitous connectivity. 

 

The first key success factor is its ubiquitous connectivity. A staggering 99.2% of Korean 

households have internet access, either via optical LAN, xDSL, cable modem or mobile 

internet. This means that 88.3% of the entire South Korean population over the age of 3 are 

connected to the internet. (Ramirez, 2016) 

 

In terms of connectivity speed, South Korea is unparalleled. As of 2016, the global 

average internet speed was 7 Mbps, while South Korea recorded an average of 28.6 Mbps in 

Q1 2017 (Gordon, 2017). Free Wi-Fi network is also easily available in public places, 

including parks and squares. (ITU, 2013) 

 

The Korean Government’s commitment towards providing ubiquitous smart services for 

its citizen is further confirmed with the introduction of u-Seoul Net in 2011, which is a 

communication network dedicated for smart services. The u-Seoul Net provides free public 

Wi-Fi and full access to public web sites, allowing citizens to have access to city 

administrative services anytime and anywhere (ITU, 2013).  

 

b) Availability of smart devices 

 

The greater the number of devices that can access smart services, then the greater is the 

network effect of those services. In this instance, Seoul is way ahead: South Korea ranks one 

of the topmost in the world in terms of smartphone penetration rate. As of March 2016, the 

penetration rate in South Korea is at a whopping 91% (Jin-young, 2016). For those in the 

lower-income group, the Government began a drive to distribute free second-hand smart 

devices, by encouraging citizens to donate their old devices when buying new ones. More 

encouragingly, South Korea also tops the list of the number of IoT-connected devices, at 37.9 

per 100 Koreans (Jin-young, 2015).  

 

However, the availability of devices must be supported with compelling content that 

motivates citizen participation. Seoul’s success in this can be illustrated by the content that 

has been created as a result of the Seoul Open Data Square initiative. Through the data 

collected within its 10 categories, at least 33 public information systems and 880 different 

datasets have been developed and provide useful citizen information such as child care 

services, transportation information, weather information etc (ITU, 2013). 

 

c) Sensors and other data collection tools 

 

Seoul has ample data collection tools that make data collection easy and seamless. This 

was done by making data ubiquitously available through an embedded intelligent city 
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infrastructure (example through sensors embedded into roads, rivers, buildings etc). Radio-

frequency identification (“RFID”) and CCTV technology are utilized as sensor network to 

monitor the safety of primary school children. Drivers are equipped with RFID tags to 

enforce Seoul’s one day no driving campaign. Other forms of intelligent technologies have 

also been used to maintain and monitor public utilities such as the Han River bridges, public 

parking and air pollution. 

 

d) Commitment to share and aggregate data 

 

Seoul’s smart city initiative hinges on the availability of all relevant data to the public. An 

open data policy is core to any move towards nurturing innovation in the smart city realm, by 

encouraging a higher degree of mass participation. It also encourages data information 

transparency, which in turn will increase the city authority effectiveness.  

 

For data to be readily accessible by those who want to analyse and consume the data, it is 

imperative that the data owners allow others to access those data. This include opening the 

API of the systems that collect those data, allowing independent developers to then analyse 

and convert the data into other forms of information that is beneficial to the rest of the 

population.  

 

In Seoul, moves towards opening up application programming interfaces (“API”) have 

been in place since 2011. Some of Seoul’s city services that have opened up their APIs 

include the GIS maps, transportation (u-Topis Sys), Bus Information System as well Seoul’s 

district CCTV system.   

 

Seoul further sealed its commitment to open data via the Seoul Open Data Square 

initiative, which discloses public information in 10 categories: general administrative work; 

welfare, culture and tourism; city management; environment; safety / security; education; 

health; industry; economy; and transportation. 

 

With all the data being generated from the various intelligent devices above, it is also 

imperative that the data be properly stored and aggregated. In this context, the SMG has 

demonstrated its commitment by consolidating over 70 separate government websites into a 

single platform (ITU, 2013). 

 

 

5.3 Istanbul, Turkey  

 

Istanbul is a major city in Turkey. Although Turkey’s capital city is Ankara, Istanbul plays a 

critical role as Turkey’s economic, historical and cultural centre. Its metropolitan governance 

structure is a result of a series of structures that has been refined since 1984. It constitutes of: 

metropolitan, district and local. Officers were identified through direct election, appointment, 

indirect election, or hybrid.  

 

The primary actor is the Istanbul Metropolitan Municipality (“IMM”), responsible for 

macro-level decisions concerning the entire city. Whereas the district municipalities are 

responsible for decisions related to traditional municipal services. It comprises of a single 

metropolitan authority with 39 local governments of 39 districts in entire province. 
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Figure 3: Istanbul's Governance Structure (Akin) 

 

5.3.1 Istanbul’s Urban and Smart City Challenges 

 

Like many mega cities trying to embark on a smarter city initiative, Istanbul has the right 

motivation but faces its own set of challenges. This is especially true considering that 

Istanbul is one of the most populous European city with over 15 million residents in its 

metropolitan area alone. Its unique geographical location that straddles across both the Asian 

as well as European continent also give rise to unique cultural issues.  

 

A 2016 study by Benli further identified some of the challenges faced by Istanbul 

specifically in relation to its smart city initiatives, which include: 

 

a) Financial capability: 60% of the respondents indicated use of Municipality resources, 

hence raising the question of sustainability.  

b) Istanbul’s relative inexperience in ICT, combined with weak skills and information in 

smart cities.  

c) Use of cloud technologies and big data analytic is still low. 

d) Concerns over data privacy and security needs to be balanced with need to share the 

data to enable city services.  

 

In addition to the urban challenges faced by Istanbul mentioned above, it was also 

learned from the IGLUS Istanbul module 2017 lectures that an additional challenge that is 

faced in the Istanbul smart city journey is the complex political dynamics that is inherent in 

Istanbul. To participate in this smart city initiative (similar to other most big projects in 

Turkey), it is pertinent for the players to understand the power structure and political 

structure, both written as well as non-written. Without this understanding, planning and 

participation will be a challenge. 

 

Another challenge faced by the Istanbul smart city initiative is the coordination between 

the various stakeholders. For example, there are already other software integrators, system 

providers and ICT companies that are already providing some kind of connected and 
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intelligent services for IMM. However, it is not quite clear how these projects align back to 

the IMM Smart City framework, if at all. 

 

One instance is NETAS, who in March 2017 announced that they have entered into a 

collaboration with ISBAK related to “Smart City IoT solutions and network management”. 

NETAS has announced several projects that they have worked together with IMM / ISBAK, 

such as:  

• Disaster & Emergency Management  

• Smart stadiums 

• Audio visual unified solutions for the Turkish judicial system 

• Providing the Ministry of Education with digital transformation and 

educational system within the FATIH project 

 

Having said that, some of the challenges that are faced by Istanbul (such as culture, 

and political dynamics between the central and municipal governments) are unique to this 

city, while other challenges (such as definition of smart cities, business models, framework, 

priority) are somewhat more universal and similar to other major cities.  

 

5.3.2 Smart Cities Initiatives in Istanbul 

 

As a country, Turkey has published five significant policy papers related to ICT policies 

between 1999 and 2015. The first policy related to ICT was published in 1999, referred to as 

the Turkish National Informatics Infrastructure Plan. The first nation-wide ICT strategy and 

action plan, the Information Society Strategy (2006-2010) was published in 2006. But it was 

only in 2015 that the term “smart city” was explicitly mentioned in any ICT related policy. 

This second generation Information Society Strategy identified eight priority areas, one of 

which is the ICT-Supported Innovative Solutions. Each priority areas consists of several 

programs. One program identified under ICT-Supported Innovative Solutions is Development 

of Smart City Program.  

 

Under this program, key focus areas include smart city governance processes, urban 

transformation, and intelligent transport systems. This program also highlighted the 

importance of ICT standards, R&D activities, effective public procurement, and living labs. It 

also discussed the need for fine-tuning policies, plans, programs and projects for efficient 

coordination of resources for smart city applications. Issues regarding capacity building and 

resource development for smart cities are also addressed in this program. 
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Figure 6: Turkey's Smart City Initiative (Akin, 2017) 

 

At the city level, Istanbul’s smart city initiative is entrusted to IMM’s affiliate, Istanbul 

Informatics and Smart City Technologies Inc. (“ISBAK”).  To provide more sustainable and 

viable cities for citizens, IMM calls the family of technology-supported systems in all areas 

of urban life "Smart City."  

 

With this project, which has a year 2024 target, ISBAK aims to take the city to upper 

levels in all areas of life with continuing studies in functional focus areas such as 

management, economy, mobility, environment, human and life.  

 

ISBAK was originally founded in 1986 to provide maintenance & repair services for 

IMM’s vehicles and to carry out traffic signalization services of Istanbul. Now, it proclaims 

to be Turkey’s Architect of Smart Cities, capitalizing on their previous experience in 

deploying Istanbul’s ITS. These experience was transferred to other means to provide a safer, 

more comfortable and greener cities, through: 

 

 Smart City Technology and Applications 

 Intelligent Transportation Systems 

 Transportation Planning and Geographical Information Systems 

 Communication-Vision and City Safety Management System 

 Intelligent Lighting System 

 Tunnel Management System 

 Vehicle Tracking and Fleet Management System 

 

As of 2017, ISBAK’s main focus for Smart City Planning are: 

 Cloud Computing and Hybrid Cloud Technologies 

 Large Data Storage, Large Data Analysis and Large Data Processing Technologies 

 Open Data Services and Integrations 

 Business Intelligence and Decision Support Systems Technologies 

 The Internet of Things and M2M Technologies 

 Cyber Security and NOC / SOC Technologies 

 Mobile Communication Technologies - 5G 

 Augmented and Virtual Reality Technologies 
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 Wearable Technologies 

 Deep Learning Systems 

 

Istanbul’s smart city system architecture was presented in Lecture No. 1 16 November 

2017 (Dilek) during the IGLUS Istanbul 2017 module, as follows: 

 

 
Figure 7: Istanbul's Smart City System Architecture (Dilek) 

 

5.3.3 Key Success Factors for Istanbul’s Smart City Initiative 

 

In addition to the challenges listed above, the 2016 Benli study also identified some of the 

key success factors for Istanbul’s smart city initiative, including:  

 

a) Collaboration among organizations was among the most important success factors, 

especially the collaboration between NGOs, universities and other municipalities. 

b) Innovative approaches in smart city applications. Institutions need to follow 

technological developments in smart cities closely and internalize them in to adapt 

them quickly to the needs of the city, while caring for change and innovation 

management. 

c) The inclusion of citizens into smart city implementation processes is very important, 

because it is the improvement of citizens’ life and increase of living standards that are 

the main objectives of the initiative. 

d) Wide usage and acceptance of mobile applications, as well as usage of smart cards 

and smart devices for payment purposes. 

e) Infrastructure for GIS is also one of the most critical success factors. 

f) Opening of local data produced by the smart city applications to public use for 

developing ICT leveraged innovative solutions 

 

5.3.4 Lessons Learned from Istanbul’s Smart City 

 

From the IGLUS Istanbul 2017 module lectures, and conversations with academicians as well 

as industry practitioners, there were several key take-away that can serve as lessons to be 

learned from Istanbul’s experience in embarking on the smart city journey.  

 

For one, there needs to be a clearer vision and mission strategy that is properly and 

clearly communicated to all stakeholders involved with the smart city initiative, including the 

council members themselves, infrastructure providers, service providers, academicians, 
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investors etc. Clear communication will ensure that all efforts are aligned towards a common 

goal, with minimal overlapping of efforts by leveraging on each other’s strength.  

 

Case in point, while the top-down direction from IMM / ISBAK is on the way, there are 

already bottom-up initiatives and projects (e.g. by NETAS) that are already ongoing towards 

building an Istanbul smart city. Similarly, ISBAK themselves is already in the smart traffic 

business, meaning that even without the smart city masterplan, certain smart city components 

are already being deployed, albeit in piecemeal. If these ongoing “smart” projects can be 

leveraged and somewhat integrated, the smart city initiative (once the strategy is finalized) 

can be achieved more quickly.  

 

On a more positive note,  the government (through IMM) seems very supportive of the 

smart city idea, and is willing to put investment into it (compared to, say Malaysia, where 

government often asks the private companies to invest or come up with alternative biz 

model). For example in the TOKI housing projects, it will be the IMM who invests in the 

basic infrastructure, thus alleviating the cost of infra investment from the service provider. 

Hence all the necessary infrastructure will be ready in these areas from Day 1. As a 

comparison, when the service providers themselves are expected to invest in the supporting 

infrastructure, often the service providers will only put in the investment only when the area 

has reached the required critical mass necessary for the investment to be recouped. This 

results in a slower availability of service within these new urban areas.  

 

5.4 Moscow, Russia  

 

With a population that exceeds 12 million people, Moscow is one of Europe’s most populous 

cities. It is also one of the densest, with approximately 4,900 people / km2. It is one of three of 

Russia’s federal cities. As a federal city, Moscow enjoys the privilege of having its own 

government which is headed by a Mayor, and is able to develop its own local laws through its 

own city legislative body (known as city Duma). Additionally, it is able to generate its own 

local tax thus enabling it to secure a continuous revenue source to sustain its city expenses. 

Moscow is one of Europe’s largest municipal economy. This is on top of any additional 

financing injected by the federal Russian government to support mega projects bearing 

“national status”. 

 

Moscow is the capital of Russia, a status which it has enjoyed ever since 1917 following 

the Russian Revolution, when Lenin’s Soviet government relocated the capital from St. 

Petersburg. When the communist Soviet reign crumbled in 1991, Moscow remained the capital 

of Russia, but with an open market policy.  

 

Moscow’s planning system can be generally found in four main documents: Moscow’s 

general development plan, administrative district plan, project of detailed planning and 

project for building layout. All four documents covers three types of zoning: functional 

(establishes ratios between public, housing, industrial and green land usage), building 

(heights and building density) and landscape (ration between build-up vs open space and 

ration between natural vs urbanized area). 

 

5.4.1 Moscow’s Urban and Smart City Challenges 

 

One major challenge faced by Moscow resulted from the urban planning crisis that has 

stymied Russia resulting from the transition from the Soviet era to modern Russia. 
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(Golubchikov, 2004). Traditionally, the Soviet urban planning was very centralized, with the 

state owning the land and central government having absolute say on the land development. 

Urban planning is hierarchically lower than economic planning. Urban planners merely carry 

out the instructions of state developers with regard to cities, settlements or infrastructure. 

There was in fact no planning legislation in the Soviet administration, because of its very 

nature of commanding and allocating. As such, urban planners were merely executors and 

were not expected to know about legal requirements, ownership structures, easements etc.  

Urban planning was generally to serve the national rather than individual needs. This is 

reflected in their approach towards city infrastructures such as housing, services and green 

spaces, where only the minimum individual needs are met. Public participation in urban 

planning was non-existent. 

 

With the liberalization of the market, the old planning works became obsolete. Where 

previously in the Soviet administration planning tasks are largely to command and allocate, 

under the new regime planning tasks should theoretically be more focused on controlling and 

facilitation. It relies on rule of law with different ownership structures and decision-making 

processes. Hence, planners needed to rethink the way they did things, including the very 

basic notion of “planning”. Planning had a new agenda, which was to improve the quality and 

security of the built environment. 

 

The transition from the old to new regime has resulted in a planning crisis, contributed 

largely by the lack of planning legislation as well as the lack of planners’ experience. The 

resulting effect was irregular suburban developments and destruction of the environment. 

Although it was addressed in piecemeal in civil, municipal housing, land and environment 

laws, planning law was unfortunately still left out in new legislations developed in 1992-

1998. It was instead still based on inherited norms and customs which have become irrelevant 

and/or obsolete.  

 

What ensued was local authorities started to introduce their own planning legislations at 

their respective local levels. Regional laws started to take precedent over central instructions. 

This then pressured the central government to come up with the 1998 Urban Development 

Code (“UDC”) which provided an overall planning framework.  

 

The UDC received its fair share of criticism. For one, the UDC appeared to have 

mimicked the Soviet hierarchy. Critics of the UDC also claimed that the code is not 

reformative at all. Instead, it is seen as an archaic method with little governance for spatial 

planning. It was also said that the UDC provides the “what” but does not explain the “how”. 

Another issue that the UDC failed to address was public participation. Although it was 

specifically mentioned in the UDC, planning remained to be behind closed door, with public 

participation being merely for information or at most consultation. 

 

Another factor contributing to Russia’s urban planning crisis is the city general plan. 

This plan provides a general long term plan for city development and land allocation. 

However, towns are not inclined to invest in general plans, either because they can’t afford 

them or they just don’t see the benefits of it. Furthermore, urban plans did not actually carry 

any legal weight and hence were often marginalised.  

 

So when the UDC introduced legal zoning, the status of the less formal plans were 

questioned. It thus begs the question of whether the plans can actually prevent developments 
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which contravenes any development plans. It was found that the implementation of the plans 

were actually quite low, thus wasting all the resources that were spent into making the plan.  

 

The alternative to the plan is the Soviet-inherited development control, which requires a 

developer to obtain numerous approvals before the land can be developed. However, it still 

remains questionable whether the development control takes into account public interest. 

This weakness of planning legislation from the central authorities has caused more changes to 

be developed at the regions’ legislations. There are two types of regional planning reform: 

 

(i) Reforms based on Western-borrowed models (e.g. American-style zoning system); 

(ii) Hybrid of local circumstances with Western models (e.g. Moscow’s new regional city 

planning system). 

 

The fall of the Soviet empire and the ensuing urban planning crisis also gave rise to 

another problem in Moscow: urban sprawl and shrinking cities which resulted in housing 

problems and environmental issues (Mason & Nigmatullina, 2011). During the Soviet reign, 

houses were mainly basic free housing comprising of high-rise apartments. They were 

considered as controlled public goods, and was not available to be traded freely. The single-

family dwellings outside the city were not favoured by the government, and as such often did 

not have access to basic amenities such as public transportation, water, electricity and gas. 

Hence people moved, migrated into the cities, for the free houses as well as the employment 

opportunities in the city. This population growth has necessitated the city to expand its 

borders and in the process swallowing the adjacent suburban areas.  

 

Another form of housing, popular during the Soviet era was the weekend dachas, which 

are comfortable houses built on lots or collective orchards, where the city residents escape to 

during the weekends. The popularity of these dachas indicate the Soviet people’s preference 

for the suburban life over their cramped city quarters.   

 

In the post-Soviet era, privatisation and the free market has opened up opportunities for 

property developers to develop new houses in the suburb to cater for the Muscovites’ new 

found wealth. There was an increase in private ownership of the dachas and collective 

orchards. Wealthy owners started building cottages, which are luxurious single-family 

houses. When more cottages were built, the development started to be clustered together with 

shared infrastructure. From a marginalized way of living, suburban lifestyle started to gain 

elite status exclusive to only those who could afford them. One of the most well-known 

suburban area is Rublevka, Moscow’s most expensive residential area.  

 

New wealth in a newly opened market has pushed up land values in the suburban areas 

due to the increased demand from the high-income elites. Thus, in the early 1990’s single-

family suburban housing still remained inaccessible to the masses, including the middle-class 

Muscovites. However, the economic crisis significantly changed the landscape of the 

economy class suburban housing. Price for cottages became much more affordable, and 

construction quality increased. Nevertheless, the middle-class still faced challenges to own 

those properties due to the unavailability of mortgage credit. The government responded with 

various government program to help home ownership, including the Affordable and 

Comfortable Housing for Russian Citizens Project.  

 

Much as the suburban cottage provided more comfortable living spaces, it is also less 

efficient in terms of the carbon footprint that it leaves compared to the higher density 
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compact dwellings in the city. Moscow has tried to minimize the impact of this through 

several environmental-supporting measures, including participation in international 

environment conferences and commitment to global programs and protocols. However, it was 

asserted that many of the environment sustainability programs were legacies from the Soviet 

government, while the new Russia has yet to demonstrate its commitment to environment 

sustainability. A lot of initiatives are skewed from technological fixes rather than via an 

urban planning approach.  

 

Russia’s infamous minimalistic approach to citizen participation in urban planning has 

also contributed to environmental issues. Even when the public was very vocal about some of 

the proposed development plans that could potentially bring negative impact to the city, the 

government did not always yield to public pressure. It was argued that there could come a 

time when the citizens’ voice will be strong enough to influence Moscow’s urban plans, but 

for now it has yet to reach that stage. On the other hand, it was also noted that bowing in to 

public sentiments may not necessarily contribute to better environment protection. 

Nevertheless, as Moscow’s urban sprawl is still relatively in its early stages compared to 

other cities, there could still be hope for Moscow to be a formidable sustainable metropolitan, 

provided that sound affirmative actions are taken. 

 

5.4.2 Moscow’s Smart City Initiative 

 

Moscow’s first step towards becoming a smart and sustainable city is the digitalization of 

most city functions, where most public services are delivered via digital platforms. Between 

2011 and 2018, a project called “Information City” was implemented. This project was 

driven by the Moscow City Government’s Department of Information Technology, The 

Information City project had the following goals: 

 

(i) establish e-services for Moscow’s citizens and businesses 

(ii) deliver smart municipal services 

(iii) modernise telco infrastructure.  

 

After 2018, the Information City is to be replaced with a new strategy called “Smart 

Moscow 2030”. This strategy is based on the vision that Moscow will use digital 

technologies to achieve the following: 

 

 make citizens happier, healthier and more educated, and to boost their well-being;  

 make the city safer, greener, more environment-friendly, comfortable for life, 

sustainable, and joyful;  

 create a favourable environment for the business, entrepreneurship and scientific 

communities that would facilitate well-being, innovations and the transformation 

of the city into a live laboratory for growth and development  

 unite people, in order to enhance living standards and city governance efficiency;  

 facilitate the consolidation of society;  

 ensure an active life for elderly residents. 

 

This vision will in turn be supported by the following goals: 

 To use digital technologies for sustainable enhancement of citizens’ living 

standards and favourable conditions for entrepreneurship and other activities 
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 To implement centralised, comprehensive and transparent city governance on the 

basis of Big Data and Artificial intelligence technologies. 

 To boost the efficiency of government expenses also through implementing public 

and private partnership in information and digital technologies and 

communications. 

 

The Smart Moscow 2030 strategy is anchored on 6 dimensions, which was developed 

based on input from various stakeholders, including software developers, communications 

provider, ICT entrepreneurs as well as the general public. The 6 dimensions are: 

 

(i) Smart Living 

 City planning 

 Housing & utilities 

 

(ii) Smart Mobility 

 Transport 

 Tourism 

 ICT 

 

(iii) Smart Economy 

 Financial technologies 

 Industry 

 

(iv) Smart Environment 

 Ecology 

 Safety 

 

(v) Smart Government 

 Open digital government 

 E-services 

 

(vi) Smart People 

 Innovation 

 Culture 

 Social 

 Health 

 Education 

 

5.4.3 Key Success Factors in Moscow Smart City 

 

In addition to strong Government backing, some of the factors that have supported the 

success of a smart and connected Moscow include: 

 

(i) Digitalization of its city functions and interoperability of various city systems. 

Only when city services are made available digitally over the net would a city, and its 

people, be more efficient. In Moscow, 222 out of 250 public services are being made 

available electronically. 
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(ii) Commitment to ICT research and development. 

The Moscow City Government’s support comes in the form of creation of conducive 

environment (through creation of about 30 technology parks supporting more than 1300 

high-tech companies, as well as subsidies to innovative SMEs), as well as through 

financial commitment (about 2% of its GDP is spent on R&D). 

 

(iii) Connectivity 

Connectivity is made freely and readily available by the City Government through free 

wi-fi at the city’s streets, parks and other public areas, comprising 18,800 public wi-fi 

hotspots. Commuters on public transports also enjoy seamless wi-fi connectivity in 

Moscow’s metro, trains to airports, buses, trams and trolleybuses. Additionally, 90% of 

household have access to internet, with 85% having wired broadband access. Mobile 

internet coverage is also very good, with 98.9% of Moscow covered with 4G services. It 

is also comparatively cheap, with mobile internet services costing 8 times cheaper than in 

New York. 

 

(iv) Open data 

The Moscow City Government encourages open data through its open data portal which 

was launched in 2013. Through this open data, information on over 315,000 objects of 

urban infrastructure has been made available to the public, resulting in more than 30 

mobile apps for the public.  

 

 

6 RECOMMENDATIONS 

 

6.1 Smart City Definitions vs Actual Smart City Deployment 

 

From the literature review of the 120 smart city definitions, it can be deduced that the top 

theme for smart cities around the world relates to sustainability, followed by citizen/people 

and services.  

 

Furthermore, the case studies of the 4 sample cities can be summarized as follows: 

 
 

Selangor, Malaysia Seoul, South Korea Istanbul, Turkey Moscow, Russia 

Smart City 

Challenges 

Coordination, biz 

model 

Enabling the smart 

city (data, 

participation) 

Coordination, skills, 

political dynamics 

Coordination, 

planning,  
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Selangor, Malaysia Seoul, South Korea Istanbul, Turkey Moscow, Russia 

Smart City 

Priorities 

Governance 

Digital 

Infrastructure 

Transport & 

Mobility 

Waste Management 

Healthcare & 

Wellbeing 

Education 

Water Management 

Energy & Utility 

Food & Agro 

Safety & Security 

Buildings 

Disaster 

Management 

ICT infrastructure 

Smart devices, high-

speed broadband, 

Device , capability, 

Free wifi, 

Community 

mapping, Smart 

metering, Safety 

Services 

Integrated City 

Mgmt Framework 

common standards, 

62 unique citizen 

services over a 

single platform, 

Open Governance 

2.0 (sharing of 

government info 

with the private 

sector) 

Smart User 

access to smart 

devices, education 

across income levels 

and age group 

Smart City 

Technology 

Transportation & 

GIS 

Communication & 

Safety  

Lighting System 

Tunnel System 

Vehicle Tracking 

Smart Living 

Smart Mobility 

Smart Economy 

Smart Environment 

Smart Government 

Smart People 

Smart City 

Driver 

State government, 

with private 

participation 

City government City government, 

with private 

participation 

City government, 

with federal 

government support 

Smart City 

Funding 

Mostly private Mostly government Mixture of public 

and private 

Mostly government 

Key 

Success 

Factors 

Social inclusion / 

co-creation 

Resiliency 

Innovation 

Broadband 

connectivity 

Ubiquitous 

connectivity 

Device availability 

Sensors / data 

collection tools 

Commitment to 

share data 

Collaboration & 

Innovation 

Social inclusion 

Mobile apps 

GIS infra 

Open data 

Strong government 

backing 

Digitalization 

Commitment to 

R&D 

Connectivity 

Open data 

Table 9: Summary Comparison of Selangor, Seoul, Istanbul and Moscow 

 

What can be deduced from this study is that there should be no generic theme when 

approaching smart cities. Each city has its own set of unique problems, and hence its own set 

of unique needs. Furthermore, each city is at its own stage of urban development, which in 

turn will determine its own set of priorities. These priorities would determine whether a city 

is at Cohen’s Smart City 1.0, Smart City 2.0 or Smart City 3.0.  

 

Hence, there should not be a one-size-fits-all cookie-cutter approach to building smart 

cities. What works in Seoul would not necessarily work in Selangor, and the problems in 

Moscow needs a different set of resolutions from the problems in Istanbul.  
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From the four cities observed, it was seen that there were a few common elements when 

their smart city key success factors were studies. These are: 

 

 Connectivity 

Any smart city is dependent on the ability of the city to interact with its citizens. And 

this can only be done if the connectivity infrastructure is in place.  

 

 Availability of services 

Ample smart city services must be made available to its citizens. Sufficient apps must 

be available for the citizens to run their daily tasks, and the services must be made 

available to them easily, through devices that they already own.  

 

 Data sharing 

Any smart city needs to have sufficient data for it to be able to effectively and 

efficiently understand the needs of its citizens. It is imperative that different players 

and stakeholders share all relevant data with the relevant members within the smart 

city ecosystem, so as to enable them to come up with even more meaningful city 

services.  

 

 Inclusivity 

The higher the level of public participation, the higher the chances are for the smart 

city to be sustainable and successful. When citizens feel more engaged, they feel 

more ownership towards the smart city initiatives. Similarly, the more the smart city 

includes the existing players within the city, the less resistance there would be to any 

new initiatives being introduced. 

 

Additionally, from the case studies conducted, most cities seem to be somewhat in 

agreement that technology should not be the starting point to a smart city. Instead, it should 

be the needs of its people, while technology should merely be an enabler to meet those needs.  

 

A summary review of the various definitions found that there are a few recurring themes. 

Examples include sustainability, environment, citizens, in addition to technology and 

infrastructure. Based on this, the following summary recommendations are made for 

practitioners who wish to implement smart cities:  

 

(i) While the “hard” features of smart cities are important to stakeholders (such as 

infrastructure, ICT and technology), the “soft” features are also top of mind, i.e. 

quality of life. Hence, practitioners should leverage on technology and ICT to 

create the smart city experience for its citizens to provide them with better quality 

of life. 

(ii) The basic infrastructure of the city (such as buildings, roads, water, electricity, 

sewerage etc) and the management of these infrastructure must be top notch. 

Again, leveraging on technology and ICT would be recommended 

(iii) A smart city must not be harmful to the environment. Smart city initiatives must 

take into account environment protection and sustainability. This area warrants 

close attention from practitioners, as there is a gap between what the stakeholders 

perceive as important against what is ready.  
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Therefore, should there then be a definition for smart cities? After all, with or without 

formally coining the term smart city, many cities are already taking advantage of technology 

to “smarterize” their processes and services anyway. Thus, “smart cities” in whatever form 

that the stakeholders may choose to define them, have to a certain extent provided benefits in 

one way or another (e.g. more efficient public transportation resulting in more public 

commuters and less cars in the city).  

 

Therefore, if cities are already adopting many of the smart services available without 

consciously stating that they are embarking on a smart city initiative, is there then a need to 

have a standardised definition of what a smart city is?  

 

It is submitted that while there should be no generic cookie-cutter approach to the 

development of smart cities, there should still be some kind of guidelines for smart city 

practitioners A standardised definition or framework of a smart city would be useful for 

practitioners such as the following: 

 

a) To new city developers 

 A clear smart city definition would provide clear guidance on what is required 

to be incorporated into a new city. This will in turn ease the planning, 

budgeting and development process. Infrastructures can be scaled accurately 

to meet the needs of the citizens, thus ensuring investment are optimized. 

 

b) To city authorities 

 A clear definition will in turn provide clear measures. Clear measures are vital 

for city authorities to measure their performance and address any gaps. 

 

c) To taxpayers and property owners 

 Similarly, a clear measure will enable tax payers and property owners to 

clearly assess whether their money is put to good use.  

 It will also address the critics who claim that smart cities are merely marketing 

gimmicks – a clear definition would avoid city authorities and /or property 

sellers from liberally self-labelling themselves “smart” without first fulfilling 

the basic requirements. 

 

6.2 Proposed Definition Of A Smart City 

 

Based on all the discussions above, the following definition of a smart city is proposed: 

 

a smart city is any city that intuitively adapts and responds to the needs of its citizens 

 

This definition breaks down the smart city into three characteristics: 

i. The city must be able to act intuitively, with minimum human intervention; 

ii. The city must be able to on its own adapt and respond, and 

iii. The city must be able to address the specific needs of its citizens. 

 

Only if a city successfully achieves all three of the characteristics specified above should 

it then be considered a “smart” city. 
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6.3 The Smart City Practical Execution Framework: The 1+2+2 Approach 

 

For any practitioners to achieve the three smart city elements above, the following execution 

framework is proposed. This framework is not meant to be a definition, but rather as a 

practical guideline for any party wishing to build, manage as well as assess the smartness of 

the city.  

 

 

The 1+2+2 Smart City Execution Framework considers these 5 elements: 

 

One (1) USER element: 

 the persona that we are addressing 

 

+ 
 

Two (2) COMMERCIAL / BUSINESS MODEL elements: 

 what is the actual problem that we are solving? 

 how can we ensure the sustainability of the smart city? 

 

+ 
 

Two (2) TECHNOLOGY elements: 

 what technology can help us address the above problems, for the above persona, 

based on a business model that will be sustainable? 

 who are the existing players within the ecosystem that we can leverage on to achieve 

the above? 

 

 

Only if all 5 elements above are fully considered would the city be able to achieve the 

three desired smart city characteristics (intuition, adaptability / responsiveness, citizen needs). 

 

 
Figure 4: Proposed Smart City 1+2+2 Practical Implementation Framework 
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6.3.1 Smart City Execution Framework: The USER element 

 

A city is about the people, their pains, their worries and their everyday lives. Hence, any 

smart city project must first and foremost take into consideration the needs of the people in 

the city, over and above any other considerations. 

 

The people in the city can comprise of multiple personas, for example the citizens 

themselves, the office workers, students, municipal workers, retailers, tourist etc. All of them, 

in their different personas and capacities, would face different sets of problems that require 

different sets of resolution on different types of business models based on different types of 

affordability. Trying to adopt a cookie-cutter approach across all types of users without 

considering the different personas’ needs would be a recipe for disaster.  

 

There are many tools available that can assist in this process, such as Design Thinking 

methodology and Action Research methodology. Most of these tools have similar 

approaches, i.e. starting from understanding the user perspective, then defining the solutions 

based on the users’ needs.  

 

The Design Thinking methodology, made popular by Standford University, is extracted 

below as one of the tools that can be used to identify the user needs as an input into the 

development of smart city solutions. 

 

 
Figure 5: Using Stanford University's Design Thinking Methodology To Identify User Needs 

 

The importance of identifying the user needs to form the starting point of any smart city 

project is important because it is through this exercise that the smart city practitioners can 

understand what the users actually need, what they are thinking about, what their pain points 

are, how they behave, and what their motivations are.  
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6.3.2 Smart City Execution Framework: The COMMERCIAL / BUSINESS MODEL 

elements 

 

When considering the commercial and business model aspects of a smart city project, 

any smart city practitioner must always keep in mind two key elements: 

 

 What is the actual problem that is being addressed? 

 

Often times, we overlook what the actual problems are, resulting in misaligned priorities. 

An illustrative example: when considering parking woes. Local councils often resort to 

implementing smart parking applications in their misguided attempt to solve parking 

issues. However, if in-depth study is made at the area facing the parking issues, we should 

be able to identify the actual root cause of the problems. 

 

Often customers do not pay the prescribed parking fees because the machines are broken, 

the payment machines are too far away, or it is just too much hassle to look for small 

change. If this was the problem, then yes a smart parking application would be able to 

reduce those issues. 

 

But if the customers do not pay for the parking because they simply don’t care, then no 

amount of smart parking payment app would be able to address this. The issue can only 

be resolved by addressing the root cause of the problem, i.e. customer attitude. In this 

instance, perhaps more awareness and education programs would be more apt, as well as 

increasing the enforcement activities.  

 

 How can the smart city initiative be sustained? 

 

It is also imperative when considering the potential funding sources for any smart city 

initiative to identify how the initiative can be sustained long term. Nothing could be 

worse than a smart city that was only functioning in the beginning, but had to be 

abandoned due to lack of funding. 

 

This section explores how capital investment decisions are made specifically in relation 

to private companies’ participation in smart cities. Alkaraan & Northcortt (2016) defined 

strategic investments as “capital spending to protect, enhance or alter a firm’s competitive 

capabilities. … Such investments may be distinguished from routine asset replacement 

decisions”. 

 

Strategic capital investment analysis should take into consideration both quantitative and 

qualitative methods, to ensure that an integrated strategic and financial approach is adopted. 

The alternative capital investment decision-making methods can be generally categorized into 

two: 

 

(i) Methods that are based on traditional ones, but adjusted to meet the needs of strategic 

capital investments (The Hybrid Method); and 

(ii) Methods that are entirely different from traditional ones (The Contemporary 

Method).  
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6.3.2.1 Adjusted Conventional Methods (The Hybrid Method) 

 

(i) Discount Rate Sensitivity 

 

Discount Rates are often imputed into financial analysis to take into consideration 

cost of capital, inflation, taxes as well as the project risks. In new ventures such as 

smart cities, the choice of a suitable discount rate can be difficult. Benchmarks are 

often also difficult to find as everyone is still at the exploratory stage. Over and under 

estimating the rate could bring huge differences in the analysis. Hence, to mitigate the 

impact of over or under estimating discount rates, practitioners often incorporate 

discount rate sensitivity analysis into their financial analysis.  

 

The advantage of this approach is that decision makers are presented with several 

scenarios that they can use to come to their decision. The more risk-averse manager 

would opt to make his decision based on the higher discount rate, whereas the 

manager who has more faith in the venture would use the financial analysis that is 

based on a lower discount rate.  

 

However, this still does not address the major criticism of this method, i.e. the 

arbitrariness of the discount rate selection. Presenting several different analysis based 

on different rates does not take away the fact that the rates selection is more of an art 

than science.  

 

(ii) The Zero NPV Approach 

 

Millis & Mercken (2004) cited the examples from Earl (1989) and Whiting (1996) 

where the conventional NPV is used as a starting base. The financial analysis should 

begin with the traditional method of calculating the NPV. If the NPV is positive, then 

accept the project. However, if the NPV is negative, then adjust the assumptions and 

identify the variables that can arrive to NPV zero.  

 

Using the smart city scenario, some examples of the zero NPV method would be to 

identify: 

- How many subscribers does it take for the smart city project to be viable? 

- How many services must be deployed in the first year for the project to be 

feasible? 

- How much lower must the cost of the smart city platform be for the project to be 

viable? 

 

Once the zero NPV point is identified, then the management assesses the probability 

of achieving those assumptions.  

 

The advantage of this method is that it is a more pragmatic approach to the traditional 

NPV method. The financial analysis is matched with real on-the-ground assumptions 

that make the financial analysis more realistic and achievable. Management can 

realistically assess whether achieving a certain number of subscriber is doable, or 

whether there are any other ways that can be done to bring down the project cost.  

 

However, the zero NPV approach should still incorporate other assumptions that are 

difficult to ascertain, such as discount rate. 
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(iii) Real Option Analysis 

 

The real option analysis addresses the shortcomings of the traditional methods by 

putting a value on the flexible options that are available in some capital investments. 

In the traditional DCF method, it is assumed that all capital investment decisions can 

be changed or reversed without attracting any penalty. In the real world, any changes 

on any decision that has been embarked upon often attracts several penalties (e.g. 

regret cost). This is especially true in large scale projects such as the smart city 

projects. 

 

This method recognises that the more rigid the options are for a project, the more 

difficult would the project be able to adjust itself to any changes in circumstances 

(e.g. market downturn, customer shift etc). Vice versa, if a project is more agile, it is 

more able to respond to any strategic or opportunistic changes. Hence, a value is put 

on this option. The more flexible the option, the higher the value.  

 

This method is very relevant to investment decisions in smart cities, where the 

industry is still very fluid and where change is the only constant. Hence, it makes 

sense for the real option analysis to be included into the decision making analysis.  

 

However, studies have shown that the adoption of this method has remained low. In a 

study conducted by Alkaraan & Northcott (2006), real option analysis was found to be 

difficult to implement and even more difficult to understand. 

   

(iv) Life Cycle Costing (“LCC”) 

 

The LCC approach complements the traditional financial analysis methods, in that it 

works based on the existing frameworks and formulae, but put additional emphasis on 

the costing method, and will eventually be an input into the traditional calculations. 

 

LCC involves identifying and calculating the cost of a product from inception to the 

end of its useful life. It involves forecasting the future costs of products at all the 

different lifecycles of the products (Lindham & Suomala, 2007).  

 

LCC will be very useful if the costing for the entire lifecycle of a product can be 

based on actual statistical historical data rather than just based on expert opinion. 

However, this is where the criticism for this method is most rife. It has been argued 

that there is simply not enough collected data for the LCC method to be based on 

(Korpi & Ala-Risku, 2008).  

 

As such, for investments in new types of technology or business such as investment 

into smart cities, using life cycle costing method would be very challenging due to the 

uncertain nature of the project. Predicting the lifecycle of all the products to be used 

in smart cities would be very difficult, partly because smart cities are relatively new 

and historical data is still very scarce. Also, due to its infancy, smart cities are still 

very evolving and changing, hence trying to predict the entire lifecycle of smart cities 

related products could be a daunting task. 
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(v) Adjusted cost / benefits estimate 

 

The challenge with smart city projects, or any projects related to new technology, is 

that there are many intangible costs that are by definition and standards not included 

in the calculations. Human skills for example, are not usually valued or assetized. 

Neither are customer data, company culture or proprietary processes.  

 

To address this, Milis & Mercken (2004) suggested that companies can enter an 

estimate value of those intangibles and include them in the conventional calculations. 

Then, the outcome of both are compared, to provide options analysis as well as a 

range to the financial analysis.  

 

While this approach may help with a more realistic valuation of the variables in the 

calculations, it could come up to be somewhat arbitrary because of the subjective 

nature of the intangibles, and thus could be open to manipulation.  

 

In summary, the Hybrid methods attempt to address the challenges faced by the 

traditional methods by tweaking some portions to suit them more to the nature of the 

project being evaluated. In these methods, new parameters need to be introduced (e.g. 

valuation of intangible assets and intangible benefits, additional risk factors) and 

hence are still open to subjectivity. 

 

The Hybrid method is also less straight forward because many times the analysis are 

presented in the form of options or ranges, and thus may be more difficult to form 

comparisons.  

 

Nevertheless, it does provide smart city practitioners with a more pragmatic view of 

the options available, and thus can be a useful tool for them to come up with a final 

proposal to the higher decision making bodies.  

 

6.3.2.2 Contemporary Methods 

 

Contemporary methods refer to those that depart entirely from the traditional 

methods. New methods are being explored to find the ones that are most suitable for 

new business models and more strategic projects such as smart city projects.  

 

(i) Value Chain Analysis 

 

The Value Chain analysis is based on the 1985 work of Professor Michael Porter. It is 

a framework that help companies identify their value-creating activities, and from 

there build their competitive strategies.  
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Figure 6: Porter's Value Chain 

 

Using this strategic value chain, any capital investment can be aligned to the 

company’s ultimate goals and strategies. Each item is assigned a measure, and 

analysis is made based on how the capital investment aligns to each measure. This is 

helpful when the decision to be made is to choose between two types of investments 

that serve a same purpose (i.e. independent project decision). However, this method 

does not give specific consideration to financial analysis. Therefore, it is less helpful 

when the decision to be made is between mutually exclusive projects.  

 

(ii) The Balanced Scorecard (“BSC”) 

  

The BSC is a set of measures developed by Kaplan and Norton (1992) that link 

financial perspectives with non-financial perspectives. The four perspectives 

(Financial, Customer, Innovation & Learning, Internal Business Process) is anchored 

on the company’s high-level vision and strategy, thus giving the managers an overall 

integrated view of their business. 

 

 
Figure 7: Kaplan and Norton's Balanced Score Card 
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Lyons et al (2003) suggests that the BSC can be used as a tool for capital investment 

decision-making by integrating financials with strategic considerations. When 

examined closer, the BSC effectively combines the traditional investment decision 

methods with more advanced strategic-based considerations. Therefore, when using 

BSC as a tool to evaluate capital investments, both the financial perspective (NPV, 

IRR, Payback Period etc) is viewed together with the company’s vision and strategy, 

hence creating a “balanced” view.  

 

On the other hand, the BSC method does not specify a standardized definition of the 

metrics to be used. Hence, companies or divisions are to build their own metrics that 

fit their own objectives. Again the subjectivity makes decision for mutually exclusive 

projects more difficult, especially if the different projects adopts different metrics.  

 

Porter’s Value Chain Analysis and Kaplan & Norton’s BSC are by no means the only 

contemporary methods that are available for capital decision making. Nevertheless, 

the common theme that arise in both methods, as well as other similar strategic 

decision method, is that any decision making process including those related to capital 

investment decisions should be viewed in a holistic manner and aligned back to the 

core reason for the company’s existence.  

 

Applying the same principle to the decision needed for smart city ventures, it is 

imperative that any commercial and business model derived for the smart city project 

must be aligned back to the main reason of the smart city, i.e. the actual problem that 

we are solving, as discussed in the preceding section.  

 

At the end of the day, the shortcomings identified in any of the capital investment 

decision methods, irrespective of whether it is traditional, hybrid or contemporary, cannot be 

resolved entirely. It remains difficult to precisely identify and put a value on cost, benefits 

and risks, hence there are still a lot of elements of subjectivity. Therefore, there can’t be 

evaluation that is based purely on financial merit alone, neither should there be any 

evaluation that is based solely on qualitative or strategic consideration.  

 

On one hand, numbers are objective, easily comparable and easy to understand. On the 

other hand, numbers on their own are also sterile, lacks context and are devoid of underlying 

spirit. Hence, all strategic decisions, including decisions on smart city participation, should be 

supported by sound financial forecasts. Vice versa, a stellar financial forecast analysis should 

not be viewed in isolation without considering other strategic big-picture objectives of the 

company.  

 

6.3.3 Smart City Execution Framework: The TECHNOLOGY elements 

 

Reiterating the 1+2+2 Smart City Execution Framework above, technology elements should 

be the last consideration in any smart city project, after taking into consideration the user 

element and the commercial/business model elements. When considering the technology to 

be adopted, the following elements are to be considered: 
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 What technology can help address the problems identified, for the respective persona, 

based on a business model that will be sustainable? 

 

The technology that is to be introduced should be identified only after the actual 

problems and the respective persona has been identified, not the other way round. 

The technology should address the specific needs of the user, within the affordability 

of the city. Though this may seem rather obvious, we have often seen smart cities 

built around technology, supposedly the latest most advanced gadgets and 

machineries that will propel the city into the next century. Unfortunately, when these 

machines were deployed without thorough considerations of the city’s actual needs, 

many of the machines became white elephants. Or even if the city found some 

benefits out of them, they turn out to be too costly for the city to maintain and the 

cost far outweighs the returns that the city can hope to achieve, thus making those 

solutions unsustainable.  

 

 Who are the existing players within the ecosystem that can be leverage upon on to 

achieve the above? 

 

Another important element towards ensuring the sustainability of any smart city 

venture is to involve as many existing players within the ecosystem. This way, the 

entry barrier is considerably lowered as there is less disruption to the existing 

balance. Additionally, there will be a sense of inclusivity that will encourage better 

adoption and less resistance. The smart city ecosystem is so large and so diverse that 

all players can comfortably leverage on each other’s strengths.   

 

Only with those two elements in mind, then the technology elements within a smart city 

can be identified. The best starting point will be to view smart cities as something that is 

producing data. At any given time, data is being produced around us. It can be from humans 

through the many gadgets that they have on them (fitness watches, smart phones, health 

trackers), or the machineries that they use (GPS, computers, smart cars). There are also 

devices that are deployed specifically to collect data, for example environmental sensors, 

CCTVs, speed sensors, building monitors etc. All these data are collected for specific 

purposes by specific bodies for specific audience.  

 

In a smart city environment, where a city intuitively adapts and responds to the needs of 

its citizens, an ideal situation will be where all available data is collected in a single 

repository, and in turn can be shared to any stakeholders that can convert those data into 

useful information that can contribute to the citizens’ increased quality of life.  

 

In this utopian smart city, everyone who possesses any type of data freely allows others 

to have access to their data. Taking an example of a real estate developer, the developer 

would build the building core and shell on top of any available telecommunication 

infrastructure. System integrators will develop the necessary building automation systems 

which in turn will collect the data on a single service platform.  

 

Data can then be shared with other stakeholders, such as commercial service providers 

such as nearby retailers, entertainment outlets, schools etc. These commercial service 

providers can use the data to provide services that specifically meets the customers’ needs.  
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Local authorities will also benefit from the shared data. From the data, the authorities 

will be able to, say, identify citizens’ most pressing pain points and address them 

immediately.  

 

Further into this utopian city, all the services provides by the authorities and the 

commercial providers (which are based on a platform of shared data), can be presented and 

accessed through a single interface, thus allowing the community and the city to effectively 

share resources towards the greater good for everyone. 

 

 
Figure 8: Ideal conceptual illustration of smart city data sharing 

 

But alas! In reality, with many services that form a smart city (e.g. transportation, 

education, healthcare, retailers), with many different stakeholders governed by many 

different regulations and driven by many different motivations, it is hardly surprising that the 

different organizations  and agencies are collecting data individually, on different systems, on 

different platforms. Ideally, these organizations and agencies should work together to 

efficiently gather the data and provide the necessary services. Unfortunately, due to many 

factors (policies, administrative, political, commercial), they often work in silos, thus 

preventing efficient sharing of information of efficient usage of shared infrastructure. 

 



 49 

  

 

 
Figure 9: Conceptual illustration of actual smart city data sharing 

 

 Addressing the issue of data sharing and management above, it is imperative that the 

infrastructure that supports the citizens’ requirements for an intuitively reactive city be 

properly built. As mentioned above, the key for any city to be able to intuitively react to the 

needs of the people inside the city is by the city identifying what those needs are, learning its 

citizens’ everyday patterns and then autonomously suggesting the best solutions that would 

be able to address those specific patterns. 

 

 An illustrative example for the above would be, say, for a city that has a large number 

of aging population. From the data collected from multiple data points (e.g. public 

registration records), the city would identify the number of citizens above a certain age. From 

other data points (e.g. traffic sensors, city event calendars) it will identify the number of 

drivers on the road on particular days of the week and their driving patterns. It can also 

identify the number of medical emergency cases occurring in a particular condition (e.g. by 

extracting data from the city hospital). Cross matching those data with data received from yet 

another data point (e.g. weather data) the city could also learn how weather conditions affect 

the health of its aging citizens. From this information, the city would be able to predict in 

future whenever a certain weather condition occurs, there will be a rise in the number of age-

related medical emergency cases. Consequently, the city can intuitively react by 

autonomously advising hospitals to prepare for such emergencies, as well as advising the 

emergency response teams on the best routes to take based on the traffic condition on that day 

based on that particular weather condition.  

 

This can only work if the city can learn about its inhabitants. And the city can only learn 

about its inhabitants if it has sufficient data for it to learn on. Thus, any technology that is to 

be deployed in any smart city must take into consideration the data that the city must collect 

for it to be intuitively responsive.  

 

Learning from the experiences of the cities mentioned in the case studies above, 

especially in Seoul’s experience, the following items must be considered when considering 

the technology to support a smart city infrastructure.  
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a) Data creation points 

 

Firstly, there must be enough tools and equipment to actually collect the required data. 

Sensors embedded into everyday city infrastructure is a good start. For example, weather 

sensors to collect air quality indices, or traffic sensors to count the number of vehicles. Data 

can also be collected from CCTVs, base stations, wifi points, electric cars, personal mobile 

devices, RFID tags etc. As long as these devices are connected to the internet, the city may be 

able to collect and analyse these data.  

 

b) Data aggregation 

 

With all the data being generated from the various intelligent devices above, it is 

imperative that the data be properly stored and aggregated. Data owners are understandably 

reluctant to share their data, often worrying about data privacy and also that their trade secrets 

would fall into the hands of a competitor. Thus, the city must be able to ensure that all parties 

can aggregate their data somewhere that is secure as well as neutral, where it can be safely 

stored and will only be used by the city for the city. A smart city platform approach (where 

the platform is owned and run independently by the city) would be a good example of how 

this can be done. 

 

c) Data sharing 

 

The success of any city intending to be autonomously intuitive and responsive hinges on 

the availability of all relevant data to be made to the relevant stakeholders. An open data 

policy is core to any move towards nurturing innovation in the smart city realm, by 

encouraging a higher degree of mass participation. It also encourages data information 

transparency, which in turn will increase the city authority effectiveness.  

 

For data to be readily accessible by those who want to analyse and consume the data, it is 

imperative that the data owners allow others to access those data. This include opening the 

API of the systems that collect those data, allowing independent developers to then analyse 

and convert the data into other forms of information that is beneficial to the rest of the 

population.  

 

d) Data Analysis & Conversion 

 

The open data policy encourages a more interactive relationship between the city 

authorities and the public. Compared to the traditional uni-directional flow of information, a 

participative public creates a more engaged and open participatory government.  

 

A bottom-up project that is created and maintained by the public will also be more 

financially sustainable for the government in the long run, compared to one-off top-down 

projects that are awarded to private entities.  

 

For this, one key success factor is to identify any existing players within the ecosystem 

that the city can leverage. By leveraging on existing players, there will be less disruption to 

existing city equilibrium, less duplication or wastage of resources, faster adoption and 

implementation rate, hence resulting in a more sustainable smart city ecosystem. 
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e) Data Consumption 

 

The greater the number of devices that can access smart city services, then the greater is 

the network effect of those services. Hence, when considering the technology to be deployed 

in a city, any smart city practitioner must take into consideration what are the devices that the 

citizens would use to consume those services. The most obvious example would be the 

personal mobile phone. With so many apps that can be made available over any smart phone, 

a high penetration rate of mobile devices will increase the take-up rate of the city services.  

 

Other less obvious devices are smart cars, smart homes, building systems, and connected 

home appliances that would also be able to consume information provided by the city for the 

benefit of their end users.  

 

Nevertheless, the availability of devices must be supported with compelling content that 

motivates citizen participation. This refers back to the earlier point related to data sharing and 

data conversion. Only when there are meaningful contents for the citizens would they be 

motivated to use the applications and consequently produce more data for the city to continue 

learning.  

 

f) Ubiquitous Connectivity 

 

All the data above can be effectively produced   aggregated  shared   converted  

consumed only if those data can be efficiently disseminated and transmitted. And this can 

only happen when there is ubiquitous connectivity surrounding the data. 

 

Nevertheless, it should be again reiterated that connectivity should not be anchored on 

technology alone. Instead, it should be considered based on the needs of its citizens, as well 

as availability of existing resources.  

 

For example, non-mission critical sensors (e.g. air quality sensors) do not need 24/7 

connectivity, hence can be deployed over relatively cheaper connectivity such as LoRaWAN 

or ZigBee. Whereas applications that require precision performance, such as applications that 

controls drones or smart cars, must be deployed over high performance connectivity such as 

5G. Using 5G for connectivity for, say, water meters, will definitely be an overkill and a 

waste of resources. The key is to match the technology with the needs, not the other way 

round.  

The technology required to execute a smart city initiative, as discussed above, can be 

summarised in the following conceptual diagram: 
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Figure 10:  Conceptual diagram of the technology needed for smart cities 

 

 

7 CONCLUSION 

 

There is yet a conclusive definition of smart city. However, a definition is still necessary, 

even if only to give guidance to practitioners on what to aim for when embarking on a smart 

city project. Similarly, a practical framework will also guide practitioners on how to approach 

such projects.  

 

 

8 LIMITATION OF THE STUDY & PROPOSAL FOR FUTURE RESEARCH 

 

This study focuses only on keywords that are collected from well-known literature, and the 

dimensions will be tested only on the 4 cities. For future research, it would be beneficial to 

study how the definitions have evolved and changed over the years. It would also be 

interesting if there could be a subsequent research to study whether the proposed 1+2+2 

Smart Cities Execution Framework is successfully used as a guidance for smart city 

practitioners.  
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APPENDIX 1: List of Smart City Definitions Reviewed 

 

Ref Category Definitions/Features Source Organization 

1 Academia A smart sustainable city is a city well 

performing in six (6) characteristics, 

built on the 'smart' combination of 

endowments and activities of 

self-decisive, independent and aware 

citizens. 1) Economy, 2) Mobility, 3) 

Environment, 4) People, 5) Living, 6) 

Governance. 

Giffinger et 

al. (2007) 

Centre of 

Regional Science, 

Vienna UT 

2 Academia "We believe a city to be smart when 

investments in human and social capital 

and traditional (transport) and modern 

(ICT) communication infrastructure fuel 

sustainable economic growth and a high 

quality of life, with a wise management 

of natural resources, through 

participatory governance."  

Meijer et al. 

(2013) 

T EGPA 2013 

(Edinburgh, 

September) 

Permanent Study 

Group on E-

Government 

3 Academia The rudiments of what constitutes a 

smart sustainable city which we define 

as a city in which ICT is merged with 

traditional infrastructures, coordinated 

and integrated using new digital 

technologies.  

Batty et al. 

(2012) 

The European 

Physical Journal 

4 Industry Instead of striving for physical growth, 

a city's success today should be 

measured by how wisely it uses energy, 

water, and other resources, how well it 

maintains a high quality of life for its 

people, and how smart it is in building 

prosperity on a sustainable foundation. 

In short, cities have to become much 

smarter about how they use the existing 

capacities and resources. 

Dixon  

(2012) 

Harvard Business 

Review 

5 Academia The Cellular City Compact, diverse, 

walk able and attractive cities are a 

luxury, but they should not be. The City 

Science Initiative at the MIT Media Lab 

is exploring technologies to help 

develop cities that facilitate the creation 

of desirable urban features, such as 

shared electric vehicles, adaptable 

living environments, and flexible work 

spaces. Our goal is to design urban cells 

that are compact enough to be walk able 

and foster casual interactions, without 

sacrificing connectivity to their larger 

urban surroundings. These cells must be 

Massachuse

tts Institute 

of 

Technology 

(2014) 

Massachusetts 

Institute of 

Technology 

(2014) 
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Ref Category Definitions/Features Source Organization 

sufficiently autonomous and provide 

resiliency, consistent functionality, and 

elegant urban design. Most importantly, 

the cellular city must be highly 

adaptable so it can respond dynamically 

to changes in the structure of its 

economic and social activities. 

6 Academia Tracing the genealogy of the word 

smart in the label Smart Sustainable 

City can contribute to an understanding 

of how the term smart is being loaded. 

In marketing language, smartness is 

cantered on a user perspective. Because 

of the need for appeal to a broader base 

of community members, smart serves 

better than the more elitist term 

intelligent. Smart is more user-friendly 

than intelligent, which is limited to 

having a quick mind and being 

responsive to feedback. Smart 

Sustainable City is required to adapt 

itself to the user needs and to provide 

customized interfaces.  

Nam et al. 

(2011) 

12th Annual 

International 

Conference on 

Digital 

Government 

Research 

7 Government 

Bodies 

"A city that monitors and integrates 

conditions of all of its critical 

infrastructures including roads, bridges, 

tunnels, rails, subways, airports, sea-

ports, communications, 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." 

Hall et al. 

(2009) 

U.S. Department 

of Energy, Office 

of Scientific and 

Technical 

Information 

(OSTI) 
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Ref Category Definitions/Features Source Organization 

8 Academia The term "smart city" is not used in a 

holistic way but with reference to 

various aspects which range from ICT 

districts to smart inhabitants in terms of 

their educational level. In addition, the 

term often refers to the relation between 

city government and citizens (e.g. good 

governance or smart governance). There 

is often a strong reference to the use of 

modern technology in everyday urban 

life, which includes innovative transport 

systems, infrastructures and logistics as 

well as green and efficient energy 

systems. Additional 'soft factors' 

connected to urban life for a Smart City 

include: participation, security/safety, 

cultural heritage. In conclusion, the 

literature review reveals the following 

main dimensions (or clusters of 

aspects): smart governance (related to 

participation); smart human capital 

(related to people); smart environment 

(related to natural resources); smart 

living (related to the quality of life) and 

smart economy (related to 

competitiveness).  

Lombardi 

(2011) 

Network 

Industries 

Quarterly 

9 Academia The 'eco-cities' theme does not stand 

alone but is situated in a complex array 

of relevant variations of sustainable 

development, sustainable urban 

development, sustainable communities, 

bioregionalism, community economic 

development, appropriate technology, 

social ecology, green movement. 

Roseland 

(1997) 

Pergamon 

10 Academia A sustainable city is one in which its 

people and businesses continuously 

endeavour to improve their natural, built 

and cultural environments at 

neighbourhood and regional levels, 

whilst working in ways which always 

support the goal of global sustainable 

development. 

Haughton et 

al. (1994) 

Jessica Kingsley 

and Regional 

Studies 

Association 
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Ref Category Definitions/Features Source Organization 

11 Academia We say that a sustainable city is one in 

which the community has agreed on a 

set of sustainability principles and has 

further agreed to pursue their 

attainment. These principles should 

provide the citizenry with a good 

quality of life, in a liveable city, with 

affordable education, health care, 

housing, and transportation. 

Munier 

(2007) 

Handbook on 

Urban 

Sustainability, 

Springer, 

12 Academia A sustainable city can broadly be 

defined as "one that has put in place 

action plans and policies that aim to 

ensure adequate resource availability 

and (re)utilization, social comfort and 

equity and economic development, and 

prosperity for future generations". 

Jingzhu 

(2011a) 

SpringerBriefs in 

Environmental 

Science, Springer, 

13 Academia A sustainable city is one that relates its 

use of resources and its generation and 

disposal of wastes to the limits imposed 

on such activities by the planet and its 

organisms. 

Jingzhu 

(2011b) 

SpringerBriefs in 

Environmental 

Science, Springer, 

14 Academia The basic feature of a sustainable city 

can be characterized as: facilitating 

economical uses of resources by 

technological and environmental 

improvements, targeting economic 

development, wealth building, social 

progress, and ecological security, 

maintaining a balance among resources, 

environment, information, interflow of 

material of the inner-outer urban 

system, meeting a city's future needs 

based on a correct assessment, and 

satisfying the present needs of urban 

development. 

Jingzhu 

(2011c) 

SpringerBriefs in 

Environmental 

Science, Springer, 

15 Academia "Improving the quality of life in a city, 

including ecological, cultural, political, 

institutional, social, and economic 

components without leaving a burden 

on future generations". 

Jingzhu 

(2011d) 

SpringerBriefs in 

Environmental 

Science, Springer, 

16 Academia World Watch Institute considered that a 

city moving toward sustainability 

should improve public health and well-

being, lower its environmental impacts, 

increase recycling its materials, and use 

energy with growing efficiency. 

Jingzhu 

(2011e) 

SpringerBriefs in 

Environmental 

Science, Springer, 
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17 Academia A sustainable city is one that can 

provide and ensure sustainable welfare 

for its residents with the capacity of 

maintaining and improving its 

ecosystem services. 

Jingzhu 

(2011f) 

SpringerBriefs in 

Environmental 

Science, Springer, 

18 Academia The urban ecosystem service can be 

generally defined as processes and 

conditions offered for people's survival 

and development by cities as social-

economic-natural complex ecosystems. 

Jingzhu 

(2011g) 

SpringerBriefs in 

Environmental 

Science, Springer, 

19 Academia A smart city is referred to as the safe, 

secure, environmentally green, and 

efficient urban centre of the future with 

advanced infrastructures such as 

sensors, electronics, and networks to 

stimulate sustainable economic growth 

and a high quality of life. 

Schaffers et 

al. (2012a) 

Smart cities and 

the Future 

Internet: Towards 

Cooperation 

Frameworks for 

Open Innovation, 

2011  

20 Academia Major aspects highlighted in this paper 

balance different economic and social 

demands as well as the needs implied in 

urban development, while also 

encompassing peripheral and less 

developed cities. 

Schaffers et 

al. (2012b) 

Smart cities and 

the Future 

Internet: Towards 

Cooperation 

Frameworks for 

Open Innovation, 

2011  

21 Academia A smart city as a high-tech intensive 

and advanced city that connects people, 

information and city elements using 

new technologies in order to create a 

sustainable greener city, a competitive 

and innovative commerce and an 

increase in the quality of life with a 

straightforward administration and 

maintenance system of the city. 

Schaffers et 

al. (2012c) 

Smart cities and 

the Future 

Internet: Towards 

Cooperation 

Frameworks for 

Open Innovation, 

2011  

22 Academia A "smart city" is a city well performing 

in a forward-looking way in the six 

characteristics (smart economy, smart 

people, smart governance, smart 

mobility, smart environment, smart 

living) built on the 'smart' combination 

of endowments and activities of self-

decisive, independent and aware 

citizens. 

Chourabi et 

al. (2012a) 

Hawaii 

International 

Conference on 

System Sciences, 

2012 

23 Academia A city "connecting the physical 

infrastructure, the IT infrastructure, the 

social infrastructure, and the business 

infrastructure to leverage the collective 

intelligence of the city". 

Chourabi et 

al. (2012b) 

Hawaii 

International 

Conference on 

System Sciences, 

2012 
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24 Academia A city striving to make itself "smarter" 

(more efficient, sustainable, equitable, 

and liveable)  

Chourabi et 

al. (2012c) 

Hawaii 

International 

Conference on 

System Sciences, 

2012 

25 Academia Based on the exploration of a wide and 

extensive array of literature from 

various disciplinary areas, we identify 

eight critical factors of smart city 

initiatives: management and 

organization, technology, governance, 

policy context, people and communities, 

economy, built infrastructure, and 

natural environment. 

Chourabi et 

al. (2012d) 

Hawaii 

International 

Conference on 

System Sciences, 

2012 

26 Academia In general terms, we can define a "smart 

city" as a public administrative service 

or authority that delivers (or aims to 

deliver) a set of new generation services 

and infrastructure, based on information 

and communication technologies. 

Defining a new generation service is 

nevertheless a bit more complex and 

broader as the systems and services 

provided by smart cities should be easy 

to use, efficient, responsive, open and 

sustainable for the environment. The 

"smart city" concept brings together all 

the characteristics associated with 

organizational change, technological, 

economic and social development of a 

modern city. Moreover, smart city 

services and infrastructures entail the 

characteristics of engaging and 

interacting with the citizen that makes 

use of them. Another central element is 

the adaptive nature of services, ICT 

systems, infrastructures, buildings that 

comprehend the smart city concept. 

They acknowledge their initial status 

via a set of indicators and adapt their 

response according to the external 

changes that affect them. In doing so, 

they intelligently adapt to the external 

variables and demands that they are 

subject to, thus offering an always 

customized, more efficient and adaptive 

response. 

González et 

al. (2011) 

OpenCities 
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27 Industry Hitachi's vision for the "smart 

sustainable city" seeks to achieve 

concern for the global environment and 

lifestyle safety and convenience through 

the coordination of infrastructure. Smart 

sustainable cities realized through the 

coordination of infrastructures consist 

of two infrastructure layers that support 

consumers' lifestyles together with the 

urban management infrastructure that 

links these together using IT. 

Hitachi 

(2014) 

Hitachi 

28 Industry A smarter city uses technology to 

transform its core systems and optimize 

finite resources. At the highest levels of 

maturity, a smarter city is a knowledge-

based system that provides real-time 

insights to stakeholders, as well as 

enabling decision-makers to proactively 

manage the city's subsystems. Effective 

information management is at the heart 

of this capability, and integration and 

analytics are the key enablers. 

IBM (2013) IBM 

29 Industry Five (5) steps to make a city smart: 1. 

Vision: setting the goal and the roadmap 

to get there; 2. Solutions: bringing in the 

technology to improve the efficiency of 

the urban systems; 3. Integration: 

combining information and operations 

for overall city efficiency; 4. 

Innovation: building each city's specific 

business model; 5. Collaboration: 

driving collaboration between global 

players and local stakeholders. 

Schneider 

Electric 

(2014) 

Schneider 

30 Industry A "smart sustainable city" is one in 

which the seams and structures of the 

various urban systems are made clear, 

simple, responsive and even malleable 

via contemporary technology and 

design. Citizens are not only engaged 

and informed in the relationship 

between their activities, their 

neighbourhoods, and the wider urban 

ecosystems, but are actively encouraged 

to see the city itself as something they 

can collectively tune in, such that it is 

efficient, interactive, engaging, adaptive 

and flexible, as opposed to the 

inflexible, mono-functional and 

ARUP 

(2011) 

ARUP 
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monolithic structures of many 20th 

century cities. 

31 Industry Infrastructure, operations and people. 

What makes a city? The answer, of 

course, is all three. A city is an 

interconnected system of systems. A 

dynamic work in progress, with 

progress as its watchword. A tripod that 

relies on strong support for and among 

each of its pillars, to become a smarter 

city for all. 

IBM (2014) IBM 

32 Industry A city's attractiveness is directly related 

to its ability to offer the basic services 

that support growth opportunities, build 

economic value and create competitive 

differentiation. Potential inhabitants, of 

both the commercial and residential 

variety, are a discriminating lot, and 

they are looking for cities that operate 

efficiently and purposefully. They are 

looking for smarter cities. In particular, 

we are seeing the most advanced cities 

focus on three areas of expertise: 

• Leveraging information to make better 

decisions. 

• Anticipating and resolving problems 

proactively. 

• Coordinating resources to operate 

more efficiently. Forward-thinking 

cities are not waiting for better 

economic times to take action. 

They are focused on staying 

competitive, maximizing the resources 

at their disposal and laying the 

groundwork for transformation. They 

are redefining what it means to be a 

smarter city.  

IBM (2012) IBM 
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33 Industry Replacing the actual city infrastructures 

is often unrealistic in terms of cost and 

time. However, with recent advances in 

technology, we can infuse our existing 

infrastructures with new intelligence. 

By this, we mean digitizing and 

connecting our systems, so they can 

sense, analyse and integrate data, and 

respond intelligently to the needs of 

their jurisdictions. In short, we can 

revitalize them so they can become 

smarter and more efficient. In the 

process, cities can grow and sustain 

quality of life for their inhabitants. 

IBM-India 

Needs 

Smart Cities 

(2014) 

IBM 

34 Industry The "smart sustainable city" concept is 

really a framework for a specific vision 

of modern urban development. It 

recognizes the growing importance of 

information and communication 

technologies (ICTs) as drivers of 

economic competitiveness, 

environmental sustainability, and 

general liveability. By leveraging ICT 

as a core element of their development, 

the smart sustainable cities of the future 

will foster economic growth, improve 

the lifestyle of citizens, create 

opportunities for urban development 

and renewal, support eco-sustainability 

initiatives, improve the political and 

representative process, and provide 

access to advanced financial services. 

The right ICT infrastructure will affect 

the way each city will be created and 

evolved. It will enable smart sustainable 

cities to include vastly enhanced 

sustainable areas, such as smart 

buildings, smart infrastructures (water, 

energy, heat, and transportation) and 

smart services (e-substitutes and 

e-services for travel, health, education, 

and entertainment), which drastically 

change the urban experience for city 

dwellers and travellers.  

Alcatel 

Lucent 

(2011) 

Alcatel Lucent 

35 Industry The most effective definition of a smart 

sustainable city is a community that is 

efficient, liveable, and sustainable, and 

these three elements go hand-in-hand. 

Aoun-

Schneider 

Electric 

(2014) 

Aoun-Schneider 
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Traditionally, water, gas, electricity, 

transportation, emergency response, 

buildings, hospitals, and public services 

systems of a city are separate and 

operate in silos independent of each 

other. A truly efficient city requires not 

only that the performance of each 

system is optimized but also that these 

systems are managed in an integrated 

way to better prioritize investment and 

maximize value. An efficient city also 

starts a community on the path to 

become competitive for talent, 

investment, and jobs by becoming more 

liveable. A city must work to become a 

pleasant place to live, work, and play. It 

must appeal to residents, commuters, 

and visitors alike. It must be socially 

inclusive, creating opportunities for all 

of its residents. It must provide 

innovative, meaningful services to its 

constituents. Liveability plays a critical 

role in building the talent pool, the 

housing market, and in providing 

cultural events which can bring 

memorable experiences, international 

attention, and investment to the 

community. A sustainable community is 

one which reduces the environmental 

consequences of urban life and is often 

an output of efforts to make the city 

more efficient and liveable. Cities are 

the largest contributors of carbon 

emissions; the highways, public spaces, 

and buildings we rely on to live, work, 

and play emit the bulk of each city's 

emissions. Implementing efficient, 

cleaner, and sustainable operations in all 

of these areas is critical to minimizing a 

city's environmental footprint.  

Cities must also look at other methods 

of achieving sustainability, including 

resource efficiency, regenerating aging 

districts, ensuring robustness of 

systems, and incorporating design and 

planning in harmony with their natural 

ecosystem, as opposed to simply living 

in them. 
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36 Industry A smart sustainable city is typically 

defined as "an environmentally 

conscious city that uses information 

technology (IT) to utilize energy and 

other resources efficiently." In Hitachi's 

vision, a smart sustainable city is one 

that seeks to satisfy the desires and 

values of its residents, with the use of 

advanced IT to improve energy 

efficiency and concern for the global 

environment as prerequisites, and in so 

doing maintains a "well-balanced 

relationship between people and the 

Earth." 

Smart 

Cities: 

Hitachi 

(2014) 

Hitachi 

37 Industry A city has common capabilities and 

delivers a set of common services, as 

well – office and residential buildings, 

natural resource management, 

transportation, health and safety, waste 

management, education and culture, 

public administration and services. One 

important characteristic that 

distinguishes an intelligent city is the 

manner in which it delivers services 

using advanced technologies: an 

integration of a number of innovations 

including machine-to-machine 

communication enabled by telematics, 

sensors and RFID technologies, smart 

grid technologies to enable better 

energy production and delivery, 

intelligent software and services, and 

high-speed communications 

technologies that serve as a core 

network for all related city, citizen and 

business services. 

Cities must also look at other methods 

of achieving sustainability, including 

resource efficiency, regenerating aging 

districts, ensuring robustness of 

systems, and incorporating design and 

planning in harmony with their natural 

ecosystem, as opposed to simply living 

in them. 

Berton et 

al.Accentur

e (2014) 

Accenture 
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38 Industry The 'Smart Community' is a next-

generation community in which the 

management and optimized control of 

various infrastructures such as 

electricity, water, transportation, 

logistics, medicine, and information are 

integrated. The 'Smart Community' will 

provide comprehensive solutions 

encompassing energy, water, and 

medical systems in order to realize a 

synergetic balance between 

environmental considerations and 

comfortable living. 

Takenaka- 

Toshiba 

(2012) 

Toshiba 

39 Industry We define a "smart sustainable city" as 

the city that uses information 

technology and communications to 

make both its critical infrastructure, its 

components and utilities offered more 

interactively, efficiently and where 

citizens are made more aware of 

them. It is a city committed to the 

environment, both environmentally and 

in terms of cultural and historical 

elements. 

Telefónica 

(2014) 

Telefónica 

40 Industry A city that uses data, information and 

communication technologies 

strategically to: 

• provide more efficient, new or 

enhanced services to citizens, 

• monitor and track government's 

progress toward policy outcomes, 

including meeting climate change 

mitigation and adaptation goals, 

• reduce organizational silos and 

employ new levels of cross-sector 

collaboration, enable innovative 

business models for public and private 

sector service provision. 

• manage and optimize the existing 

infrastructure, and plan for a new one 

more effectively, 

Arup, 

Accenture, 

Horizon, 

University 

of 

Nottingham 

(2014) 

Arup, Accenture, 

Horizon 
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41 Industry The "smart city" concept includes 

digital city and wireless city. In a 

nutshell, a smart city describes the 

integrated management of information 

that creates value by applying advanced 

technologies to search, access, transfer, 

and process information. A smart city 

encompasses e-home, e-office, 

e-government, e-health, e-education and 

e-traffic. 

Huawei 

(2014) 

Huawei 

42 Industry A sustainable city is made up of three 

(3) main parameters to make sure that 

there is an overall development of 

energy, health care, buildings, transport, 

and water management in a city: 

• Environmental care – With right 

technologies, cities will become more 

environmentally friendly. 

• Quality of life – With the right 

technologies, cities will increase the 

quality of life for their residents. 

• Competitiveness – With the right 

technologies, cities will help their local 

authorities and businesses to cut costs. 

Siemens 

(2014) 

Siemens 

43 Industry As nations look to rebuild their aging 

infrastructures and at the same time take 

on the challenge of global climate 

change, Patel argues that resource usage 

needs to be at the heart of their thinking. 

We must also take a fundamental 

perspective in examining "available 

energy" in building and operating the 

infrastructure. Only if we use fewer 

resources to both build and run our 

infrastructures, he says, we will create 

cities that can thrive for generations to 

come. We can only build in that way, he 

suggests, if we seamlessly integrate IT 

into the physical infrastructure to 

provision the resources – power, water, 

waste, etc. – at a city scale based on the 

need.  

Patel,-

Hewlett 

Packard 

(2014) 

Hewlett Packard 
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44 Industry One manifestation of the Oracle 

iGovernment vision is Oracle's 

Solutions for Smart Cities, which will 

address the ever increasing need to 

provide businesses and citizens with 

transparent, efficient and intelligent 

engagement with their local 

authority/administration – through any 

channel – for any purpose, from 

information requests and government 

programme enrolment, to incident 

reporting or scheduling inspections, to 

complete online start-up of a local 

business. Development, implementation 

and refinement of such a multichannel, 

single point-of-contact platform to all 

government organizations lays the 

foundation for a range of additional 

capabilities from business recruitment 

and retention to self-selecting, interest- 

and knowledge-based communities 

amongst citizens to improved 

management of civil contingencies and 

emergency disaster planning. 

Oracle 

(2014) 

Oracle 

45 Industry A future where clean, efficient and 

decentralized energy will power a smart 

electricity grid to deliver power 

efficiently to millions of homes; a world 

not suffering from water scarcity where 

waste is seen as a resource; where 

citizens' mobility and health care needs 

are all taken care of by efficient and 

comprehensive systems; and where they 

can live in sustainable cities with green 

spaces, clean air and a high quality of 

life. 

Dunlop 

(2012) 

Dunlop 

46 Industry Urbanization, rapid population growth 

and shortages of resources are placing a 

new strain on city systems. So how can 

cities fuel economic growth whilst 

improving environment and social 

conditions? What must they do to raise 

service quality despite finite resources, 

and ever-growing demand? How can 

they work more effectively across the 

public sector, and with the private and 

3rd sectors to transform outcomes? 

Smart technologies help city 

Capgemini 

(2014) 

Capgemini 
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administrations tap into public 

information and create not just smarter, 

but more sustainable cities. 

47 Industry "Smart Cities" are an effective response 

to today's needs which have become 

crucial. Thanks to the rapid, pressing 

trends seen throughout the world. In our 

view, the "smart city" is an urban model 

that minimizes efforts around "low 

level" needs and effectively satisfies 

"higher level" needs to guarantee an 

elevated quality of life while optimizing 

resources and areas for sustainability. 

ABB Group 

(2014) 

ABB Group 

48 Industry It takes more to build a smart city than 

simply using ICT to link and manage 

social infrastructure. Providing new 

values and services that residents truly 

need is also essential. 

Generating the knowledge to arrive at 

solutions by continuing to closely 

examine local issues, while putting this 

information into the equation when 

analysing the enormous amount of data 

from smartphones, various sensors, 

metres, and other devices, is a crucial 

task. Achieving it requires that Fujitsu 

put ICT to work to establish a 

sustainable social value cycle and create 

new innovations. 

Fujitsu 

(2014) 

Fujitsu 

49 Industry The IBM vision for a smarter city uses 

technology to bring cities forward so 

that they can accomplish these types of 

objectives: 

– Quality of life for its citizens and 

visitors,  

–  A well-managed city works to create 

an optimal urban environment for its 

citizens, visitors, and industries by 

focusing on urban design, energy and 

water management, and an efficient and 

easy-to-use transportation system. 

These cities provide better performing 

and reliable city services that enable 

simplified and integrated access to 

services.  

–  A healthy and safe city addresses the 

health and safety of residents and 

visitors through innovations in local 

Kehoe-IBM 

(2011a) 

IBM 
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health care networks, disease 

management and prevention, social 

services, food safety, public safety, and 

individual information privacy.  

– A sustainable city implements 

concrete measures toward sustainability 

through, for example, reduced 

consumption of energy and water and 

reduced emissions of CO2. Possible 

measures that can make a city 

sustainable include urban planning 

principles for mixed land use, 

architecture and construction principles 

for buildings, and methods to use 

rainwater instead of treated water.  

– A city with good governance strives 

to improve the quality and efficiency of 

city services. It mandates transparency 

and accountability at all levels of the 

government. It provides the means to 

listen, understand, and respond to the 

needs of its citizens and businesses.  

– A city that incorporates culture and 

events attracts visitors and keeps 

citizens interested in the city through 

investments in arts, culture, and 

tourism. These investments are a great 

way to draw attention to the city and a 

way to establish the city as a world-

class location to live in. 

– A city focused on its citizens looks to 

address their needs by providing 

information and access to city services 

in a convenient and easy-to-use manner. 

When done rightly, both the citizens 

and the city government can benefit. 

This mechanism gives the citizens 

access to the information and services 

when needed and gives the city a means 

to share important information and 

obtain input from its citizens in a timely 

manner. 
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50 Industry Business growth and development, 

building the city's economy:  

– A city of digital innovation focuses on 

using strategic investments in 

connectivity and communications (for 

example, wireless broadband either 

broadcast or through hotspots). It 

attracts cutting edge businesses in the 

industrial and high-tech fields and 

builds human and intellectual capital.  

– A city of commerce establishes itself 

as a local, regional, or national centre of 

commerce and economic development. 

It builds local expertise in a specific 

industry and the infrastructure and 

services to support continued growth 

and to remain competitive.  

– A city attracting and keeping skilled 

workers promotes itself as being a 

desirable place to locate to or to grow 

up and stay in.  

This ability to maintain skilled workers 

is accomplished by anticipating and 

accommodating shifts in business 

needs, skills, local population, and 

demographics to offer economic 

opportunities.  

– A city with free flowing traffic 

identifies and manages congestion 

actively. This demand is accomplished 

by making various forms of transport 

(such as road, air, rail, and bus) cost 

effective and efficient. 

Kehoe-IBM 

(2011b) 

IBM 

51 Industry IBM defines a smarter city as one that 

makes optimal use of all the 

interconnected information available 

today to better understand and control 

its operations and optimize the use of 

limited resources. 

IBM 

Smarter 

City 

Assessment 

Tool (2009) 

IBM 

52 Industry Smart cities: Innovative urban 

developments that leverage ICT for the 

management of natural energy 

consumption at the community level 

and other technologies to balance 

environmental stewardship with 

comfortable living. 

Fujitsu 

(2014) 

Fujitsu 
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53 Industry Cities are a complex and dynamic 

system. According to SAP, there are 

eight (8) fundamental factors that 

determine what defines a sustainable 

city:  

• Smart economy – Long-term 

prosperity, innovation, entrepreneurs, 

and social business models.  

• Good government – High 

performance.  

• Global attractiveness.  

• Resilience and sustainability – being 

clean and green.  

• Open society.  

• Human and social capital.  

• World-class financial expertise.  

• Excellent infrastructure – physical and 

soft infrastructure (technology, research 

and knowledge). 

SAP (2014) SAP 

54 Industry Smart is a combination of collaborative 

leadership, policy and legal, customer 

insight, budget and performance 

management, service orientation and 

technology. 

Colclough-

Capgemini 

(2011) 

Capgemini 

55 Industry In a broader definition, a city can be 

considered as "smart" when its 

investment in human and social capital 

and in communications infrastructure 

actively promotes sustainable economic 

development and a high quality of life, 

including the wise management of 

natural resources through participatory 

government. 

Hirst-

European 

Investment 

Bank 

(2012) 

European 

Investment Bank 

56 Industry A smart city is a city that meets its 

challenges through the strategic 

application of ICT goods network and 

services to provide services to citizens 

or to manage its infrastructure.  

A sustainable city is a city that meets 

the needs of the present without 

compromising the ability of future 

generations to meet their own needs. 

Lovehagen-

Ericsson 

(2013)  

Ericsson 

57 Government 

Bodies 

Traditionally, a "smart sustainable city" 

has been defined as a city that uses 

information and communication 

technology to make both its critical 

infrastructure, its components and 

Azkuna 

(2012a) 

City of Bilbao 
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utilities more interactive, efficient, 

making citizens more aware of them. 

58 Government 

Bodies 

In preparing this report, we used the 

smart sustainable city model, which 

identifies the presence and convergence 

of six areas: economy, mobility, 

environment, citizenship, quality of life, 

and, finally, management. A city can be 

defined as smart when it displays a 

positive performance in these six areas, 

and when it has been built based on a 

"smart" combination of elements 

(communication, infrastructure, 

economic development) and on 

purposeful and independent citizen 

activities (participation, education) that 

make sound management of natural 

resources through participatory 

governance. 

Azkuna 

(2012b) 

City of Bilbao 

59 Government 

Bodies 

A type of city that uses new 

technologies to make them more 

liveable, functional, competitive and 

modern, the promotion of innovation 

and knowledge management, bringing 

together six (6) key fields of 

performance: economy, mobility, 

environment, citizenship, quality of life 

and, finally, management. 

Azkuna 

(2012c) 

City of Bilbao 

60 Government 

Bodies 

Smart sustainable cities combine 

diverse technologies to reduce their 

environmental impact and offer citizens 

better lives. This is not, however, 

simply a technical challenge. 

Organizational change in governments – 

and indeed society at large – is just as 

essential. Making a city smart is 

therefore a very multidisciplinary 

challenge, bringing together city 

officials, innovative suppliers, national 

and EU policymakers, academics and 

civil society. 

European 

Commissio

n (2014)  

European 

Commission 

61 Government 

Bodies 

A real smart city develops the city to 

reach the aim of improving the quality 

of life. It needs sound and innovative 

economic development as a means to 

reach this aim. Uses ICT as a tool with a 

great potential for ameliorating daily 

life, public services and the economy. 

Schweiker - 

Council of 

European 

Municipaliti

es (2010) 

Council of 

European 

Municipalities 
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62 Academia Amsterdam Smart City uses innovative 

technology and the willingness to 

change behaviour related to energy 

consumption in order to tackle climate 

goals. Amsterdam Smart City is a 

universal approach for design and 

development of a sustainable, 

economically viable programme that 

will reduce the city's carbon footprint. 

Lee et al. 

(2012) 

Stanford Program 

on Regions of 

Innovation and 

Entrepreneurship

Technological 

Forecasting and 

Social Change 

63 Government 

Bodies 

There are three major functions that 

"ICT Smart Town" is expected to 

contain.  

ICT to be used both in ordinary times 

and in times of disaster. 

ICT is used in order to contribute to 

self-sustaining town development in 

ordinary times, while it functions for 

disaster prevention and mitigation in 

times of disaster.  

Users, mainly local citizens, can 

participate in the Smart Town 

community using the ICT system 

through user-friendly and accessible 

interfaces such as mobile phones and 

TVs.  

New services resulting from the use of 

"Big Data", including the government-

held (public) data, private sector data 

and real-time data, collected through 

sensors.  

Japan 

Ministry of 

Internal 

Affairs and 

Communica

tions (2013) 

Japan Ministry of 

Internal Affairs 

and 

Communications 

(2013) 

64 Government 

Bodies 

Smart cities should be regarded as 

systems of people interacting with and 

using flows of energy, materials, 

services and finance to catalyse 

sustainable economic development, 

resilience, and high quality of life; these 

flows and interactions become smart 

through making strategic use of 

information and communication 

infrastructure and services in a process 

of transparent urban planning and 

management that is responsive to the 

social and economic needs of society. 

European 

Commissio

n (2013) 

European 

Commission 
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65 Government 

Bodies 

A "city" can be defined smart when 

systematic information and 

communication technologies and 

resource-saving technologies are used to 

work towards a post fossil society, to 

reduce resource consumption, enhance 

permanently citizens' quality of life and 

the competitiveness of local economy – 

thus improving the city's sustainability. 

The following areas are at least taken 

into account: energy, mobility, urban 

planning and governance. An 

elementary characteristic of a smart city 

is the integration and cross-linking of 

these areas in order to implement the 

targeted ecological and social aspects of 

urban society and a participatory 

approach.  

Homeier-

City of 

Vienna 

(2013) 

City of Vienna 

66 Government 

Bodies 

Create a real shift in the balance of 

power between the use of information 

technology by business, government, 

communities and ordinary people who 

live in cities. 

«Intelligent» in this context does not 

automatically mean "IT". By similar 

performance, passive or self-regulating 

mechanisms is preferable to active 

regulated systems. 

Deakin-

European 

Commissio

n (2014) 

European 

Commission 

67 Industry A smart city offers its inhabitants a 

maximum of life quality by a minimum 

use of resources thanks to intelligent 

combination of different infrastructure 

systems (transport, energy 

communication, etc.) on different levels 

like buildings, areas, quarters and cities.  

Horbaty-

Energie 

Schweiz 

(2013) 

Energy Schweiz 

68 Academia "...are territories with a high capacity 

for learning and innovation, which is 

built into the creativity of their 

population, their institutions of 

knowledge creation and their digital 

infrastructure for communication". .... 

[and are concerned] with people and the 

human capital side of the equation, 

rather than blindly believing that IT 

itself can automatically transform and 

improve cities. 

Hollands 

(2008) 

 Taylor & Francis 

Online 
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69 Industry The Council defines a Smart 

Sustainable City as one that has digital 

technology embedded across all city 

functions. 

Smart Cities 

Council 

(2014) 

Smart Cities 

Council 

70 Government 

Bodies 

"At its core a smart city is a welcoming, 

inclusive city, an open city. By being 

forthright with citizens, with clear 

accountability, integrity, and fair and 

honest measures of progress, cities get 

smarter".  

Comstock-

World Bank 

Blogs 

(2012) 

World Bank 

Blogs 

71 Industry Framing the "triple bottom line" of 

economy, environment, and social 

equity in one big picture. We are 

working to get our arms around a more 

sustainable future – a better way to 

connect people, homes, jobs and places 

– as a metro area and region, with more 

transportation choices. Frankly, it is a 

very tough challenge. 

Ott-HBR 

Blog 

Network 

(2011) 

HBR 

72 Government 

Bodies 

A "smart sustainable city" is mainly 

based on the information and 

communication technologies. Through 

the transparent and full access to 

information, the extensive and secure 

transmission of information, the 

efficient and scientific utilization of 

information, SSC increases the urban 

operational and administrative 

efficiency, improves the urban public 

service level, forms the low-carbon 

urban ecological circle, and constructs a 

new formation of urban development. 

FG-SSC-

0005 (2014) 

ITU 

73 Government 

Bodies 

Smart sustainable cities are well 

managed, integrated physical and digital 

infrastructures that provide optimal 

services in a reliable, cost effective, and 

sustainable manner while maintaining 

and improving the quality of life for its 

citizens. Key attributes of a smart 

sustainable city are mobility, 

sustainability, security, reliability, 

flexibility, technology, interoperability 

and scalability. Foundational aspects 

include economy, governance, society 

and environment with vertical 

infrastructures such as mobility, real 

estate and buildings, industrial and 

manufacturing, utilities -electricity and 

FG-SSC-

0013 (2014) 

ITU 
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gas, waste, water and air management, 

safety and security, health care and 

education. All of these are woven into a 

single fabric with ICT infrastructure as 

a core. 

74 Government 

Bodies 

It is a city with a large, efficient and 

widespread technological network that 

fosters dialogue between citizens and 

everyday objects. It integrates the huge 

amount of information available to 

generate intelligence and improve daily 

life in a lifestyle that is increasingly 

"smart". It combines innovation with 

the environment, mobility and quality of 

life. It is a new phenomenon, complex 

and rapidly changing. Technological 

innovation moves in several directions 

(green buildings, smart mobility, e-

health, e-government, etc.). 

FG-SSC-

0014 (2013) 

ITU 

75 Government 

Bodies 

ICT spans across a number of 

application sectors that characterize the 

framework of smart sustainable cities. 

Among others, energy, buildings, 

transport and mobility, water and waste 

management. 

FG-SSC-

0020 (2013) 

ITU 

76 Government 

Bodies 

"A Smart Sustainable City has been 

defined as a 'knowledge', 'digital', and 

'cyber' or 'eco' city; representing a 

concept open to a variety of 

interpretations, depending on the goals 

set out by a Smart Sustainable City's 

planners. We might refer to a Smart 

Sustainable City as an improvement on 

today's city both functionally and 

structurally, using information and 

communication technology (ICT) as an 

infrastructure.  

Looking at its functions as well as its 

purposes, a Smart Sustainable City can 

perhaps be defined as "a city that 

strategically utilizes many smart factors 

such as Information and 

Communication Technology to increase 

the city's sustainable growth and 

strengthen city functions, while 

guaranteeing citizens' happiness and 

wellness." 

Hwang et 

al. (2013) 

ITU 
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77 Industry Smart sustainable cities use information 

and communication technologies (ICT) 

to be more intelligent and efficient in 

the use of resources, resulting in cost 

and energy savings, improved service 

delivery and quality of life, and reduced 

environmental footprint –all supporting 

innovation and the low-carbon 

economy. 

Cohen 

(2011) 

FastCoExist 

(Magazine) 

78 Industry An eco-city is defined as a city in which 

citizens, business and government 

sustainably work, live and interact 

through delivery of integrated, low 

carbon products and services. The 

objective of this project is to build a 

new industrial community to maximize 

the welfare of the people and minimize 

carbon emission. The above vision can 

be achieved by integrating technology 

across water, waste, energy, 

transportation and safety infrastructure 

while taking measures like maximum 

utilization of renewable resources for 

electricity supply, minimum loss of 

natural resources and others. 

Manesar 

(2011) 

Business Standard 

(Magazine) 

79 Industry "The use of Smart Computing 

technologies to make the critical 

infrastructure components and services 

of a city-which include city 

administration, education, healthcare, 

public safety, real estate, transportation, 

and utilities-more intelligent, 

interconnected, and efficient" (58). 

Washburn 

et al. (2010) 

IBM 

80 Industry A smart sustainable city is characterized 

by the integration of technology into a 

strategic approach to sustainability, 

citizen well-being, and economic 

development. 

Woods et 

al. (2013) 

Navigant 

Research 

81 Industry The terms "smart" and "intelligent" 

have become part of the language of 

urbanization policy, referring to the 

clever use of IT to improve the 

productivity of a city's essential 

infrastructure and services and to reduce 

energy inputs and CO2 outputs in 

response to global climate change.  

Hodkinson, 

S. (2011) 

OVUM 

Consulting 
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82 Industry A smart sustainable city is one that 

"uses information and communications 

technologies to make the critical 

infrastructure components and services 

of a city – administration, education, 

healthcare, public safety, real estate, 

transportation and utilities – more 

aware, interactive and efficient." 

Belissent 

(2010) 

Forrester 

Research 

83 Industry An urbanized area where multiple 

public and private sectors cooperate to 

achieve sustainable outcomes through 

the analysis of contextual information 

exchanged between them. The sectors 

could include hospitals or emergency 

services or finance and so on. The 

interaction between sector-specific and 

intra-sector information flows results in 

more resource-efficient cities that 

enable more sustainable citizen services 

and more knowledge transfer between 

sectors. 

Maio 

(2012) 

Gartner 

84 Industry Cities need to differentiate themselves 

to attract investment and productive 

residents, and this is coupled with 

constrained financial resources, fast-

growing populations, and aging 

infrastructures, is driving investment in 

smart sustainable city solutions. Smart 

sustainable city solutions leverage ICT 

not only to deliver higher-quality citizen 

services more efficiently but also to 

effect behavioural change in 

government workers, city businesses, 

and citizens so that cities can develop 

more sustainably. 

IDC (2014) IDC 

85 Industry It is precisely because of the importance 

of cities and the need to deepen 

knowledge of urban issues that we 

undertake the study. The effort to 

question and understand where cities 

are and where they are headed benefits 

all of us in a world urbanizing like 

never before. This includes the officials 

and policymakers setting the course, 

businesses invested in city well-being, 

and the citizens who build their lives in 

thousands of city neighbourhoods 

Ernst & 

Young 

(2014) 

Ernst & Young 

(2014) 
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worldwide, rich or poor, picturesque or 

prosaic. 

86 Industry Many cities are exploring the "Smart 

City" or "Intelligent Community" 

concept to improve efficiencies, 

optimize how they use largely finite 

resources and become better places to 

live and make business. They are 

deploying new information and 

communications technology to 

strengthen social and business services 

across different sectors and to build an 

intelligent digital nervous system 

supporting urban operations. By 

incorporating information and 

communications technology and 

strategically exploiting the vast amounts 

of data they generate, smart cities can 

make buildings more efficient, reduce 

energy consumption and waste, and 

make better use of renewable energy. 

They can manage traffic intelligently, 

monitor how infrastructure performs, 

provide better communications 

infrastructures, deliver services much 

more efficiently, and enhance citizens' 

access to government. 

Craren et al. 

(2012a) 

PWC 

87 Industry What makes a city tick? "Justice 

remains the appropriate name for 

certain social utilities which are vastly 

more important, and therefore more 

absolute and imperative, than any 

others," John Stuart Mill wrote in 

Utilitarianism in 1861. He added, 

"education and opinion, which have so 

vast a power over human character, 

should so use that power to establish in 

the mind of every individual an 

indissoluble association between his 

own happiness and the good of the 

whole." Many of those we spoke with 

this year in developing Cities of 

Opportunity agree. The foundations of 

healthy cities remain rule of law and 

safety and security today, as well as 

strong education to foster those qualities 

for future generations. 

Craren et al. 

(2012b) 

PWC 
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88 Industry Smart city is characterized by the 

integration of technology into a 

strategic approach to sustainability, 

citizen well-being, and economic 

development. Smart city projects span 

several industry and operational silos: 

energy, water, transportation, buildings 

management, and government services. 

Most importantly, the smart city 

concept promotes new integrated 

approaches to city operations, leading to 

innovation in cross-functional 

technologies and solutions. 

Woods et 

al. (2013) 

Navigant 

Research 

89 Industry According to Deloitte the three market 

drivers of smart cities are smart water, 

smart energy and smart agriculture. 

Smart water is increasingly seen as a 

component of ambitious smart city 

programmes that address the myriad of 

problems created by mass urbanization. 

Smart energy – the race for more and 

more energy sources is driving an 

increase in unconventional oil and gas 

exploration – in turn driving significant 

water and wastewater issues. Smart 

agriculture – the challenge to feed a 

growing global population is stressing 

food systems in both the developed and 

developing world and requires novel 

agricultural solutions. 

Haji (2013) Deloitte 
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90 Industry The definition of sustainable 

development comprises five categories. 

Basic needs. Access to safe water, 

sufficient living space, adequate health 

care, and education are fundamental 

priorities for urban populations. 

Resource efficiency. A city's efficiency 

in such areas as the use of water and 

energy and the effective recycling of 

waste directly correlates to the quality 

of life of its citizens. Environmental 

cleanliness. Limiting exposure to 

harmful pollutants is fundamental to a 

city's liveability. Built environment. 

Equitable access to green space, public 

transportation, and dense, efficient 

buildings makes communities more 

liveable and efficient. Commitment to 

future sustainability. An increase in the 

number of employees and the level of 

financial resources devoted to 

sustainability suggests how committed 

city governments are to implementing 

national and local policies and 

standards. 

Bouton et 

al. (2012) 

McKinsey 

91 Industry A city "combining ICT and Web 2.0 

technology with other organizational, 

design and planning efforts to de-

materialize and speed up bureaucratic 

processes and help to identify new, 

innovative solutions to city management 

complexity, in order to improve 

sustainability and liveability." 

Toppeta 

(2010) 

Think Innovation 

92 Industry What makes a city smart? A non-vendor 

driven definition of a 'Smart Sustainable 

City' 

So, what does a Smart Sustainable City 

look like? A city can be defined as 

smart when investments in human and 

social capital and traditional (ex-

transport) and modern (ex-ICT) 

communications infrastructure fuel 

sustainable economic development and 

a high quality of life with a wise 

management of natural 

resources through participatory 

governance. 

Jaokar 

(2012) 

Smart Cities 

Industry Summit 

2012 



 81 

  

 

Ref Category Definitions/Features Source Organization 

93 Industry Seven (7) important elements in most 

cases of a smart sustainable city 

(Source: Xi She): 1) sensible – sensor 

sensing the environment ,2) 

connectable – networking devices 

bringing the sensing information to the 

web, 3) accessible – the broader 

information of our environment is 

published on the web, and is accessible 

to the user on the web, (web), 4) 

ubiquitous – the user can access 

information through the web, but more 

importantly through the use of the 

mobile (mobile), 5) social – the 

user acquires the information, and 

publishes it through his social network 

(social network), 6) Sharing – sharing is 

not limited to data but also to the 

physical object, when some objects are 

in free status, people can get the 

notification and use it. (web, mobile), 7) 

visibility/augmented – to retrofit the 

physical environment, make the hidden 

information seen not only through the 

mobile device by individuals but also 

with the naked eyes in a more border 

range like street signs. 

World 

Smart 

Capital 

(2012) 

World Smart 

Capital (2012) 

94 Industry A smart city is a city that employs ICT 

infrastructures by sensing, transmitting 

and utilizing information in order to 

fulfil information sharing and service 

collaboration, further improve citizens' 

livelihood standards and their quality of 

life, increase urban operation efficiency 

and public service level, enhance the 

quality of economic development and 

industry competitive ability, and realize 

the scientific and sustainable 

development of the city. 

China 

Communica

tion 

Standards 

Association 

(2014) 

China 

Communication 

Standards 

Association 

(2014) 
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95 Government 

Bodies 

Smart cities should be regarded as 

systems of people interacting with and 

using flows of energy, materials, 

services and finance to catalyse 

sustainable economic development, 

resilience, and high quality of life; these 

flows and interactions become smart 

through making strategic use of 

information and communication 

infrastructure and services in a process 

of transparent urban planning and 

management that is responsive to the 

social and economic needs of society. 

European 

Innovation 

Partnership 

on Smart 

Cities and 

Communitie

s 

European 

Innovation 

Partnership on 

Smart Cities and 

Communities 

96 Academia Main features to be included in smart 

city administration: 

(i) Quality of life, 

(ii) Sustainable resource management, 

(iii) Cultural facilities, 

(iv) Health facilities, 

(v) Sustainable and innovative and safe 

transport systems, 

(vi) Environmental protection. 

Vienna 

University 

of 

Technology

, University 

of 

Ljubljana, 

Delft 

University 

of 

Technology 

(2007) 

Vienna University 

of Technology, 

University of 

Ljubljana, Delft 

University of 

Technology 

(2007) 

97 Academia Eco-cities focus on: 

(i) entrepreneurship,  

(ii) environment, 

(iii) sustainable urban development. 

Rapoport, 

E. (2014) 

 Geography 

Compass 

98 Academia Smart cities should focus on: 

(i) improvement of urban living 

capacity, 

(ii) resource efficient development, 

(iii) low carbon economy, 

(iv) use of ICT to manage complex 

urban system. 

Alusi, A., 

Eccles, R. 

G., 

Edmondson

, A. C., 

Zuzul, T. 

(2011) 

Harvard Business 

School 

99 Academia Smart city triple helix: 

human and social relations connecting 

the intellectual capital, natural wealth 

and governance of their regional 

development. 

Njikamp, 

Lombardi, 

P., 

Giordano,   

S., Caraglui, 

A., Del Bo, 

C., Deakin, 

M.  

VU University 

Amsterdam, 

Faculty of 

Economics 

100 Academia Key aspect of smart cities is a plan for 

efficient management of utilities 

enabled by technologies such as those 

entailing smart metering of the 

Monedero, 

D. R., 

Bartoli, A., 

Hernandez-

Transactions on 

emerging 

telecommunicatio

n technologies 
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residential consumption of electricity, 

water or gas. 

Saerrano, J., 

Forne, J., 

Soriano, M. 

(2013) 

101 Academia Features of smart cities involve the use 

of discrete future Internet technologies 

(RFID), improving e-governance, 

providing and environment for 

innovation. 

Balloon, 

Pieter, 

Glidden, J., 

Kranas, P., 

Menychtas, 

A., Ruston, 

S., Van der 

Graaf, S. 

(2011) 

Conference 

Proceedings, 

IIMC 

International 

Information 

Management 

Corporation, 2011 

102 Academia Typology of smart city functions: 

(i) Smart economy (competitiveness): 

innovative spirit, entrepreneurship, 

economic image, productivity.  

(ii) Smart mobility (transport and ICT): 

local accessibility, availability of ICT 

infrastructure, innovative and safe 

transport systems. 

(iii) Smart people (social and human 

capital): level of qualification, 

flexibility, creativity, participation in 

public life. 

(iv) Smart environment (natural 

resources): pollution control, 

environmental protection, sustainable 

resource management. 

(v) Smart governance (participation): 

decision-making, transparent 

governance, political strategies and 

perspectives.  

(vi) Smart living (quality of life): 

cultural activities, health conditions, 

housing quality, education facilities, 

touristic attractiveness, social cohesion. 

Batty, M. 

Axhausen, 

K. W., 

Giannotti, 

F., 

Pozdnoukho

v, A., 

Bazzani, A., 

Wachowicz, 

M., 

Ouzounis, 

G., 

Portugali, 

Y. (2012) 

The European 

Physical Journal 

103 Academia Smart cities should be centred around 

ecological modernization with an 

emphasis on business opportunities 

associated with a move to low carbon 

economy. 

Antrobus, 

D. (2011) 

Urban Research 

and Practice 
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104 Academia "Smarter cities" has the following four 

components: 

(i) the application of a wide range of 

electronic and digital technologies to 

communities and cities, 

(ii) the use of information technologies 

to transform life and work within a 

region,  

(iii) the embedding of such ICTs in the 

city, 

(iv) The territorialisation of such 

practices in a way that brings ICTs and 

people together so as to enhance 

innovation, learning, knowledge and 

problem solving that the technologies 

offer. 

Allwinkle, 

S., 

Cruickshan

k, P. (2011) 

 Journal of Urban 

Technology 

105 Academia Urban dwellers should be provided with 

smart phones that provide advanced 

capabilities to connect to the Internet, 

determine the user's location as well as 

provide crowd-sourcing platforms.  

Benouret, 

K., 

Ramalinga

m, R. V., 

Charoy, F. 

(2013) 

 IEEE Computer 

Society 

106 Academia "A smart city is generally meant as a 

city capable of joining competitiveness 

and sustainability by integrating 

different dimensions of development 

and addressing infrastructural 

investments able to support economic as 

well as the quality of life of 

communities, a more careful 

management of natural resources, a 

greater transparency and participation to 

the decision making process."  

Papa, R. 

(2013) 

Journal of Land 

Use, Mobility and 

Environment 
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107 Academia Findings denote that smart cities should 

include the following dimensions: 

(i) Urban openness: making information 

visually available, participatory services 

to drive civic engagement.  

(ii) Service innovation: using ICTs to 

drive development in health, welfare, 

education, transportation, sectors, etc. 

(iii) Partnership formation: partnerships 

for building effective smart cities 

(central government, state government, 

private bodies, NGO involvement), 

direct vs indirect involvement, 

contracted/outsourcing development. 

(iv) Smart city integration: smart 

service access over multiple device 

platforms, app-based formatting of 

service information.  

(v) Smart city governance: Smart city 

teams involved with strategy, policy, 

and infrastructure and include ICT-

based performance evaluation and 

feedback channels. 

Lee, J. H.  

Hancock, 

M. G., Hu, 

M. (2012) 

Technological 

Forecasting and 

Social Change 

108 Academia IBM Smarter Cities Initiative: " 

(a) is a long term process aiming to 

transform city based technologies and, 

in the process, help cities achieve their 

strategic vision; 

(b) recognizes that the needs and 

aspirations of each city may be very 

different; 

(c) requires partnerships (across many 

clients and with other delivery partners) 

to achieve the desired large scale 

transformations; 

(d) is based heavily on dimensions from 

IBM's global Smarter Planet strategy of 

which there are many applications 

(smart education systems, cloud 

computing, risk assessments, ICT based 

platform for exchange of ideas etc.)." 

Paroutis. S., 

Bennett, 

Heracleous, 

L. (2012) 

 Technological 

Forecasting and 

Social Change 
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109 Academia "The basic concept of the Smart Cities 

initiative can be expressed as follows: 

the Smart Cities initiative seeks to 

improve urban performance by using 

data, information and IT to provide 

more efficient services to citizens to 

monitor and optimize existing 

infrastructure, to increase collaboration 

between economic actors and to 

encourage innovative business models 

in both public and private sectors".  

Llacuna, M. 

L. M.  

Llinas, J. 

C., Frigola, 

J. M. (2014) 

 Technological 

Forecasting and 

Social Change: 

110 Academia Five successful factors for a smart city: 

(i) broadband connectivity, 

(ii) knowledge workforce, 

(iii) digital inclusion, 

(iv) innovation, 

(v) marketing, 

(vi) advocacy. 

Kramers, 

A., Hojer, 

M., 

Lovehagen, 

N., Wangel, 

J. (2014) 

Environmental 

Modelling and 

Software 

111 Academia "The concept of Smart City as a means 

to enhance the life quality of citizen has 

been gaining increasing importance in 

the agendas of policy makers". 

The main domains of a smart city 

include: 

(i) Employing ICT to deliver energy, 

enhance entrepreneurship and enable 

information exchange about 

consumption between providers and 

users with the aim of reducing costs and 

increasing reliability and transparency 

of energy supply systems. 

(ii) Public lighting, natural resources 

and water management. 

(iii) Waste management: Using 

innovations to manage waste generated 

by people, businesses and city services. 

This includes waste collection, disposal, 

recycling and recovery. 

(iv) Environment: Technology used to 

manage environmental resources and 

related infrastructure. This is done with 

the aim of improving sustainability. 

(v) Transport: Using sustainable public 

transportation based on environmentally 

friendly fuels and innovative propulsion 

systems. 

(vi) Healthcare: ICT applications and 

remote assistance to prevent and 

Neirotti, P., 

De Marco, 

A., 

Cagliano, 

A. C., 

Mangano, 

G., 

Scorrano, F. 

(2014) 

The International 

Journal of Urban 

Policy and 

Planning 
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diagnose diseases. Improved access to 

health care systems. (vii) Public 

security: Use of ICT to assist with 

security issues like fire. ICTs may also 

be of help to the police department. 

(viii) Education and culture: Using ICTs 

to create opportunities for students and 

teachers, promote cultural events, 

manage tourism and hospitality. 

(ix) Public administration and 

governance: Promoting digitalized 

public administration, e-ballots and 

ICT-based transparency of government 

activities to enhance the empowerment 

of the inhabitants and involvement in 

administration. 

112 Industry Smart cities are aimed at: 

addressing urbanization, facilitating 

economic growth, enhancing 

technological progress using ICTs, 

environmental sustainability. 

Naphade, 

M., 

Guruduth, 

B., 

Harrison, 

C., Jurij, P., 

Morris, R. 

(2014) 

IBM 

113 Academia Smart city establishments include: 

(i) Energy policy management, 

(ii) Healthcare governance, 

(iv) Remote monitoring, 

(iii) Financial policy management, 

(v) Complaint management, 

(vi) Intelligent buildings, 

(vii) Security systems based on ICT, 

(viii) IT configuration management 

databases. 

Asimakopo

ulou, E., 

Bessis, N. 

(2011) 

Fifth International 

Conference on 

Innovative 

Mobile and 

Internet Services 

in the Ubiquitous 

Computing 

114 Academia "A city that monitors and integrates 

conditions of all the its critical 

infrastructures, including roads, bridges, 

tunnels, rails subways, airports, 

seaports, communications, 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." 

Hall, R., E. 

(2000) 

 2nd International 

Life Extension 

Technology 

Workshop 

115 Academia "A city striving to make itself smarter 

(more efficient, sustainable, equitable 

and livable)." 

Nfuka, E., 

N., Rusu, L. 

(2010) 

18th European 

Conference on 

Information 

Systems (ECIS) 
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Ref Category Definitions/Features Source Organization 

116 Government 

Bodies 

Smart City Iskandar Malaysia is an 

added value enabler and an initiative 

aomed to provide ease of doingbusiness 

as well as improve living quality in 

Iskandar Malaysia. Focusing on 3 areas 

with 6 dimensions: 

(A) Economy 

A1. Smart Economy 

A2. Smart Governance 

(B) Environment 

B3. Smart Environment 

B4. Smart Mobility 

(C) Social 

C5. Smart People 

C6. Smart Living 

Iskandar 

Regional 

Developme

nt 

Authority, 

Smart City 

Iskandar 

Malaysia, 

2014 

Iskandar Regional 

Development 

Authority, Smart 

City Iskandar 

Malaysia, 2014 

117 Industry The vision of a Medini Iskandar Smart 

City is to ultimately produce a smart, 

sustainable community where residents, 

investors and visitors are able to 

experience a place that is uniquely 

liveable, connected, efficient and safe. 

The goal is to deliver smart solutions to 

anyone who spends any amount of time 

in the Smart City Medini, regardless of 

which walk of life that they originate 

from with high quality security, 

infrastructure and services, as well as 

systems & networks that effectively 

raises their quality of life. 

Vision elements: Safe, Connected, 

Livable, Efficient 

Medini 

Smart City, 

http://www.

medini.com.

my/smart-

city/, 

retrieved 3 

December 

2016 

Medini Iskandar 

Malaysia Sdn 

Bhd 

118 Industry Our Smart City initiative, synergizing 

with the Living Lab initiative, adopts 

intelligent technologies to promote 

more efficient public service and city 

living, higher quality of life within a 

safe city, and greater sustainability for 

the environment. 

Cyberview 

Smart City. 

http://cyber

view.com.m

y/industry/s

martcity. 

Retrieved 3 

December 

2016 

Cyberview Sdn 

Bhd 
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Ref Category Definitions/Features Source Organization 

119 Government 

Bodies 

- Smart Governance 

- Smart Development 

- Smart Digital Infrastructure 

-Smart Waste Management 

- Smart Education 

- Smart Energy 

- Smart Water Management 

- Smart Agro 

- Smart Transport & Mobility 

- Smart Safety & Security 

- Smart Disaster Management 

- Smart Healthcare 

Ngah, 

Fahmi 

(Interview), 

About 

#smartselan

gor,  

https://yout

u.be/yrHYb

ad3fVk, 

retrieved 3 

December 

2016 

Selangor 

Government 

120 Government 

Bodies 

Digital Lifestyle Malaysia: 

- District 

- Work 

- Learning 

- Agriculture 

- Transport 

- Entertainment 

Malaysian 

Communica

tions and 

Multimedia 

Commissio

n, 2014 

Malaysian 

Communications 

and Multimedia 

Commissions, 

2014 
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