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Abstract. The smart city concept originally aimed at dealing with various urban problems, in 

particular, those related to the urban environment and infrastructure, such as modeling transport 

flow in a city. As it developed, the concept is now widely used to accelerate the process of urban 

management by using IT technology and by the availability of big data. However, the smart city 

discourses are still debated. There is a number of critical literature on the discourses; some are 

more concerned with the use and development of information communication technology (ICT). 

ICT and modern technology are considered the key aspect of the smart city concept.  Meanwhile, 

others emphasize the importance of the people who operate the technology. Very few, if any, 

literature emphasizes the importance of resilience in the smart city discourse. The city as a 

complex system should have the ability to be resilient, especially when technology fails either 

due to technical/man-made or natural disasters. This paper aims to redefine the smart city concept 

in urban planning through a literature study in the context of planning using a resilience 

approach. This paper describes and defines what the smart city concept is, what it means, as well 

as explains the relation and linkage of the importance of using resilience approach in defining 

the smart city. Factors of resilience will lead to a soft infrastructure approach, such as 

enhancement in many aspects, e.g. community capacity, social and human capital, knowledge 

inclusion, participation, social innovation, and social equity. Discussion and analysis are 

conducted through a deep literature study using systematic literature review methodology. 

1. Introduction

Cities continue to develop with various types of innovations and progress. According to the United 

Nation (UN), cities generate 75% of the global carbon emissions and consume two third of world energy. 

Moreover, due to urbanization and economic growth, energy consumption is expected to rise to three-

fourth of the world energy consumption by 2030. Moreover, the UN  estimates that 66% of the world 

population will reside in urban areas by 2050 [1]. This will certainly increase the amount of carbon 

dioxide, greenhouse emissions, congestion, and waste disposal that will affect public health. This will 

also create greater challenges in dealing with air pollution, population density, waste management and 

human health [2]. 

During the last years of the 20th century, two major phenomena emerged, namely urbanization and 

information technology [3]. In the 1990s the “smart growth” concept began to spread in an effort to seek 

solutions to problems such as population density, congestion, air pollution, open space running out, and 

http://creativecommons.org/licenses/by/3.0
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the soaring cost of public facilities [4]. The idea of the smart city evolved in an attempt to save the earth 

and human health. It is an idea or concept people had hoped would be able to solve urban problems 

while considering the environment [3]. Internationally, the smart city discourse developed as a way to 

meet the Kyoto Protocol’s goals that call for reducing emission levels that had increased on an 

international scale. From there, the smart city concept is now widely used, supported and adopted by 

many institutions such as the European Commission Setis-EU, OECD, etc., along with a rapid increase 

in the number of research and publications that are conducted on the topic ([5] & [6]). 

As the concept is more widely used, there is still unclarity in understanding its definition ([7]; [8]; 

[9]; [10]). Based on mutual understanding by the European Commission, the smart city is a concept that 

could achieve sustainability through using a wide range technology [11]. Therefore, the main objective 

of the smart city is to increase sustainability with the use of technology, hence, “smart sustainable cities” 

is seen as more suitable and accurate compared to the term smart cities [12]. In addition, terminology 

related to the smart city has developed in accordance with different definitions as well, such as the virtual 

city [13]; digital city  [14]; knowledge city [15]; wired city [16]; ubiquitous city [17], and many more. 

Currently, literature explaining smart city is plentiful and continues to expand; some of the most 

prominent focus is on the development of modern technology and information communication 

technology. Meanwhile definitions are not limited to only those, but in fact extend to other areas. This 

theory is supported by Caragliu et al., 2011 [18] who stated that a city is categorized as smart when it 

has invested in human capital, social capital, transportation, and modern ICT. It should also be capable 

of creating economically sustainable growth and a high quality of life with good management of its 

natural resources through participatory governance. Adding to that, Goldsmith and Crawford, 2014 [19], 

also discussed the importance of community involvement and good leadership to ensure proper 

implementation of the smart city concept. In addition, there is also need for community empowerment 

and related factors [20]. 

Various attempts are made at conceptualizing the smart city concept in planning, one of which is by 

developing several methods of benchmarking and indicators to evaluate and measure impacts. 

Benchmarking has the purpose of comparing smart cities based on various factors and ideas or concepts 

[21]. The benchmarking method is used to evaluate smart cities from different perspectives, e.g. its 

sustainability, global city performance, resilience, local government effectiveness, urban 

competitiveness, and good urban governance [21]. 

Benchmarking smart city planning now considers the perspective of resilience. Desouza and Flanery, 

2013 [22], have even created an instrument or guideline in benchmarking of resilience based on an 

evaluation of the city’s resilience, as well as a framework for its implementation. Their implementation 

framework is divided into two urban components, i.e. resources and process (physically) and 

communities, institutions, and activities (socially). Therefore, the factor of a resilience approach is 

needed in the development of smart city planning. 

In the context of Indonesia, many cities, in particular, big cities such as Jakarta, Bogor, Bandung, 

and Surabaya, claim that their cities have implemented the smart city concept [23]. However, it is 

unconfirmed whether urban residents are ‘smart’ or intelligent enough or whether there is equality and 

fairness among all levels of society in both accessing and using ICT as well as in the modern technology 

provided? These sorts of factors have been a particular challenge in development and in implementing 

the smart city concept. The concept of resilience, which planners attempt to include as one of the factors 

or indicators in smart city planning, is a concept that is hoped to increase the resistance and resilience 

of smart cities in dealing with unexpected predicaments, such as natural disasters, terrorism, energy 

crises, and climate change. When a city planned to be smart, it must also be prepared to be resilient at 

all times. 

This paper will focus on the smart city concept with a resilience approach. The analysis is conducted 

through literature study and aims to redefine the smart city concept in the context of planning using a 

resilience approach. This paper will also describe and define the smart city concept and the meaning of 

recently used concepts, as well as describe the relevance and linkage of the importance of a resilience 

approach in defining the smart city concept. This paper consists of four major parts:  
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1) Introduction, which discusses the factors and background that underlie this research, a brief 

introduction to the definition and history of smart cities, and its linkage with resilience.  

2) Methodology, which will define the research methodology used to identify and organize 

relevant literature into themes in order to establish the conceptual framework of the analysis.  

3) Discussion, which will further explain the concept. This chapter is divided into several sub-

topics, i.e. the current smart city definitions; classifying themes from the definitions found; 

discussing smart city plan positioning in the context of planning in the era of uncertainty; 

explaining the smart city concept and resilience in terms of their definition, relation, and its 

relevance in planning a city; and lastly, synergizing the smart city concept with a resilience 

approach into a new concept based on the discussion and literature.  

4) Result and conclusion, this part presents a conclusion of the analysis aimed at finding the 

definition of a smart city concept based on resilience. 

2.  Research Methodology 

The literature review on smart cities and resilience uses a systematic literature review methodology. 

This methodology is carried out by compiling previous studies that have presented facts 

comprehensively and balanced. The results are synthesized using narrative or qualitative techniques. 

This qualitative approach is used to synthesize the earlier descriptive qualitative analysis. This method 

is also called meta-synthesis technique, which is a technique that integrates data for a deeper and more 

thorough level of understanding of new concepts [24]. Data collection in systematic literature review 

methodology uses previous journals, internet searches, and recently published studies. Qualitative 

systematic literature review methodology [25] comprises the following steps:  

1. Formulating the review question. 

2. Conducting a systematic literature search. 

3. Screening and selecting appropriate research articles.  

4. Analyzing and synthesizing qualitative findings. 

5. Maintaining quality control. 

6. Presenting findings. 

Research using a meta-synthesis method or also called qualitative data synthesis can use two 

approaches, i.e. meta-aggregation and meta-ethnography [26]. In the meta-aggregation approach, 

synthesis aims to compile previous studies in order to answer the research question. Meanwhile, in meta-

ethnography, the synthesis has the goal of developing a new theory to complete the existing ones. This 

paper will use the first approach of meta-aggregation, to find solutions to answer the research questions 

about the role of the factor of resilience in the smart city concept.  

In the meta-aggregation approach, the topic of analysis is elaborated into certain themes to build a 

conceptual framework. In these themes, articles will be searched, compared with one another and 

summarized. In meta-aggregation, the synthesis is an “aggregate” of various studies with the same 

theme. Synthesis is carried out using the following five steps: (1) extracting relevant themes and 

concepts from previous material; (2) results of extraction will then be organized into primary/main 

findings; [3] the findings will then be classified into categories; [4] each category will then be 

synthesized into one particular theme (adjusted with the conceptual framework compiled). 

The explanation above shows that this analysis uses systematic literature review with a meta-

aggregation methodology. Meta-aggregation is carried out to aggregate relevant previous studies. 

Therefore, in the meta-aggregation synthesis, the conceptual framework that shows the relevancy must 

be made in advance. Then primary study results are plotted into previously identified themes. In other 

words, presented in the aggregate (descriptive) model.  
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3.  Analysis and Discussion 

3.1 Defining Smart City Concept 

Intrinsically, smart city is actually not a new concept, nevertheless the discussion is still warmly debate. 

Its definition has also spread to other areas, thus, a mutual understanding and agreement of its exact 

definition has not been found yet. Based on current studies, it is talked that a cities whom used smart 

city concept are valued to be able to increase the use of city services, hence will nevertheless enhance 

the level of urban management eficiency and support social, environmental, and economic 

sustainability. Innovative approaches are also necessary to advance the development of smart city as 

well as its citizen oriented urban service management for the city in order to achieve higher living 

standard [27].  

Paralleling with the widespread of its definition, the usage and its implementation experience the 

same phase. However, researchers view the definition has not found a firm consistency ([16]; [9]; [10]). 

Analysis conducted as yet are stil debated and vastly developed, however, the fundamental problem lies 

in defining the real definition of smart city. There is still no mutual understanding on the word “smart” 

or “intelligent” of a city. The existing definition is still viewed multi interpretated, not universal, and 

solutions taken in problem solving are not those related to previous case problem solving ([8]; [16]; 

[28]; [4]). 

In the history of its development, the roots of smart city idea has long begun, it was when Singapore 

develop long-term planning agenda by implementing  the concept  The Intelligent City” (Toh, M. H., & 

Low, L.,1993, in [29], followed by Adelaide City, whom in 1994 applied the Smart City Adelaide 

(SCA), the concept which uses technology and communication infrastructures to provide electronic 

service in the field of commercial in its utilization by the local residents. Infrastructures developed by 

using software applications through telecommunication providers. Others alike projects that has also 

showed up during those times are, Singapore’s IT 2000 “ Intelligent Island” I implemented by 

Singapore’s National Computing Board (NCB), and Silicon Valley ( JVSV BLUW 93), the “Joint 

Venture : Silicon Valley “  (JVSV) project [23]. 

Based from the above various project examples, identified that the idea of smart city originally aim 

to advanced city quality to be “smart” through the improvements on technology infrastructure, ICT in 

particular, by developing software applications while seeking assistance from private sector vendor for 

ideas development and implementation, but, over time, the development of the concept had increased 

quite rapidly, both in terms of publications and application, especially since the EU in 2010, introduced 

the smart city project, a project that aims to develop intelligent solutions for future challenges, like 

urbanization, globalisation, dan weather changes ([6] & [5]). 

Some other reasons supporting the development of smart city are, the extensive use of technology 

devices, such as: mobile devices and the internet in all level of community, the circumstances in which  

urban dimension is constantly getting higher and the need to protect the environment from pollution and 

high energy consumption [30]. Whereas, in fact, understanding this smart city concept, is not limited to 

the use of ICT and modern technology only, roles of other aspects also plays an important part. The 

encroachment of this concept to different areas are still warmly debated. This theory supported by 

Caragliu et al., 2011 [18], of whom said that a city is modified into smart city when it has invested on 

human capital, social capital, transportations, and modern ICT, along with creating a sustainable 

economic and high quality of life, with good natural resources management through participatory 

governance. Goldsmith and Crawford, 2014 [19], had also mentioned about the importance of 

community participation and leadership factor in an effort to implement smart city concept. Other than 

that, community empowerment and linkages between the actors are seen needed [20]. 

The development of smart city concept, the implementation can be phased into three main group, 

starting from focusing only to hardware or so called smart city as digital city, then shifted to software 

only, known as social inclusive city, and lasted with, focusing on both, which formed smart city as City 

with high quality of life [31]. 
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Figure. 1 Evolution of the smart city concept. 

 

There are four preferred approaches in the strategic planning of smart cities. One approach comprises 

planning which focuses on hard infrastructure, e.g. the management of transportation, water, sewerage, 

waste, and energy. Another planning approach focuses on soft infrastructure, which comprises a focus 

on communities, community capacity building, human resources, knowledge improvement, community 

participation, social innovation, social justice, etc. Every approach in strategic planning has its own 

advantages and disadvantages. Therefore, if a city plans to use the smart concept, it must first identify 

its local characteristics, potential, priorities, and its needs in terms of creating a global market and 

availability of technology [32]. 

Some definitions of the smart city emphasize the use of modern technology in daily urban life, which 

enables the city to produce an innovative transportation and infrastructure system and an efficient energy 

saving system [33]. However, quite a few definitions refer to factors that improve the city’s quality of 

life. Figures 1 and 2 give an overview of smart city definitions based on their orientation of the concept. 

 

Table 1. Smart city definition oriented and focusing on ‘hardware’. 

No Definition Reference 

1. A smart city is a city that monitors and integrates the condition of every 

critical infrastructure, such as roads, bridges, tunnels, railway, subway 

lines, airports, ports, communications, water, electricity, and major 

buildings, A smart city must conduct preventive maintenance, 

surveillance on security aspects, and maximize service for the 

community [34]. 

Hall, 2000. 

2. IBM defines the smart city as the skill of a city to use information and 

communication technology to sense, analyze, and integrate key 

information of the core systems in running a city [35]. 

IBM, 2015. 

 

3. The smart city is a concept that aims for the residents, object, utilities, 

and other city elements to be well connected by using new and 

advanced technologies provided anywhere, in order to significantly 

increased the living experience in the 21st-century urban environment 

[6]. 

Northstream, 

2010, in 

Cocchia, 

2014. 

4. The smart city is a digitalized city product combined with the ‘internet 

of things’ [36]. 

Sue et al., 

2011. 

5. A smart city is a city that is able to harmonize many types of 

technologies as diverse as water recycling and advanced energy grids 

and also uses mobile communication, aiming to reduce environmental 

impacts to offer residents a better quality of life [11]. 

Setis-EU, 

2012. 

6. A smart city is where the advantages of technology products are 

available within reach to make living in the big city much more 

convenient [37]. 

Townsend, 

2013. 

City’s hard 
infrastructure systems 

oriented
(Technologies and 

Infrastructures)

Soft infrastructure and 
the people oriented 

(social and human capital; 
knowledge, inclusion, 

participation) 

Focus on "Hard 
infrastructure" and 

"Soft infrastructure"

2000

Smart City as Digital 
City, 

2005

Smart City as Social 
Inclusive City

2010

Smart City as City with 
High Quality of life
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No Definition Reference 

7. ICT and technology utilization as an effort to restore and improve the 

quality of life and degradation of environmental qualities [38]. 

IEEE, 2014. 

 

Apart from an orientation on hardware, the smart city concept also focuses on software aspects, or 

better yet, on both. 

 

Table 2. Smart city definitions focusing on people and ‘software’. 

 

No Definition Reference 

1. A smart society is a community that consciously makes effort to use 

information technology in improving their quality of life by cooperating 

with the government and other factors linked as a whole in significant 

and fundamental ways, not separately [6]. 

California 

Institute, 

2001, in 

Cocchia, 

2014. 

2. A smart city is a city with a good appearance and is built with a smart 

combination of its qualities, independent and with awareness of its 

residents [39]. 

Giffinger, 

2007. 

3. A city transforms into a smart city when it has invested in human and 

social capital, as well as in traditional and modern ICT, creating 

sustainable economic growth and a better quality of life, with good 

management of human resources through participatory governance 

[18]. 

Caragliu et al., 

2009. 

4. Smart cities are defined as geographic regions that possess advanced 

technologies such as ICT, logistic, energy production, which can 

benefit its residents in terms of their wellbeing, inclusion, and 

participation, improving their quality of life and the development of 

intelligence [29]. 

Dameri, 2013. 

5. A smart city utilizes ICT and technology to achieve welfare, 

effectiveness, and competitiveness of the city [32]. 

Angelidou, 

2014. 

 

Based on the internet searches, sourced from various smart city articles, the definition of smart city 

that focuses on hardware are relatively more that those found on software focuses, in fact, some of those 

seems vague and bias. The harmonization of both focus, are viewed as best step to establish a new smart 

city definition. 

3.2  Smart City Definition 

Definitions of the smart city are grouped based on various perspectives in several research publications. 

One focus is on ‘hardware’ and ICT. The discussion can be classified into four parts: (1) ICT 

(Information and Communications Technology) and modern technology is seen as the key driver in the 

smart city concept ([40]; [41]; [42]; [5]; [43]; [44]); (2) the role of ICT and technology in actualizing 

the welfare, effectiveness, and competitiveness of its residents [32]; (3) the utilization of advanced 

technology products to make living in a big city much more convenient [37]; (4) a broader 

understanding; the utilization of ICT and technology also constitutes an effort to improve the quality of 

life and prevent the degradation of environmental quality [38]. 

From the grouping of definitions, it is evident that the focus on ‘hardware’ is more dominant than 

the ‘software’ sides. Group 1, 3, and 4 emphasize the ‘hardware’ sides, and group 2 focuses more on the 

software side. In practice, cities mostly apply the concept proposed by EU, in which implementation is 

aimed at improving the environment. This is based on the desire to obtain public funding for projects 

undertaken to create a better city form. This is different to researchers in an academic environment, who 

do not only focus on the environment but also on other issues such as improving the quality of life, 
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which relies on the level of culture, data information, sharing of knowledge and its relation to some 

aspects of community life, such as human capital, communication between citizens, etc. [6]. 

The grouping of smart city concepts is also carried out by other experts, one of which groups smart 

city concepts into four themes [45],:  (1) innovation, economy, competitiveness, and added value on the 

global level, with a focus on added value locally in a global context, as well as a focus on innovation so 

people will have global talent and a global network to increase competitiveness; (2) a focus on 

developing technology and ICT; (3) attention to stakeholders of development, which emphasizes the 

importance of the private sector and smart social community capital, the importance of community 

involvement and the leadership factor in implementing smart cities, along with community 

empowerment; (4) the process towards a smart city, both in the process of analysis of the smart city as 

a model or as a development process, top down as well as bottom up. Cocchia, 2014 [6] also grouped 

some definitions based on their field and focus, taken from frequently cited literature: (1) the role of 

public services and the private sector in improving the quality of life; (2) the importance of attention to 

the damage caused by urban activities; (3) the importance of the concept of good natural resource 

management; and (4) sustainable economic growth. 

These two groupings show that concepts with a focus on hardware are not too dominant; instead, 

there is more focus on aspects of environmental improvement, innovation, process, and the improvement 

of community’s quality of life through smart city concepts. 

3.3 Resilience Approach in Smart City Concept 

The increasing urban population creates significant challenges for the city, such as urbanization, climate 

change, terrorism, and the increased risk of natural disasters. To face these circumstances, the city must 

learn to adapt in dealing with these challenges; cities must learn to develop its resilience in facing the 

problems of this era of unpredictability and uncertainty. The concept of resilience is a means to deal 

with these challenges. In the context of urban planning, the strategies that have been implemented mirror 

the philosophy of sustainable development, which focuses on managing resources to ensure the welfare 

of future generations. The study of resilience in sustainable development initially focuses on ecological 

safety. However, as the concept developed it was viewed as an important step in building sustainability 

[46]. 

The concept of resilience was initially introduced by a well-known ecologist, CS. Holling, who in 

1973 suggested two general approaches, i.e. first, man and nature are closely linked and evolve together 

and must thus be conceived as one social ecology system; second, the responses of this system towards 

changes are unpredictable, but not proven [47]. After that, the focus resilience changed to disasters ([48] 

& [49] and then to social study ([50]; [51]; [52]), social-ecology studies [53] [54], and entered the field 

of planning ([55]; [56]; [57]; [58]). 

In planning, the concept of resilience is developed by Wildazsky in 1988. It has evolved from the 

context of extremely powerful disasters, terrorism, energy crises, and climate change ([56];[59]); social-

ecological resilience in a context of communicative planning [57]; and collaborative planning for 

governance in addressing resilience [58]. Following is a scheme of the three main stages of evolution of 

the concept of resilience. 
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Figure. 2 Evolution of the concept of resilience. 

 

Table 3. Definitions and understanding of the concept of resilience, particularly in the science of urban 

planning. 

No Definition Reference 

1. Planning urban resilience is conducted to analyze the impact of pressures that a 

city faces. Therefore, its planning requires an evaluation of the city’s 

vulnerabilities, understanding of the process, procedures, interaction, and 

capacity building to develop several components structures and their interaction 

with the main purpose achieving resilience [19].  

Desouza and 

Flanery, 

2013. 

2. The concept of resilience is used as a critique towards sustainability, which gained 

popularity in a different field of policy [60]. 

Davoudi, 

2012. 

3. Resilience has 3 features, i.e. persistence, adaptability, and transformability which 

each interact from the local to the global scale [61]. 

Folke, 2006. 

4. Resilience refers to the capacity of individuals, households, groups in society, or 

systems to absorb and recover from the impact and danger of climate change and 

other shocks and stresses in the long term [62]. 

Turnbull et 

al., 2013 

5. Factors that affect resilience comprise institutional, political, cultural, social, 

environmental, human, economic, and physical factors. All factors are expected 

to become a unity and fair [62]. 

Turnbull et 

al., 2013 

6. A resilient city mirrors urban capacity through its individuals, communities, 

institutions, companies, and system to survive, adapt and develop, no matter how 

hard or great the shock faced [63]. 

Arup, 2013. 

7. A resilient city is a city that is capable of enduring and absorbing the impact of 

hazards, shocks, and pressures through adaptation or transformation in order to 

ensure long-term sustainability as well as basic functions, characteristics and 

structure [64]. 

UNISDR, 

2012. 

8. Resilience is the capacity of a social-ecological system and its components to 

overcome hazardous shocks and pressures at a precise and efficient time to 

respond, adapt, and change ways to recover, maintain, and improve the main 

functions, structures, and identities in preserving the capacity to growth and 

changes [65]. 

IPCC, Arup, 

in ICLEI, 

2016. 

9. A vision of a resilient city reflects the efforts to enhance the city’s ability to 

respond to heterogenic pressure factors (climate, environment, energy and 

economy) with targets to ensure a higher quality of life and sustainable urban 

development [31]. 

Papa et al., 

2015. 

 

Understanding the smart city planning concept by incorporating elements of resilience can be re-

interpreted to find a new definition. Based on the previous discussion, it can be concluded that the 

existing definitions of the smart city are insufficient and an additional definition is required. In the 

context of urban planning, particularly for smart city concepts, the resilient city plays an important role. 

Bounce-back to a 
pre-existing 

equilibrium state

Bounce-forth in a new 
equilibrium state

Capacity of a SES to 
adapt and/or 

transform

Engineering Resilience Ecological Resilience
Recilience of Socio-
Ecological System 

(SES)
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A city as a complex system and its resilient capacity needs to be developed; the multi-component 

capacity, which is the process and interaction that raises it above the city’s physical limits. When a city 

is considered smart it is important to be resilient at any time [22]. Therefore, the concept of resilience is 

one of the key factors in smart city planning. 

Based on various definitions about smart cities and resilience, the existing concepts and 

definitions of the smart city need to be redefined and complemented. To redefine the concept, the 

following steps conducted: gathering previous smart city definitions focusing on hardware aspects, to 

deduct the most frequently used terms in literature, which will be a reference in the re-interpretation of 

the smart city with a focus on ‘hardware’. 

The most frequently used terms in literature on the smart city with a focus on hardware consist 

of: (1) first, the utilizations of modern or advanced technology in information and communication; (2) 

second, the importance of integrated infrastructure, utilities, and urban systems; and (3) finally, the goal 

of the smart city concept, i.e. to improve the quality of life and to restore degraded environmental quality. 

From the analysis, it is can be concluded that the definition of the smart city with a hardware orientation 

is a concept of a city that utilizes modern and advanced information and communication technology in 

order to realize city planning that offers a better quality of life and better environment quality in the city. 

The re-definition process of software aspects also uses the same steps, the software-focused smart city 

concept also refers to the most frequently mentioned terms in current definitions. From the selected 

literature, the most frequently discussed material consists of (1) the role of using information and 

communication technology; (2) the awareness and intelligence, well-being, participation, effectiveness, 

and competitiveness of the city’s community; (3) the objective of the smart city to create higher quality 

of life and to improve environment quality. From the analysis, it can be concluded, that the software-

focused smart city concept relates to the utilization of information and communication technology as a 

means to obtain high quality of life and improve environmental quality. 

3.4 Analysis 

Analysis of the above definitions shows that the hardware-oriented and software-oriented definitions 

commonly mention the utilization of information and communication as well as the objectives, which 

are improved quality of life and of the environment, while the difference is the object of the smart city 

concept. The hardware-oriented concept focuses on the city’s infrastructure, utilities, and urban system, 

whilst the software-oriented concept emphasizes the community, e.g. intelligence, wellbeing, 

participation, effectiveness and competitiveness. 

In this paper, the factor of resilience will only be included in the definition of the smart city concept 

with a software-oriented approach. The combination of the definitions of the smart city concept and 

resilience is expected to establish a new definition that will represent both concepts. 

 The definition of resilience is based on the most commonly discusses aspects in literature. Based on the 

analysis, the most commonly appearing and discussed aspects are: (1) the city’s capacity in dealing with 

pressure, shocks, and hazards; (2) the ability to survive and adapt, being resilient and able to transform; 

(3) the process of dealing with changes in the era of uncertainty; (4) toward sustainability. Based on the 

literature, it can be analyzed that resilience is the capacity of a city to deal with pressures, shocks, and 

hazards, in an effort to survive, adapt, be resilient, and able to transform through a process in facing 

changes in the uncertainty era towards city’s sustainability. 

Through re-definition of the concept mentioned above, the re-definition of the smart city concept 

based on a resilience approach should, thus, at least comprise some of the following factors: (1) the role 

of information communication technology utilization; (2) the awareness and intelligence, well-being, 

participation, effectiveness and competitiveness of the community; (3) the ability to deal with pressure, 

shocks and hazards; (4) to survive, adapt, have determination, and able to transform; (5) the process of 

facing changes in the era of uncertainty; (6) to create a high quality of life as well as improve 

environmental quality; (7) towards sustainability. Overall, it can be concluded that a smart city with a 

resilience approach is a concept that utilizes ICT in enhancing awareness, intelligence, well-being, and 

community participation in dealing with pressures, shocks, and hazards in order to survive, adapt, be 
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tough, and be able to transform to have a future with a better environment and higher quality of life, 

which is sustainable in facing the era of uncertainty. 

4.  Conclusions 

The phenomena of urbanization and the development of information technology lead to the emergence 

of the smart city idea. Initially, this concept was expected to overcome city issues while considering the 

environment. As the concept developed, it is widely used in urban planning and is supported and adopted 

by many institutions, such as the European Commission, Setis-EU, OECD, etc. Since then, publications 

and analysis related to smart cities experienced a fast development. However, since the concept has 

become widespread, its original meaning and definition are still vaguely defined and there is still 

inconsistency in defining the smart city concept. Moreover, several new terminologies are used in the 

smart city concept, e.g. ubiquitous city, wired city, knowledge city, digital city, etc. 

Currently, the most prominent literature on the smart city concept focuses on the development of 

modern technology and information communication technology. ICT and modern technology are 

considered as key to the smart city concept and all planning processes are conducted based on ICT for 

efficiency, whereas in fact, this is not the main factor. A city as a complex system needs to build its 

resilience capacity. Unpredictable events and natural disasters might happen anywhere and anytime. 

Such issues should be considered in a smart city as a system. In urban planning, when a city is planned 

to be smart, it is important to be resilient at any time. 

This paper aims to redefine the smart city concept through literature study, in the context of the 

current uncertainty era, with a resilience approach. Literature review on the smart city and resilience is 

conducted using a systematic literature review methodology. The methodology consists of summarizing 

previous research and carry out with a more comprehensive and balanced analysis. Synthesis uses a 

narrative technique with a meta-aggregation approach. This aim to aggregate relevant analysis and 

research, which is then re-interpreted to gain a new understanding concerning the definition and concept 

of the smart city. 

From the above discussion, it can be concluded that the smart city concept through a resilience 

approach can be redefined as a concept of a city that utilizes ICT to increase citizen’s awareness, 

intelligence, wellbeing as well as community participation in facing pressures, shocks, and hazard in 

order to be able to survive, adapt, be tough, and able to transform, in order to that the community achieve 

a higher quality of life and environment, which is sustainable in facing the future era of uncertainties. 
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