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Abstract 

The continued growth of the population in urban areas has called for smarter cities for the 21st 
century. While great progress has been made in the last two decades in this regard, remained 
challenges faced by city planners have forced them to pursue an alternative version of smart cities. 
Recent advancements in several technological areas like 5G communications, blockchain, and 
virtual/augmented reality have facilitated this process. This paper aims at providing a review of 
the definitions and components of current smart cities. It also discusses new developments, recent 
trends, and business opportunities.   
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1. Introduction  

Nowadays, cities are much more like complex super-systems in which various sub-
systems such as citizen communities, transportation networks, energy grids, 
communication networks, and business entities interact with each other. According to 
reports published by the United Nations, more than 55% of the world population lives in 
urban areas currently, and this will amount to around 70 percent by 2050 (UN, 2019). 
With the rapid growth of the urban population, governments all around the world are 
facing hard challenges in such fields as energy, environment, and urban living (Koop and 
van Leeuwen, 2017). To meet the growing requirements of cities in the 21st century, the 
concept of smart cities has gained a lot of attention as a novel solution among 
policymakers, city planners, researchers, and practitioners during the last decade.  

Since the conception of the “smart city” phenomenon, significant efforts have been made 
to define and develop its concept. However, there is still no consensus about its 
comprehensive definition. This is mainly because the topic of the smart city has been 
explored based on different and diverse views from various fields of study. In this regard, 
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other conceptualizations such as “Digital City”, “Intelligent City”, “Virtual City”, and 
“Ubiquitous City” have also been used interchangeably. 

With new advancements in information and communication technologies in recent years, 
the concept of smart cities has been extended to a new level. Therefore, to be a smart city 
in this new era not only include infrastructural technologies, but also social, economic, 
and political aspects. Recent advances in such technologies as 5G internet, blockchain, 
virtual/augmented reality, artificial intelligence, and robotics have facilitated this 
transition.       

By reviewing the extant body of knowledge, the present study aims at extending the 
current understanding of the concept of a smart city. To do so, it first reviews the 
definitions provided in the prior studies. Next, the main components and applications of 
smart cities will be discussed. Then, possible innovation/opportunities brought by new 
developments and advances in other fields will be covered. The final section of the paper 
is devoted to discussion about new trends in the area of the smart city as well as potential 
business and entrepreneurial opportunities.  

  

2. The concept of smart cities  

The concept of smart cities has gained a growing interest among governments, the media, 
researchers, and practitioners over the last two decades (Kitchin, 2015). The economic 
growth along with an increasing number of population in urban areas has generated 
various challenges for urban management, local government, citizens and businesses. The 
idea of smart cities was introduced around the 2000s to solve the above-mentioned 
problems. According to Caragliu et al. (2015), the concept of smart cities has emerged 
from the field of urban planning. However, the concept of smart and smartness in 
technology sciences is different and more complicated. For example, smartness in 
technology sciences deals with smart knowledge sharing (Mancilla-Amaya et al., 2010), 
Smart cloud computing (Kim et al, 2011), smart network technology for energy 
management (Arulmurugan and Vijayan, 2013), sensor integration in smart cities 
(Hancke et al., 2013). The idea of the smart city first was implemented in Brisbane 
(Australia) and Blacksberg (U.S.), where information and communication technologies 
were used to help social participation, digital divide reduction, as well as access to services 
and information (Alvarez et al, 2009). Since the middle of the 2000s, many technology 
companies such as IBM, Cisco, and Siemens paid attention to this idea to merge 
information systems, services and urban infrastructures (like transportation, electricity, 
water and sewage, safety and healthcare). After the year 2000, the smart growth approach 
was replaced by smart cities’ approach in which the focus was on utilizing information 
and communication technologies in the areas of planning, development, sustainability 
and civil services (Harrison and Donnelly, 2011).  

 

Table 1- Main definitions of smart city 

Definition Source 
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Smart cities are designed to enhance the urban performance, to optimize 
the current infrastructure, to expand participation, and to support 
innovation through IT. 

Marsal-Llacuna et al. 
(2015) 

Smart City is an advanced, compact and high-tech city which connect 
people, information and urban elements through new technologies to 
create a sustainable and green place for innovative and competitive 
business as well as high-quality life  

Bakici et al (2013) 

Smart City refers to using all existent resources and technologies 
intelligently and coordinated to develop sustainable, habitable and 
integrated urban centers 

Barrionuevo et al 
(2012) 

In smart cities, investments in social and human capital, as well as 
reinforcement of traditional (transportation) and modern (information and 
communication technology) communicational infrastructures, sustainable 
economic growth, and high-quality life, are taken place alongside smart 
resource management via collaborative governance  

Caragliu et al (2011) 

A smart city is a city where physical, ICT, social and business 
infrastructures are interconnected to increase collective intelligence  

Harrison et al (2010) 

Smart cities are places with a high capacity for learning and innovation. 
These cities are built based on the creativity of citizens, agencies, 
knowledge-based organizations and their digital infrastructures to make 
connections and knowledge management. 

Komninos (2011) 

Smart cities have emerged from creative and knowledge-based strategies 
that aim at increasing the competitive, logistic, ecological, economic and 
social performance of cities. Such smart cities are based on a combination 
of human capital (skilled workers), infrastructural capital (high tech 
communicational tools), social capital (network communications) and 
entrepreneurial capital (ventures).  

Kourtit and Nijkamp 
(2012) 

Smart cities deal with concepts of “Green”, “Connected” and “intelligent” 
cities. Green refers to urban infrastructure to protect the environment and 
to decrease greenhouse gas. Connected refers to the evolution of the 
wideband economy. “Intelligent” refers to the capacity of value creation 
from information through processing the urban data in real-time. 

Zygiaris (2013) 

A community with an average level of technology, interconnection, 
integration, sustainability, attraction, and safety 

Lazaroiu and Roscia 
(2012) 

 

Given the importance of this new approach, many scholars from diverse disciplines have 
provided several definitions of “Smart City”. While this idea has been widely used, there 
is still no consensus about its clear and consistent meaning (e.g., Angelidou, 2015; Wall 
and Stravlopoulos, 2016). Table 1 shows some of the common definitions of “Smart City”. 
A smart city is a model of urban development in which different actors interact with each 
other. According to Choubari et al (2012), we can consider a smart city as an organic 
system comprising various sub-systems and elements. Based on this perspective, a city is 
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comprised of diverse and unpredictable mutual relationships between its sub-systems. 
The goal of smart cities is to find appropriate solutions for managing this complexity by 
decreasing the negative consequences of global urbanization (Nam and Pardo, 2011).  As 
Choubari et al (2012) argue, the smart city is not just a technological and economic 
concept, but it is a social system where many individual stakeholders compete to realize 
their goals. In this regard, there are different views in the literature. Some researchers 
have focused on the promising results of policies in terms of wealth, health, and 
sustainability. Another research stream emphasizes on citizen participation and open 
modes of cooperation. While former research deals with government actions, later stream 
focus on governance processes. Table 2 provides a summary of the recent seminal 
research works and findings on smart cities. 

 

Table 2- Recent seminal works on the topic of smart city 

Source Viewpoints 
Nam and 
Pardo 
(2011) 

Smart cities should not be considered as revolution but evolution. The smart city is not 
system-based, but it is service-based. It is not only a technology but also a social-
economic development. It does not replace physical structures, but it is coordination 
between the virtual and physical worlds.  

Schaffers et 
al (2011) 

Tasks to be done by cities to become a smart city include a) To create an environment 
with many wideband networks; b) To invigorate physical spaces and urban 
infrastructures via systems like sensors; c) To develop applications for data collection 
and processing, a web-based collaboration and updating collective intelligence of citizens   

Meijer 
(2013) 

Government policies play an important role in supporting the smart city. The synergy 
between social structures and new technologies is a socio-technical collaboration.  

Lee et al 
(2014) 

Developing an effective and sustainable smart city requires dynamic processes in which 
all participants collaborate on an open innovation platform. This collaboration needs to 
be aligned with its development status, cultural, and social capacities. 

Crivello 
(2014) 

In an inter-connected world, policymaking deals with local levels.  

Sinkiene et 
al (2014) 

There is no agreement regarding the concept of smart city and each researcher has 
emphasized various aspects of a smart city. The most common attributes include 
innovation, intelligence, creativity, learning, need for knowledge, local resource 
management, collaborative governance.  

Cocchia 
(2014) 

There is a difference between the concept of a smart city and a digital city. While the 
former covers a broader purpose, the latter focuses on the key role of ICT in improving 
the quality of services for citizens. Also, while the digital city concept has been developed 
consistently over the last two decades, the idea of smart cities had a very slow 
development until 2010. Lastly, the spread of these concepts is influenced by innovative 
perspectives about urban life. 

Vanolo 
(2014, Page 
12) 

“The smart city is an urban imaginary combining the concept of ‘green cities’ with 
technological futurism and giving a name to techno-centric visions of the city of 
tomorrow. At the same time, the smart city is a framework for policies supporting 
technological and ecological urban transitions, a political technology that is currently 
spreading across Europe and fertilizing national and local political agendas.” 

Angelidou 
(2015) 

The concept of smart cities is shaped by four main forces: i) urban futures, ii) knowledge 
and innovation economy, iii) technology push, and iv) application pull. 

UN-Habitat 
Conference 
(2015) 

It emphasizes smart city governance. To generalize smart city approaches, cooperation in 
development should be considered. This is a lengthy process. Moving toward smarter, 
more flexible and more sustainable cities require much more time and each city should 
follow different paths probably.     
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Meijer and 
Rodrigez 
(2016) 

Governance of smart cities is not a technological matter. This field should be studied as a 
complicated process of institutional change. Smart city governance refers to developing 
new forms of human collaboration by using information and communication technology.  

Ahvenniemi 
et al (2017) 

Smart city frameworks include various indicators related to the social and economic 
aspects of cities. These frameworks lack environmental and energy-related aspects to a 
large extent. 

Silva et al 
(2018) 

Characteristics of the smart city include sustainability, quality of life, smartness, and 
urbanization. Besides, institutional, physical, social, and economic infrastructures are the 
main pillars of smart city development.  

 

3. Key Components of Smart Cities 

Since the introduction of the “Smart City” approach, several frameworks are provided by 
researchers to illustrate the dimensions and components of smart cities. According to 
Albino et al. (2015), the most common dimensions of smart cities include a networked 
infrastructure to support political efficiency, business-led urban growth, social inclusion 
of residents, and natural environment. Nam and Pardo (2011) also found that smart cities 
have some dimensions including technology, organization, and policy. Chourabi et al 
(2012) developed a framework including eight main dimensions (management and 
organization, technology, governance, policy context, people and communities, economy, 
built infrastructure, natural environment). According to the report of the International 
Telecommunication Unit (2013), smart city has technological, human and institutional 
dimensions and ICT is a useful tool for improving urban infrastructure (ITU, 2013). 
Giffinger et al (2010) identified six main dimensions for smart cities including smart 
economy, smart environment, smart governance, smart life, smart people, and smart 
mobility. Eger (2009) stated that technology, economic development, job growth, and life 
quality improvement are the main dimensions of the smart city. With that said, smart city 
can be considered as an all-inclusive framework, comprising five different components 
including smart transportation, smart healthcare, smart energy, smart buildings, and 
smart citizens. In the following paragraphs, these components are explained in detail.  

 

3.1. Smart Transportation 

The issue of mobility is one of the most challenging issues for city planners. With the 
growing population in the urban area, the topic of smart transportation has gained a lot 
of attention among researchers. Other terms like “smart mobility” and “smart traffic” are 
also used in the literature. Intelligent Transportation Systems (ITS) are systems that 
facilitate the transportation of goods and humans by information and communication 
technologies, such that transportation infrastructure and vehicles (automobile, train, 
airplane, and ship) are used safely and efficiently. According to European 
Telecommunications Standards Institute (ETSI), applications of Intelligent 
Transportation Systems include a) active road safety; b) cooperative traffic efficiency; c) 
location-based services; and d) global internet services (ETSI, 2009). A smart 
transportation environment is comprised of several distinct components including 
connected and autonomous cars, advanced driver assistance systems, data dissemination, 
content distribution, vehicular traffic flow management, and intelligent traffic light 
(Boukerche and Coutinho, 2019).  
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Vehicular Ad hoc Networks (VANETs) is one of the core components of smart 
transportation systems. VANETs offer different advantages such as high mobility, high 
computational ability, and changeable network density (Al-Sultan et al. 2014). These 
distributed and self-organizing networks comprised of several fast automobiles in which 
all cars located in the network have sensors, wireless communication tools and Global 
Positioning System (GPS) (Wang et al. 2006). These smart cars can make a connection 
with each other as well as with Road Side Units (RSUs) like traffic lights to improve riding 
experience (Qu et al. 2015). Smart parking and traffic management systems are other 
important components to be implemented in smart transportation systems. Smart 
parking systems can help in easing the intensified problem of limited parking space in 
urban areas. These systems depend on processing real-time data gathered from vehicle 
sensors and RFID systems in parking lots (Al-Turjman and Melekloo, 2019). Smart traffic 
light control is also an integral part of ITS which helps decrease traffic congestion, 
accidents, and time waste (Osigbemeh, 2017). Intelligent accident monitoring is another 
element of the smart traffic control system. In a recent effort, Finogeev et al. (2019) 
proposed a convergent model for intelligent monitoring of traffic accidents in a smart 
road environment. By collecting, processing, and integrating big data from sensors in 
different layers (cloud, fog, and mobile computing), this model helps smart monitoring of 
road accidents and forecasting traffic.  

3.2. Smart Healthcare 

As the world population grows, the number of healthcare issues increases. Smart 
healthcare is another important component of smart cities. This is a promising area that 
impacts significantly on an individual’s quality of living. According to a definition by EU, 
smart healthcare refers to  the exchange of information and data among patients and 
other actors in the health system such as health providers, hospitals, health professionals 
and health information networks. It takes advantage of various new technologies 
including Internet of things (IoT), Wireless Body Area Network (WBAN), and cloud 
computing (Anwar, 2015) to get information, to make a connection between patients, 
materials and healthcare institutions, and to meet health requirements in a smart way 
(Tian et al. 2019). 

With recent advances in novel technologies like artificial intelligence, robotics, IoT, big 
data, wearable devices, a wide range of applications are already identified for smart 
healthcare. With more and more connected devices in a healthy environment, the new 
term of IoMT (Internet of Medical Things) has emerged. IoMT is an interrelated platform 
of medical tools, application and health systems that provide faster and more accurate 
diagnosis and treatments, real-time monitoring of patient’s health status, and increased 
efficiency of healthcare institutions (Delloite, 2018). By integrating patient health records 
with their activity patterns (collected from smart devices) as well as social media data, 
intelligent health data analysis platforms help clinical decision making (Xu et al., 2018). 
In the area of diagnosis and treatment, technologies of smart healthcare systems increase 
the accuracy of the patient’s status description and help to provide customized treatment 
by physicians. For instance, IBM’s Watson is a smart system that can analyze clinical data 
(High, 2012). In terms of surgical operations, it is expected that fully autonomous robotic 
surgical systems will be replaced by surgeons shortly (Laplante et al. 2018). Self-care 
management is another area of application developed in recent years. Now, patients can 
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monitor various aspects of their health status through wearable and implantable devices, 
biosensors, and health information platforms connected to IoT (Tian et al. 2019).  

 

3.3. Smart Energy 

The concept of smart energy is coined first in 2009. Unlike the concept of smart grid 
which refers only to the power sector, this idea covers various sectors like electricity, 
heating, cooling, etc. (Lund et al., 2017). The smart power grid is a grid equipped with 
information and communication technologies to support mutual communication and 
electric flows between various entities in the smart grid (ETSI, 2011). Real-time 
monitoring, optimizing power as well as mutual communication between the utility 
company and customers can be realized by using these grids (NIST, 2010). Several 
underlying technologies create the backbone of smart energy systems. These technologies 
include smart meters, automated meter reading (AMR), Vehicle to grid (V2G), Plug-in 
hybrid electric vehicle (PHEV), smart sensors, as well as sensor and actuator networks 
(SANETs) (Dileep, 2019).    

Smart grids have enabled energy policymakers in urban areas to better manage energy 
demand and supply. On the demand side, the concept of demand response (DR) has 
enabled the surge in the efficiency of energy usage through power load monitoring and 
control (Li et al. 2015). Advanced Metering Infrastructure (AMI) is another component 
of smart grids that is designed to monitor power flows and its focus is on real-time pricing 
of electricity, metering, and recording of electricity usage and production (Gupta and 
Akhtar, 2017).  

 

3.4. Smart Buildings 

As the population of urban areas grows, the demand for residential and commercial places 
increases. This increased demand necessitates the existence of more efficient systems and 
infrastructures to manage the needs of urban residents. Therefore, the concept of smart 
buildings or smart homes has emerged as another component in the smart city ecosystem 
which  covers various aspects including water and waste management, green buildings, 
public lighting, and draining systems. According to Ciholas (2019), several standardized 
and open technologies including, but not limited to, BACNet, KNX, Zigbee, EnOcean, and 
Z-Wave are used to provide functionalities of smart buildings such as heating, ventilation, 
and air conditioning (HVAC), smart lighting, window shading, automated system 
optimization (ASO), and distributed energy resources (DER). 

Smart buildings must have these attributes (So et al., 1999): i) they should be equipped 
with automatic advanced control systems to monitor various facilities including 
ventilation, temperature, lighting, safety and so on; ii) they must have appropriate 
communication infrastructure to transfer data between floors, and iii) they must have 
appropriate facilities for remote communication. According to Li and Yu (2011), the 
architecture of IoT-based smart home and its constituent is comprised of four layers:  

▪ Application layer: Security services, Data Services, Environmental Services, Health 
services, Business, Other services 
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▪ Software layer: Web Service Platform, SOA Framework 
▪ Network layer: Wifi, Sensors, Bluetooth, PLC Network, Satellite Communications, 3G, 

Infrared, Zigbee 
▪ Perceptive layer: RFID, Sensor, Device Control, Energy Management, Video Sensing 

 

4. New developments for Smart cities  
During the last few years, several new developments have emerged in the field of smart 
cities. These developments have brought new opportunities to make smarter cities. In this 
section, three main new technologies and their applications including 5G internet, 
Blockchain, and Virtual/Augmented Reality are discussed.  
 
5G communications. Compared to 4G internet, the fifth generation of the internet has 
much faster speed (up to 100 Gbps) much less latency (less than 1ms) and much more 
bandwidth. 5G includes a range of new elements such as millimeter wave, massive MIMO, 
and D2D communication. These improvements have brought tremendous opportunities 
for different areas including smart cities. 5G-enabled IoT provides real-time experiences 
through independent networks, cloud-based radio access network (CloudRAN), and 
simplified network architecture (Li et al., 2018).  Since the emergence of 5G, several 
efforts have been done in terms of smart city research and practice. One of the most 
promising applications of 5G is its potential in smart transportation. According to a report 
by Accenture (2017), 5G can provide various benefits for public transportation (lower 
rider waits, optimized bus inventory, dynamic bus routing), traffic management 
(increased road capacity, decreased congestion), and public parking (Reduced time to 
find parking space, increased parking revenues).  
Concerning smart healthcare, 5G technology helps to increase the number of connected 
medical devices, reduce latency for remote surgery, ensure connection reliability for 
patient care and monitoring, as well as telemedicine (Rao and Prasad, 2018). 5G also has 
potential applications in the area of smart grid/energy. For example, Ismail et al. (2019) 
argued that the 5G-based concepts of Network Function Virtualization (NFV), Software 
Defined Network (SDN), and mobile cloud computing can help to data transmission, data 
sharing, demand-side management, and electric vehicle charging/discharging in smart 
grids. It is also shown that 5G networks can support massive smart metering/AMI, fault 
localization, Vehicle-to-Grid (V2G) (Dutta and Prasad, 2019). Reka et al. (2019) also 
mentioned some advantages of 5G such as high data rate and low latency, lower power 
consumption, higher scalability, and greater connectivity. Rao and Prasad (2018) argued 
that 5G enables broader coverage of power grid, better monitoring and controlling energy 
devices, fast downtime reduction, and smart street lighting. In another study, Usman et 
al. (2015) showed that device-to-device communication in 5G networks can support 
public safety applications in smart cities.  
        
Blockchain. Blockchain is another novel technology that has brought invaluable 
opportunities for smart cities. The main idea behind blockchain is decentralization and 
the distribution of authority among different nodes in the network. In this setting, each 
block keeps track of validated transactions. This makes blockchain a suitable option for a 
network-based phenomenon like smart cities. In this regard, different applications were 
proposed by academics and practitioners. According to Xie et al. (2019), smart cities can 



 

9 | P a g e  
 

benefits from blockchain in various aspects including personal data storage, personal data 
access control, personal data exchange, improvement of citizens’ activities, health data 
sharing and storage, health data access control, power trading, stability and data security 
in smart grid, renewable energy finance, decentralized transportation architecture, 
vehicle communication management, electric vehicle charging management, and product 
traceability. In the area of smart grids, blockchain technology can help to energy trading 
between service providers and customers, demand response programs for energy supply 
and demand balance, and dynamic pricing of power (Aggarwal et al. 2019; Guan et al. 
2018; Chaudhary et al. 2019; Jindal et al. 2019), secure communication between service 
providers and smart meters (Zhang et al. 2019), power load balancing (Inayat and Hwang, 
2018), energy crowdsourcing (Wang et al. 2019). 
The potentials of blockchain technology in other areas also explored by researchers. 
Research has shown that blockchain can support smart buildings in areas of lowering 
carbon emission (Sun and Zhang, 2019), making secure smart watering systems (Munir 
et al. 2019), providing secure and private data (Xue et al. 2018). Moreover, blockchain 
technology has several applications in the area of smart transportation. According to 
Aggarwal et al. (2019), using blockchain technology helps to identity management, 
creation of the distributed ledger, drone-smart contracts, drone transaction, and user 
association for Unmanned Aerial Vehicles (UAVs). Also, it helps to create secure networks 
between electric vehicles, and sharing data among Vehicular Ad-hoc Networks (VANET). 
City planners can develop more secure smart cities by using blockchain. Blockchain-based 
smart cities have more resilience against security threats, higher reliability, improved 
fault tolerance capability, more efficient operations, and higher scalability (Biswas and 
Muthukkumarasamy, 2016). Sharma and Park (2018) also found that a blockchain-based 
network ensures the security and privacy of information in smart cities. In the area of 
supply chain management, blockchain increases the trust among different elements of the 
supply chain through shared distributed record-keeping structure, communication and 
collaboration (Sharma et al., 2018). 
 
Virtual/Augmented Reality. Virtual/augmented reality can offer new opportunities to 
make smarter cities in the application layer level. Virtual reality (VR) refers to using 
technology to make a simulated setting where people can interact with the computer. 
Augmented reality (AR) adds a virtual layer (including video, image, sound, text) to the 
real environment. The advances of VR/AR technology in recent years have led researchers 
and practitioners to integrate it into the field of smart technology. For example, 
Bouloukakis et al. (2019) explained six main domains of VR/AR applications in smart 
cities: security/policing, city planning, transportation, futureproofing, sustainability, 
photogrammetry, and 3D city modeling. In another study, Chen et al. (2019) described 
the application of augmented reality to develop an energy management system in smart 
cities. Furthermore, Jamei et al. (2017) provided several applications of VR in planning 
for smart cities including visualizing pedestrian thermal comfort, visualizing smart 
transportation, data management, visualizing the cognitive behavior of urban residents.   

 

5. Discussion and implications  
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Despite recent developments in the field of smart cities, this area is under continuous 
evolution. This section provides possible areas for future research as well as potential 
opportunities for business and entrepreneurship. According to forecasts, the global 
market size of smart cities is expected to reach near $2.5 trillion by 2025 (Grandview 
Research, 2019). This offers great opportunities for researchers and practitioners to 
pursue in the future. The first generation of smart cities was mainly focused on 
technological aspects. The main objectives of those initiatives were improving 
infrastructures and services in technology-centric aspects of energy, transportation, and 
buildings. Given the increased market size of smart cities, advances in new technologies, 
and challenges in the last few years, many have called for a new version of smart cities. 
Therefore, smart city 2.0 has emerged as a response to this call. It focuses on improving 
citizen experience by engaging them in the process of smart city governance and 
policymaking (Deloitte, 2018). In this new environment, technology will act as an enabler 
to support overcoming social problems (Trencher, 2019). Therefore, it is expected that 
smart cities have more embedded technologies in the everyday life of citizens.  

Reviewing the literature shows that the concept of smart cities is still evolving and new. 
Thanks to such technological advancements as 5G internet, blockchain, 
virtual/augmented reality, artificial intelligence, cloud/edge computing, and robotics, 
several trends are expected to impact the future of smart cities. According to a report by 
PWC (PWC, 2019), these trends include smart intersection, AI-supported automation, 
and optimization, expanded smart grids, higher awareness of security and privacy, more 
green city initiatives, higher usage of accumulated data, open data-enabled community 
engagement, higher capabilities of connected vehicles, increased number of smart 
buildings, and multi-dimensional flow of information.  

These new trends can bring new opportunities for business and entrepreneurship in this 
area. With the increased engagement of citizens in the future smart cities, their need for 
smart tools increases. Therefore, there will be room for businesses to start producing 
hardware and software applications related to smart city domains. Security and privacy 
in the smart city ecosystem will be a continuing concern for service providers, users, and 
planners. This will be another potential opportunity for entrepreneurs. Because of the 
importance of knowledge and awareness in the success of smart cities, entrepreneurs can 
pursue business ideas related to education and consultation in the field of smart cities.   

 
6. Conclusion  

This paper aimed at providing a comprehensive review of new developments, trends, and 
opportunities in the topic of smart cities. To do so, first, the different viewpoints about 
the concept of smartness in the urban area were discussed. A thorough review of them 
showed that there is still no consensus about the exact definition of a smart city, its 
components, and its applications. This seems mainly because of the diverse nature of this 
field of study. Then, a brief explanation was presented for the key components and 
applications already implemented in the smart city ecosystem. In the next part of the 
paper, recent advances on this topic were discussed. The literature review showed that 
the emergence of some technologies such as blockchain, 5G internet, virtual /augmented 
reality, quantum computing can help to the improvement of smart cities. The emergence 
of these technologies has created invaluable opportunities in the areas of research and 



 

11 | P a g e  
 

entrepreneurial activities. Despite its encouraging status, smart city topic continues to be 
a constantly proliferating area of study and new trends will pave its way in the future.       
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