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Abstract. The world is facing substantial challenges related to population growth and the 14 

derived pressure on environment, energy, and other natural resources. Cities contribute to 15 

these problems due to the ever-increasing urbanization. As a solution, smart cities are 16 

managed and optimized across traditional boundaries and through the exchange of 17 

information between physical objects, citizens, and stakeholders. However, there are barriers 18 

in the development of smart cities that should be overcome in order to meet these challenges 19 

through smart cities. The main barriers identified in this work are poor private-public 20 

participation, utilization of fossil fuels, lack of attention to the environment, insufficient 21 

internet technology (IT) infrastructure, and old technology throughout the cities. To 22 

overcome these barriers, policies must be implemented to improve private-public 23 

participation by encouraging public investments and a wider adoption of electrical vehicles 24 

that may act as storage device and provide ancillary services to the electricity grid; reduce the 25 

use of private cars; strengthen IT infrastructure, deployment of smart technology to allow 26 

residents to monitor and control their energy consumption, installation of roof-top solar 27 

panels, and better mobility and efficient public services supported by smart technologies such 28 

as IoT (Internet of Things) and information and communication technology (ICT) to enhance 29 

the interconnection among smart city systems. 30 
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1.Introduction: 32 

Global warming is strongly correlated with energy supply [1], and governments around the 33 

globe are introducing policy measures to lower greenhouse gas emissions [2]. Cities are 34 
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responsible for 75% of the global greenhouse emissions, with transportation being the major 35 

contributor. Developing smart cities may be a key solution to reducing the negative 36 

contributions of cities as smart cities offer powerful services for enhancing livability, overall 37 

efficiency, and sustainability [3]. 38 

In recent years, the concept of smart cities has been rapidly gaining momentum worldwide, 39 

and many countries have planned to adjust their policies to promote the development of smart 40 

city projects [4]. This is a complex task which requires a holistic and integrated approach 41 

with appropriate strategies and policies but the benefits that smart cities bring to the life of 42 

citizens and businesses outweighs the corresponding difficulties [5]. For instance, in smart 43 

cities, it is expected that energy losses can be minimised while offering affordable energy to 44 

citizens [6] and improving the environmental performance with the modernization of the 45 

electricity systems, with energy-efficient technologies, and the adoption of clean renewable 46 

energy resources [7].  47 

Smart cities have the potential to offer better living standards for future generations. In fact, a 48 

smart city is a framework, predominantly composed of several sectors, and promotes 49 

sustainable development practices to minimize the challenges of urbanization in the future. 50 

Actually, smart cities should be created so that inhabitants of the cities have less problems 51 

than before. So far many efforts have been taken [8], but the important question is whether 52 

these efforts have been fruitful so far or not; If yes, how will these measures remain in place, 53 

and if not, what actions should be taken.  54 

The initial step towards developing smart cities could be defined as providing appropriate 55 

policy and appropriate technology. In other words, we need to know how a smart city works 56 

and how to develop such cities. Therefore, it is important  to know the factors essential to 57 

developing smart cities [9]. The aim of this work is to identify the barriers of smart cities with 58 

a view to defining policies that can contribute to the development of these smart cities. 59 

To this end, we present a comprehensive overview of smart cities, and then the impact of 60 

policies on the major sectors are investigated. Finally, we consider barriers against smart 61 

cities development and then propose an effective solution for each of them. 62 

1.1. Global approach: Background and literature review 63 

The trend of the increasing urbanization in the world due to the attractions that exist in cities 64 

and lack of attracting factors in rural areas, is an undeniable fact that has accelerated in the 65 
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movement towards smart cities. A smart city is a city that is well on its way towards the six 66 

characteristics (smart people, smart mobility, smart governance, smart life, smart economy, 67 

and intelligent environment), created by means of an intelligent combination of assets, and 68 

with crucial, independent, and informed citizens activities. 69 

In recent years, numerous efforts and researches have been done in this direction. Albino et 70 

al. [10] elaborated on the definition of the word “smart” in smart cities based on a review of 71 

several studies. This research investigated the context of the word “smart” for cities using 72 

relevant studies and official documents from international institutions. The authors then 73 

specified what the difference is between urban smartness and smart city. The features and 74 

performance of smart cities were compared with traditional cities. They demonstrated that the 75 

difference between a smart city and the traditional city is determined based on their initiatives 76 

and performance measures. Also, to create smart cities, it is essential to provide good 77 

infrastructure, proper equipment, appropriate indicators, investigating sustainability, and 78 

urban development [10].  79 

Dameri [11], in 2014, investigated relations between digital city concepts and the smart city 80 

concept in the context of Amsterdam and Genoa. They showed that there is no clear 81 

definition of a digital city or smart city, and therefore, these two terminologies are still 82 

mingled or overlapping. According to this research, the key role of governance and 83 

policymakers, in realizing digital or smart cities is most importantly to enhance the quality of 84 

life of the inhabitants in these areas. 85 

Kim et al. investigated a systematic review from smart homes to sustainable smart cities 86 

related to smart energy conservation systems. In this paper, through a quantitative review, the 87 

authors showed remarkable solutions for advanced energy conservation systems in 88 

sustainable smart cities. Among these, the adoption of a new strategy for energy trading in 89 

distributed energy systems; implementation of integrated energy network technologies at the 90 

city level; construction of infrastructure for advanced energy conservation systems; 91 

development of real-time energy monitoring, diagnostics, and controlling technologies; and 92 

application of intelligent energy management technologies are the most important solutions 93 

[12]. 94 

Yigitcanlar et al. [13] explored the trend and progress of smart city development in recent 95 

years. They investigated a clearer understanding of smart cities by identifying and linking the 96 

main drivers of a smart city. They showed that there are three types of drivers in smart cities, 97 
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such as community, technology, and policy, and these drivers are linked to five objectives 98 

such as sustainability, governance,  accessibility, liveability, and wellbeing. 99 

A review of smart city initiatives around the world was presented by Angelidou [14]. The 100 

author investigated the main factors and strategies for the creation of smart cities and reported 101 

their main advantages and disadvantages [14]. However, there are many barriers to the 102 

development of smart cities as well. 103 

Rana et al [15],  investigated the key barriers that cause problems in smart cities. They 104 

studied different categories that influence the development of smart cities and showed that 105 

the most important category of barriers for smart city development is governance and 106 

economic, followed by legal and ethical, and environmental economics. They also stated that 107 

the results of this research can be used to eliminate the potential interferences in smart city 108 

development initiatives, especially in developing countries, by the government and 109 

policymakers. In this study, different sources including opinions of smart city experts and 110 

published literature were considered to identify the barriers and propose a fuzzy Analytical 111 

Hierarchy Process (AHP)  approach to evaluate these barriers. 112 

Mosannenzadeh et al. [16], studied 43 communities implementing smart city projects in the 113 

European Union. The most important barriers in these countries were investigated with a 114 

deep political view. Their study demonstrated that problems such as lack of political support, 115 

good cooperation, and insufficient external financial support are considered as the main 116 

barriers against smart city development [16]. 117 

Research conducted by Honarvar et al. [17], indicates the importance of integrating 118 

information and the use of information technology in the development of smart cities. In this 119 

study, the importance of physical devices such as networks to enhance the performance of 120 

services for the inhabitants of smart cities was emphasized.  121 

Vanolo et al. [18], critically discussed the problems of smart city projects within the 122 

European Union. They analyzed the concept of smart city by focusing on the knowledge 123 

implications and power for a contemporary city in Italy as a case study. The authors also 124 

showed that as smart city policies support new methods such as organizing, imagining, and 125 

managing, these policies also present a moral order in the city by introducing specific 126 

technical parameters to distinguish between the ‘bad’ and ‘good’ city; and therefore, city 127 
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discourse can be a powerful and useful tool for the production of docile subjects and 128 

mechanisms of political legitimization  [18].  129 

Gerosa et al. showed that smart cities where all activities are monitored by inhabitants could 130 

lead to a reduction of crime and traffic, and enhance the quality of the transportation system 131 

and water supply networks [19]. Perera et al. [20], showed an improvement in waste 132 

management and other public services with the use of accurate monitoring systems. In fact, in 133 

smart cities, citizens can control different equipments using monitoring systems, which leads 134 

to an enhancement in the public services and the prevention of potential problems in the 135 

future. 136 

Table 1 shows previous studies on smart cities from 2015 to 2021. This table is made based 137 

on effective politics, strategies, and development of smart cities. 138 

Table 1. Previous studies on smart cities in the last five years (2015-2021). 139 

Aim of study Results Year Reference 

Investigating 

predominant challenges 

from the municipal 

decision-makers’ 

perspective in smart city 

initiatives for medium-

sized cities of European 

countries. 

The results of this study that was conducted through 

39 interviews in 25 different European cities showed 

that the major challenges are awareness of technology, 

economics, collaboration, and governance. In 

addition, the lack of validated business models has 

caused that many cities may not have enough 

confidence for funding smart city initiatives. 

2017 [21] 

Analysing the effects of 

smart governance on the 

quality of life in smart 

cities. 

The results of this study demonstrated that there are 

strong and remarkable relations among the constructs. 

In fact, identification of strategic drivers is able to 

help policymakers and municipal executives to take 

appropriate actions and implement policies to involve 

the citizens in the sustainable development of the city. 

2020 [22] 

Evaluating concepts and 

technologies of smart 

cities in cities. 

The empirical results of this study revealed that the 

most popular smart city concepts are governance, 

sustainability, and innovation; and the most popular 

technologies are Artificial Intelligence, Internet-of-

Things and autonomous vehicle technology. The 

leading Australian smart cities are Brisbane, 

Melbourne, and Sydney, and systematic geo-Twitter 

analysis is a useful approach for better investigating 

2020 [23] 
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perceptions and concepts of technology in smart 

cities.   

Identification of 

differences, similarities 

and relevant factors to 

become a smart city   

The results of this study, demonstrated that smart city 

levels are related to the gender of the governors and 

geographical location of the cities but the 

determination of political ideology based on the type 

of association was not possible. Therefore, it can be 

concluded, that the cities governed by women and 

those cities located in the western region have better 

smart cities scores. In addition, they showed that 

stimulating investment by government administrations 

and concentration on the implementation of proper 

policies will lead to sustainable development. 

2020 [24] 

Large-scale evaluation of 

the relationship between 

smart urban policies and 

urban smartness, and 

bridging this important 

gap. 

The results of this study were collected from 314 

European Union cities and are based on an empirical 

relationship. It was shown that smart city strategies 

and policies are more likely to be implemented in 

cities that previously had smart characteristics. Also, 

this study has emphasized that these strategies and 

politics are more likely to be implemented in denser 

and wealthier cities. 

2015 [25] 

Investigating smart city 

characteristics for the 

implementation of 

strategies and policies in 

fifteen different cities 

The results that were related to 15 different cities 

demonstrated that the role of communication 

technologies and information is important for 

advancing knowledge transfer, and improving 

innovation networks and the functionality of urban 

systems. But due to problems such as security 

inadequacy and issues of privacy, it is possible that 

most strategies were not able to accommodate the 

local needs of related areas. 

2017 [26] 

Analysing possibility of 

creating smart cities in 

Iran using an indicator 

Results of this work that was based on analysing smart 

city initiatives in Iran demonstrated that the biggest 

problem in Iran in this regard, is political, and to 

overcome this issue, there is a need to change the 

governance model. Therefore, data sharing and open 

data policies should be promoted while also making 

reforms especially in government structures. 

2020 [27] 

Investigating the social 

factors of sustainability in 

a smart city 

The results of this research demonstrated that 

recovering development appropriate strategies to 

recognize the real needs of the society is an important 

2015 [28] 
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 operational action in smart city development. This 

action will lead to redefining proper politics and 

rethinking the city. Therefore, the key role of public 

actors in society, to strengthen these politics, is vital 

and leads to the enhancement of justice, human rights, 

and social-spatial relationships. 

Investigating fundamental 

shortfalls around smart 

city conceptualization 

and practice 

The results of this study showed that a key to achieve 

sustainable development, especially for smart cities, is 

to find new methods to change the mentality and  

having appropriate politics in order to integrate policy, 

technology, and community, are more important than 

every other thing. As such, populist, short-term 

politics that are major roadblocks should be changed 

to convince the general public and authorities  before 

it is too late. 

2020 [29] 

Investigating critical 

perspectives of smart 

cities in India 

The results demonstrated that Indian cities require 

synergy across appropriate strategies and urban 

policies to overcome excisting problems and for better 

achievement of planned investments. They showed 

that the unification of smart city visions and proper 

integration of plans can better support local innovation 

and effective urban transformation. 

2018 [30] 

 140 

2. Motivation and objective of the study 141 

A smart city is a sustainable and efficient urban center that provides a high quality of life to 142 

its inhabitants through optimal management of its resources. Therefore, attention to all 143 

sections of a smart city leads to the development and reduction of global criticals, especially 144 

in environmental and energy sectors. With rapid population growth, especially in urban areas, 145 

and critical issues such as increase in energy demand and costs, internet accessibility 146 

problems, and CO2 emission, the adoption of smart cities is an essential and appropriate 147 

solution for every country.  148 

Fortunately, so far, proper actions have been taken, in line with smart cities adoption, which 149 

will, without a doubt, lead to the effective deployement of smart cities. Such actions include 150 

the deployment of IoT technology to enhance citizens safety and well-being; new energy 151 

management tools to actively engage citizens in the monitoring and control of their energy 152 

usage; utilization of energy-efficient LED technology for street lighting; planning for large-153 
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scale adoption of low-carbon transportation in the future using clean energy in order to 154 

reduce CO2 footprint, developing green spaces for inhabitants; enhancement of security 155 

especially in information technology; and more attention to public participation in policy, 156 

policymaking, and development programs. 157 

However, the major problems with these actions are the lack of integration of different 158 

sectors together and lack of proper investment in smart city development, which should also 159 

be investigated and improved by policymakers and city planners. Therefore, with 160 

sustainability-enhancing factors such as public security or municipal services, traffic 161 

management, improving security, or resilience, every community can create rational and 162 

persuasive reasons for stakeholders to invest in smart city technologies. 163 

The novelties of this study includes a comprehensive consideration of the smart city concept, 164 

investigating potential sectors for the development of smart cities, investigating policy 165 

impacts on smart city development, investigating existing barriers against the development of 166 

smart city, and presenting appropriate solutions for each of these barriers.   167 

3. Methodology 168 

Smart cities are emerging concepts that take full advantage of new technologies to address 169 

public issues and achieve sustainable economical and social developments. This work aims to 170 

identify the potential barriers to smart city development and find the most effective solutions 171 

to address these challenges. This research has been carried out in five steps:  172 

1) Smart cities are comprehensively investigated with emphasis on policy. 173 

2) The key role of intelligent systems in important sectors such as transport and energy is 174 

investigated. 175 

3) The key role of policy in creating and developing a smart city, and implementation of 176 

specific goals is also investigated. 177 

4) Different policies and barriers against the development of smart cities are investigated 178 

and then appropriate solutions are proposed for each of them.  179 

5) Finally, feasible indicators that have the most impact on energy sustainability in smart 180 

cities are selected and presented.   181 

To obtain the information required for the study, in the first stage, we used the smart city 182 

development, barriers, and solutions for smart cities development, policy and strategy for 183 

smart cities, and energy “sustainability” as titles, abstracts, and keywords in the search engine 184 
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and started the search process into established scientific databases, such as Google Scholar, 185 

Scopus, Web of Science and journal sites (Elsevier, Springer, Tylor & Francis, MDPI, Willey 186 

and etc,.).  187 

Based on the above-detailed search and given and eligibility criteria and their accessibility, 188 

we have during two years identified and conducted an exhaustive review of more than 200 189 

relevant publications and scientific reports related to energy sustainability and smart cities 190 

such as European energy reports, EU Smart Cities Marketplace, European Commission (EC) 191 

and governmental reports. 192 

After this stage, we assessed a journal based on titles, abstracts, and introductions, selected 193 

the appropriate articles to form a collection of 97 articles. Next, a literature review was 194 

carried out on two categories of articles:   195 

1) Review articles and reports to have a global understanding of energy sustainability 196 

and smart cities development issues and find the appropriate solutions to address 197 

these problems. These groups of studies helped us enhance our knowledge and 198 

background for writing this manuscript.  199 

2)   Technical articles. These types of articles were useful to identify effective   policies to 200 

overcome barriers in the development of smart cities, and determine the correct pathway 201 

for the study.  202 

This information gathered from the studies reported in ths literature review was used in 203 

the validation of the approach adopted to determine the principal barriers in the 204 

development of smart cities.  205 

Figure 1, depicts the study flowchart. After collection of information, two categories of 206 

articles were investigated. Then the methodology required was established. 207 
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 208 

Fig 1. Study flowchart. 209 

 210 

 211 

 212 

4. Importance of intelligent systems for smart cities 213 

In this section, we consider and analyze the key role of intelligent systems in two important 214 

sectors such as transport and energy, which have the highest impacts on smart cities. These 215 

factors are able to create significant positive changes in smart cities. 216 

4.1. Importance of intelligent transport systems for smart cities 217 

The transportation system is one of the most important sections for urban areas, especially 218 

smart cities; therefore, smart transportation should be considered for smart cities. Smart 219 

transportation provides a high degree of welfare for inhabitants of cities which has a positive 220 

effect on the community [31]. In cities, usually, different kinds of transportation like private 221 

cars, and public transportation such as trains and bus are used, but they have a serious 222 

environmental impact, and therefore, public transportation is the best option. However, public 223 
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transportation powered by fossil fuels is also a major contributor to CO2 emissions. As 224 

mentioned earlier, CO2 emissions are the major problems of smart cities. Sustainable 225 

transport systems to reduce CO2 emissions are significant challenges for policymakers 226 

worldwide. 227 

One of the best alternative vehicle technology for smart cities are electric vehicles (EVs) 228 

[32]. The development of new sustainable modes of transportation systems has become one 229 

of the priorities for all countries around the globe because there are innumerable successful 230 

examples of sustainable, smart transport systems across the world like Paris, Boston, 231 

Singapore, and Germany. Also, the development of a sustainable transport system is 232 

beneficial for all aspects of a smart city, especially economic growth and CO2 emission 233 

reduction [33]. 234 

Moreover, it is argued that smart transportation is the main branch of smart cities as major 235 

problems such as accident detection, automatic fare collection, lack of road safety, and traffic 236 

congestion can be alleviated through smart transportation [34]. In this regard, an intelligent 237 

transport system is needed in which vehicles are equipped with intelligent devices and 238 

sensors to provide vehicle-to-vehicle communication and enhance the safety and security of 239 

drivers and passengers on the road. Furthermore, an intelligent transport system is able to 240 

provide advanced traveller information, enhanced vehicle control, public rural transport, 241 

traffic management, and commercial vehicle operations that these measures can be different 242 

for countries, depending on their policies and regulations [35]. 243 

4.2. Importance of intelligent energy systems for smart cities 244 

As explained in the previous sub-section, reliable and sustainable energy supply is an 245 

essential factor in designing successful smart cities [36]. Indeed, without a reliable energy 246 

supply, most activities in cities will be affected and communications between cities and 247 

countries will be interrupted. Both fossil fuels and renewable energy are major resources of 248 

energy, however as environmental factors are of paramount importance for developing smart 249 

cities, renewable energy sources are the best solution for meeting the future energy needs of 250 

smart cities [2]. Therefore, the exploitation of abundant renewable energy sources should be 251 

on the agenda of policymakers and urban planners during the development of smart city 252 

projects.  253 
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It should be noted that mere provision of abundant energy sources for consumers is not 254 

sufficient and that other factors such as affordability and availability in the line of 255 

sustainability also should be taken into account by policymakers and urban planners [37]. In 256 

this regard, investigating proper strategy for public transport systems such as the deployment 257 

of IoT technology is important in order to reduce pressure of traffic in areas with growing 258 

population. On the other hand, as renewable energy sources are essential resources for future 259 

global development, especially for tackling climate change, the integration of new emerging 260 

technologies like artificial intelligence (AI) has the potential to help address energy 261 

sustainability challenges in the future. 262 

However, providing sustainable energy for a smart city will require an integrated 263 

infrastructure with emerging technologies such as the IoT and the next generation of mobile 264 

communication. This plan is more useful for energy supply, transmission, distribution, and 265 

demand [38]. Also, the utilization of energy systems with new technological options such as 266 

photovoltaic (PV)-driven heat pumps for heat provision, bio-methane injection into grids, 267 

passive buildings, small-scale Combined Heat and Power (CHP) with heat storage, are 268 

appropriate and efective in order to alter the strategies for energy provision to larger 269 

settlements [39]. 270 

In addition, policies such as utilization of EVs [40], evaluation of common frameworks in 271 

order to interact between intelligent transportation and EVs in smart cities [41], having a 272 

regular and reasonable electricity pricing strategy contributing to grid security [42], and 273 

appropriate investment and good support from the government [43] are important to create 274 

intelligent energy sytems  for smart cities.  275 

5. Result and discussion 276 

This section discusses the key impact of policy on several important factors, barriers, and 277 

solutions related to the development of smart cities. Based on previous discussions on the 278 

transport system, energy, and the importance of technology sectors, it is crucial that suitable 279 

corresponding policies be investigated for each of them. The factors impacted by policy 280 

include creating and developing information technology, energy security, and implementation 281 

of effective strategies.  282 
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5.1. The key role of policy in creating and developing a smart city and implementation 283 

of specific goals 284 

Undoubtedly, policy is an important factor for achieving progress and development around 285 

the world. This is why governments in countries with strong policy programs have the 286 

potential ability to overcome most of the existing problems [44]. Moreover, due to interfering 287 

policy sector with the social sector, policymakers have the opportunity to attract public 288 

support for implementing their plans effectively, and successfully achieve their targets [45]. 289 

Adopting appropriate strategies and policies by policymakers will contribute to the creation 290 

and development of smart cities [46]. 291 

As mentioned above, implementing a policy requires public acceptance and support which is 292 

not easy to achieve. In fact, the diversity of stakeholders’ rationales to implementing 293 

participatory processes should be investigated, and in addition, appropriate methods and 294 

instruments should be used to engage the community in the process [47]. Therefore, to 295 

succeed in implementing their policies, policymakers should integrate stakeholder 296 

perceptions in the decision-making process, which leads to improving the policy design to 297 

implement appropriate policies and prevent public opposition. For instance, providing energy 298 

for the present and future generations is a big challenge that needs an appropriate strategy 299 

[48]. 300 

In this regard, in order to satisfy the current energy needs, prevent energy shortage for the 301 

future generation, and protect the environment, proper strategies and actions such as the use 302 

of renewable energy, attention to energy safety and suitable storage systems, fast 303 

development of energy efficiency using new technology, utilization of various energy 304 

systems related to residential refrigeration, deployment of smart transportation like plug-in 305 

EVs), and development of green buildings should be implemented but in line with sustainable 306 

development goals [49]. 307 

The diversity of stakeholders’ rationales, especially in cities, should be investigated by 308 

policymakers as people living in cities need to have a suitable transportation, affordable 309 

energy, energy security, and access to internet. Thus, to achieve the targets mentioned and 310 

overcome the problems, governments should focus on implementing appropriate actions in 311 

this regard. 312 
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5.2. The key role of policy in developing information technology sector for smart city 313 

citizens 314 

The world has never been as interconnected as it is today; sharing information and knowledge 315 

across countries and communities are increasing every single day. Access to information and 316 

its positive exploitation can be very effective in improving the future of individuals and 317 

brings many advantages to the societies they live in [50]. Thus, another essential factor for 318 

smart cities is a reliable and fast internet network [51]. In fact, such internet networks in 319 

smart cities facilitate communication and access to information to its citizens. Overall, the 320 

utilization of smart devices such as smart sensors, internet smartphones, wearable smart 321 

devices, and social network services provide a good opportunity for citizens of smart cities to 322 

enhance their knowledge and improve the quality of their life [52]. 323 

Governments have different policies and specific plans for the development and utilization of 324 

new technologies such as IoT for accessing information and facilitating communication 325 

among citizens in smart cities. In fact, through investment in the technology sector, 326 

governments are trying to enhance the knowledge, skills and engagement of citizens, create 327 

advanced transportation, environmental protection, prevent crime in cities, and monitor waste 328 

management [53]. 329 

5.3. Investigation of important barriers categories for smart cities 330 

For creating and developing smart cities, it is crucial to consider and apply various indicators 331 

and strategies [54]. A smart city requires a smart economy, smart industry, smart people, 332 

smart education, smart governance, smart mobility, smart environment, and smart living [55]. 333 

While various factors are involved in building smart cities, policy is considered to be the 334 

most important factor. Policy has always played a central role in the development of various 335 

sectors of the economy. Proper policymaking will also play a crucial role in the creation and 336 

development of smart cities [56]. They can accelerate the construction and development of 337 

smart cities using their authorities, interests, and management leverage [57]. This means that 338 

politicians are capable of implementing the correct policies in order to create and develop 339 

smart cities  [58]. 340 

Barriers of five important categories should be investigated for the development of a smart 341 

city:  342 
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 governance (G),  343 

 social (S),  344 

 technology (T),  345 

 environmental (ENV) and  346 

 economic (EC).  347 

Each of these categories also includes other key barriers, the impact of which can be reduced 348 

or removed as necessary to facilitate the creation and development of smart cities. These 349 

barriers are presented in Table 2. 350 

Table 2. Categories of the key barriers against the development of smart cities. 351 

1. Weak and improper cooperation between 

policymakers and urban planners (G) 

12 System failure issues (T) 

2. Weak IT management (G) 13. Weakness of IT networks’ infrastructure 

(T) 

3. Improper policy and regulatory norms 

(G) 

14. Interest in more use of fossil fuels 

instead of clean energy (EN) 

4. Poor private-public participation (G) 15. Poor interaction between local 

goverments and citizens (S) 

5. Lack of appropriate strategies for 

development (G) 

16. Insecurity of energy sustainability (EN) 

6. Irresponsible citizens (S) 17. Lack attention to environment (EN) 

7. Lack of attention to public welfare such 

as parks and entertainment for people (S) 

18. Weak and improper IT infrastructures 

(EC) 

8. Low knowledge and weak 

communication by citizens (S) 

19. Lack of public training (EC) 

9. Inadequate environmental and geographic 

assessment before the construction of smart 

cities (S) 

20. Higher operational and maintenance cost 

(EC) 

10. Discrimination and inequality (S) 21. Lack of plans for attract foreign 

investment (EC) 

11. Old technology and improper access to 

new technology (T) 

22. Lack of attention towards participation 

of all the stakeholders (S) 

 352 
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There are many reasons why the identification of barriers is important in the development of 353 

smart cities. Smart cities development is strictly associated with having comprehensive 354 

information on the existing challenges and problems of the cities. With an awareness of these 355 

challenges and problems of cities, we can find an appropirate solution to reduce or remove 356 

each one of them. 357 

Most challenges and barriers in the line of smart city development are associated with five 358 

important categories: governance, social, technology, environment, and economy. Table 3 359 

provides some relevant references to each one of these indicators. 360 

Table 3. Relevant references for the selected indicators. 361 

  362 

 363 

 364 

 365 

 366 

 367 

 368 

5.4. Correct and incorrect policies of countries for developing smart cities 369 

The anticipation of tomorrow’s world requirements for developing smart cities can be 370 

clarified to some extent based on the existing conditions. Therefore, a comprehensive study 371 

of the existing problems and issues must be carried out beforehand and then devise an 372 

appropriate strategy to resolve them. Cities today are grappling with various problems and 373 

issues such as air pollution, population growth, and traffic. However, these problems can be 374 

eliminated and minimized with the creation and development of smart cities. Thus, 375 

identifying weaknesses and addressing the barriers of smart cities from now gives us the 376 

opportunity to overcome the existing obstacles in this regard. 377 

Table 4 summarises the aim of this study and shows the barriers of smart cities based on six 378 

of their characters. 379 

Category studies Related references  

Govermence [60], [61], [63], [70], [72], [78], [91], [93], [94], 

[96] 

Social [59], [62], [63], [89] 

Technology [60], [63], [65], [67], [69], [71] [72], [74], [75], 

[77], [83], [85], [88] 

Environment [60], [63], [64], [66] 

Economy [63], [65], [67], [68], [73], [76], [77] 
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 380 

 381 

Table 4. Barriers and solutions of smart cities based on governance (G), social (S), 382 

technology (T), environmental (ENV) and economic (EC). 383 

Characters Barriers Solution 

Smart people Avoidance of community; old technology, 

lack of knowledge,  

irresponsible community 

New technology, more communication, 

caring community, radical harmony, 

skilled and talented people 

Smart governance Insufficient budget, old technology, poor 

private-public participation, incorrect 

legislation (Policy and Strategy), 

discrimination and inequality 

Appropriate policy and strategy, new 

technology, correct legislation, public 

participation, establishing equality and 

justice 

Smart economy Inefficient financial support, insufficient 

investment, unemployment 

Attract investment, entrepreneurship, 

innovative economic, equitable wealth 

Distribution 

Smart mobility Weak ICT infrastructure, weak public 

transport, lack of sufficient green spaces, 

lack of sufficient transport, lack of 

proper resiliency, lack or improper of 

traffic management system 

More use of IT , development internet 

infrastructure, green spaces development, 

efficient road and accessibility, public 

participation, improve energy intensity 

Smart environment Utilization of fossil fuels, lack of sufficient 

water and sanitation, Lack or a few green 

spaces 

More use of clean energy, green spaces 

development, Sufficient water and 

sanitation, utilization of electrical vehicles 

Smart living Lack of internet access and sources, 

insufficient information technology, old 

technology 

Sufficient information technology, new 

technology, electrical vehicles, utilization 

of robots, safety and security information 

development 

 384 

Figure 2 is a schematic description of Table 4. This diagram illustrates the smart city dynamic 385 

schematic based on policy sector. As can be seen, six important sectors of smart cities are 386 

connected to policy sector, and this shows the importance and impact of policy on smart city 387 

development.  388 
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 389 

Fig 2. Smart city dynamic schematic based on policy sector. 390 

 391 

5.5. Important findings of this study and suggestions for improving the existing 392 

obstacles in the development of smart cities 393 

The smart city concept was previously defined more as dealing with various urban problems 394 

such as infrastructure, urban environment, and transport flow in a city. With the newly 395 

emerging smart technologies however, this concept has changed with the use of Information 396 

technology, and is better defined now as a means to accelerate urban management in various 397 

sectors of a city. Smart city development is not easy and needs specific plans and appropriate 398 

policies. Therefore, recognizing obstacles will give us a deeper understanding on how to deal 399 

with them and; this would be useful to both theory and practice. 400 

In this regard, the study based on the [79-97] provides new insights into smart cities 401 

development issues and challenges, and how to recognize existing obstacles and suggest 402 

potential solutions. Regarding the increasing urban population and the need to improve the 403 

service quality based on demand, policymakers and researchers should acquire a deeper and 404 
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more informed understanding  to recognize relevant barriers to smart city development. To 405 

tackle these challenges and remove these barriers, innovative planning tools are required. 406 

We also showed that for the successful implementation of the correct policy, smart 407 

technology plays a key role in smart city development. Without a doubt, smart technology 408 

can help reduce costs; maximize efficiency; and improve education, administrative 409 

procedures, urban security, and municipal maintenance. As smart cities use technology and 410 

big data to improve sustainability, enhance the quality of life, improve efficiency, and foster 411 

economic development, most problems related to smart cities development are solvable 412 

through electric energy companies, technology companies, city local authorities, and some 413 

other bodies as they are considered to be the main players in the development of smart cities. 414 

On the other hand, to attract investments in a smart city, one needs to present strict control 415 

and monitoring on all sectors like electric energy companies that are private entities to 416 

investors. Smart grids is another significant innovation technology that should be supported 417 

by policymakers as these grids can help with distribution systems in smart cities in order to 418 

better integrate intermittent renewable energy sourcess. 419 

Also, conversion of decommissioned coal-based stations into clean energy power plants such 420 

as solar or others, conversion of waste sludge to energy, customer-use management 421 

technology, and distributed energy resources. In addition, the utilization of smart LED 422 

streetlights in major metropolises is an effective contribution to smart city development 423 

because these are able to significantly reduce energy consumption of the city, especially 424 

modern cities. In fact, local governments are interested in E-government that interacts more 425 

closely with citizens and solve their issues. Improvement of urban services such as waste 426 

management, street lighting, water resource systems, and drainage systems, are other positive 427 

actions that can be taken by policymakers for the stakeholders. Utilization of new smart 428 

technology (e.g. smart sensors), for instance, to reduce traffic congestion and improve signal 429 

control; blockchains to enhance the security for the IoT; sensors to report water, stormwater, 430 

and sewage maintenance issues (e.g., leakage detection, and management of consumption and 431 

non-revenue water); 5G systems to provide a better communication, operate more efficiently 432 

and enhance security; and 5G technology to expand surveillance networks, video 433 

transmissions, and autonomous vehicle success. 434 
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Overall, it can be said that the results of this study demonstrated that awareness of 435 

technology, politics, economics, collaboration, and governance are the major challenges for 436 

developing smart cities. 437 

Firstly, it is necessary to find new approaches to change the mentality. This is because, in 438 

some areas, change in the governance model will require redefinition of proper politics and 439 

rethinking of the city in order to enhance justice, and improve human rights. Without a doubt, 440 

the role of ICT is important for advancing knowledge transfer and improving innovation 441 

networks and the functionality of urban systems. In addition, utilization of the most advanced 442 

technologies such as AI, IoT, and autonomous vehicle technology will also have a positive 443 

impact. Due to some problems such as inadequate security and issues of privacy, however, it 444 

is possible that most strategies may not be appropriate to accommodate the local needs of 445 

related areas. 446 

Second, the proper integration of plans can better support local innovation and effective 447 

urban transformation. 448 

Third, the identification of strategic drivers can help policymakers and municipal executives 449 

to issue appropriate to engage people in the achievement of sustainable development. In this 450 

regard, it is imperative to validate business models to further attract investments, as the lack 451 

of validated business models will result in cities not having enough confidence to fund smart 452 

city initiatives. Therefore, in order to achieve the goals and integrate them, populist, short-453 

term politics that are major roadblocks should be changed to convince the general public and 454 

authorities before it is too late. 455 

Finally, cities governed by women and those cities located in the western region tend to have 456 

better smart cities scores. Therefore, gender discrimination should be forgotten to achieve 457 

smart city development. 458 

In addition, for city management and policymaking in smart cities, special attention should be 459 

given to the needs of stakeholders such as enhancement of educational grade to create a good 460 

relationship between citizens and the city government administration, and to improve their 461 

public participation in decisions, use of new channels of communication between the 462 

government and citizens, using e-governance or e-democracy, attention of the government to 463 

local civic participation and resident consultations for designs of EV ramps and installation 464 

sites; also, creation of amenities and urban green spaces development can create social 465 
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cohesion and good confidence between government and citizens. Therefore, paying attention 466 

to people as social capital, and coordinating with them for policymaking leads to the 467 

transparency of effective smart cities plans and active participation of all the stakeholders. In 468 

additon, the essential role of local leaders should be investigated in smart city development. 469 

Without a doubt, involvement of local government, like council members, in the progress of 470 

smart cities is undeniable and significant to the success and implementation of a smart-city 471 

strategy. Also, the role of local government is critical to educate the smart city residents in 472 

order to increase efficiency, decrease data security concerns, technological benefits, 473 

temporary disruptions. Local leaders should be open with its citizenry, and have frank 474 

dialogue with them through more engagement, especially in selection of technologies, 475 

showcasing successes, and acknowledging failures. In addition, the role of local leaders is 476 

most significant in changing regulatory structures, from local zoning ordinances and 477 

permitting rules to state laws, investment, privatization of municipal services as they are 478 

close to both citzens and businesses, and can better see the city problems and solve them. In 479 

fact, the most important aim of city councilmembers is to reduce the cost of services and 480 

increase productivity, especially in energy/utilities, public safety, information technology, 481 

and transportation system throgh strategic plans and public view survey. Thereby, to upgrade 482 

the situation of the smart city, selected officials must vigorously strive to provide the best 483 

living, working, and environmental conditions in the cities for its citizens. 484 

6. Conclusion 485 

In this paper, we have investigated the smart cities’ concept, the potential sectors for the 486 

development of smart cities, the role of policy in smart cities development, existing barriers 487 

against development of smart cities, and have presented appropriate solutions for each of 488 

these barriers. After a comprehensive overview of smart cities, the vital role of information 489 

technology in two important sectors such as transport and energy were investigated. 490 

These sectors have a large impact on the development of smart cities and the most important 491 

problems emerge from these sectors. For example, the lack of proper technology, poor 492 

private-public participation, utilization of fossil fuels, and air pollution are some of the major 493 

problems in the transport sector. 494 

These problems can be overcome by improving public transport with modern technologies, 495 

large-scale adoption of EVs, and reduction of private cars. In the energy sector, the main 496 
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problems are lack of energy security, expensive fuel price, and nonrenewable fuels and to 497 

cope with these problems, clean, affordable and accessible energy are suggested. 498 

Suggestions to overcome these problems include improving public transport with modern 499 

technologies, large-scale adoption of EVs, and reduction of private cars. Therefore, the 500 

utilization of modern technology to reduce these problems and improve these sectors is of 501 

paramount importance, and should be investigated by policymakers. 502 

The smart cities concept includes smart people, smart governance, smart economy, smart 503 

mobility, smart environment, and smart living. To reach this concept truly, the barriers of 504 

these six important sectors should be mitigated and eliminated. The barriers of smart cities 505 

with respect to these six important sectors and the solutions to these barriers have been 506 

discussed. Barriers such as lack of knowledge, weak transport, lack of internet access, fossil 507 

fuels utilization tendency, old technology etc, should be mitigated by improving public 508 

transport, enhancing public knowdlege, improving access to the internet, using new 509 

technology, clean energy, and adopting EVs. 510 

In addition, the role of local government is critical to educate the smart city residents to 511 

increase efficiency, decrease data security concerns, technological benefits, temporary 512 

disruptions. Local leaders should be open and have frank dialogue with its citizenry through 513 

more engagement, especially in the selection of technologies, showcasing successes, and 514 

acknowledging failures. In addition, the key role of local leaders is most significant in 515 

changing regulatory structures, from local zoning ordinances and permitting rules to state 516 

laws, investment, and privatization of municipal services, as they are close to both citizens 517 

and businesses, and can better see the problems of cities and solve them. 518 

 519 

 520 

References 521 

[1] A. Razmjoo, A. Sumper, A. Davarpanah, Energy sustainability analysis based on SDGs for 522 

developing countries. Energy Sources. Part A: Recovery. Utilization. and Environmental Effects. 42,9 523 

(2019),1041–1056. https://doi.org/10.1080/15567036.2019.1602215. 524 

[2] A. Razmjoo, R. shirmohamadi, A. Davarpanah, F. Pourfayaz, A. Aslani, Stand-alone hybrid 525 

energy systems for remote area power generation. Energy report. (2019), 231-241. 526 

https://doi.org/10.1016/j.egyr.2019.01.010. 527 



23 
 

[3] X. Li, P.S.W. Fong, Sh. Dai, Y. Li, Towards sustainable smart cities: An empirical comparative 528 

assessment and development pattern optimization in China. Journal of cleaner production. (2019) 215, 529 

730-743. https://doi.org/10.1016/j.jclepro.2019.01.046. 530 

[4] H. Chourabi, T. Nam, Sh. Walker, J. Ramon Gil-Garcia, S. Mellouli,  Understanding Smart Cities: 531 

An Integrative Framework. 45th Hawaii International Conference on System Sciences (2012). DOI: 532 

10.1109/HICSS.2012.615. 533 

[5] S. Joshi, S. Saxena, Sh. T. Godbole, Developing smart cities: An integrated framework,  Procedia 534 

Computer Science. 3, (2016) 902-909. https://doi.org/10.1016/j.procs.2016.07.258. 535 

[6] B.N. Silva, M. Khan, K. Han, Towards sustainable smart cities: A review of trends, architectures, 536 

components, and open challenges in smart cities. Sustainable Cities and Society. 38 (2018) 697-713. 537 

https://doi.org/10.1016/j.scs.2018.01.053. 538 

[7] J. Winkowska, D. Szpilko, S. Pejić, Smart city concept in the light  of the literature review. 539 

Engineering Management in Production and Services, 2019. DOI: 10.2478/emj-2019-0012. 540 

[8] A. Akande, P. Cabral, P. Gomes, S. Casteleyn,  The Lisbon ranking for smart sustainable cities in 541 

Europe. Sustainable Cities and Society, 2019. https://doi. org/10.1016/j.scs.2018.10.009. 542 

[9] J. Ramon Gil-Garciaa, Th. A. Pardoa, What makes a city smart? Identifying core components and 543 

proposing an integrative and comprehensive conceptualization. Information Polity. 20 (2015), 61–87 544 

61. DOI 10.3233/IP-150354 IOS Press. 545 

[10] V. Albino, U. Berardi, R. M. Dangelico,  Smart cities: definitions, dimensions, performances and 546 

initiatives. journal of urban technology, 2015. https://doi.org/10.1080/10630732.2014.942092. 547 

[11] R. P. Dameri, Comparing smart and digital city: initiatives and strategies in Amsterdam and 548 

Genoa. Are they digital and/or smart? In: Dameri R., Rosenthal-Sabroux C. (eds) Smart City. Progress 549 

in IS. Springer, Cham (2014). https://doi.org/10.1007/978-3-319-06160-3_3. 550 

[12] H. Kim, A systematic review of the smart energy conservation system: From smart homes to 551 

sustainable smart cities, Renewable and Sustainable Energy Reviews, (2021). 552 

https://doi.org/10.1016/j.rser.2021.110755. 553 

[13] T. Yigitcanlar, M. Kamruzzaman, L. Buys, G. Ioppolo, J. Sabatini-Marques, and et al,. 554 

Understanding 'smart cities': Intertwining development drivers with desired outcomes in a 555 

multidimensional framework. Cities. 81 (2018) 145-160. https://doi.org/10.1016/j.cities.2018.04.003. 556 

[14] M. Angelidou,  Smart city policies: A spatial approach, cities. 41. (b2014) S3-S11. 557 

https://doi.org/10.1016/j.cities.2014.06.007. 558 

[15] N. P. Rana, S. Luthra, S. Kumar Mangla, R. Islam, S. Roderick, Y. K. Dwivedi, Barriers to the 559 

Development of Smart Cities in Indian Context. Information Systems Frontiers. 21 (2018) 503–525. 560 

https://doi.org/10.1007/s10796-018-9873-4. 561 

[16] F, Mosannenzadeh, N, Rosaria Di Nucci, D. Vettorato, Identifying and prioritizing barriers to 562 

implementation of smart energy city projects in Europe: An empirical approach.  Energy Policy. 105, 563 

(2017) 191-201. https://doi.org/10.1016/j.enpol.2017.02.007. 564 



24 
 

[17] A. R. Honarvar, A. Sami, Towards sustainable smart city by particulate matter prediction using 565 

urban big data, excluding expensive air pollution infrastructures. Big data research. V 17, (2019) 56-566 

65. https://doi.org/10.1016/j.bdr.2018.05.006. 567 

[18] A. Vanolo, Smart mentality: the smart city as disciplinary strategy. Urban Stud. 51 (2014) 883–568 

898. http://dx.doi.org/10.1177/0042098013494427. 569 

[19] E. F. Z. Santana, A. P. Chaves, M. A. Gerosa, F. Kon, D. S. Milojicic. Software platforms for 570 

smart cities: Concepts, requirements, challenges, and a unified reference architecture.  CM Computing 571 

(2018). https://doi.org/10.1145/3124391. 572 

[20] C. Perera, A. Zaslavsky, P. Christen, D. Georgakopoulos, Sensing as a service model for smart 573 

cities supported by internet of things. Transactions on 2014 - Wiley Online Library. 25, (2014) 81-93. 574 

https://doi.org/10.1002/ett.2704. 575 

[21] P. Pierce, Challenges with smart cities initiatives – A municipal decision makers’ perspective, 576 

Proceedings of the 50th Hawaii International Conference on System Sciences (2017). 577 

[22] J. C. F. De Guimarães, Governance and quality of life in smart cities: Towards sustainable 578 

development goals, Journal of Cleaner Production, (2020). 579 

https://doi.org/10.1016/j.jclepro.2019.119926. 580 

[23] T. Yigitcanlar, How Are Smart City Concepts and Technologies Perceived and Utilized? A 581 

Systematic Geo-Twitter Analysis of Smart Cities in Australia,  582 

Journal of Urban Technology, (2020), https://doi.org/10.1080/10630732.2020.1753483. 583 

[24] M. T. Nevado Gil, Determining factors in becoming a sustainable smart city: An empirical study 584 

in Europe, Economics, (2020). doi:10.14254/2071-789X.2020/13-1/2. 585 

[25] A. Caragliu, Do Smart Cities Invest in Smarter Policies? Learning From the Past, Planning for 586 

the Future, Social Science Computer Review. (2015). https://doi.org/10.1177/0894439315610843. 587 

[26] M. Angelidou, The Role of Smart City Characteristics in the Plans of Fifteen Cities, Journal of 588 

Urban Technology (2017). https://doi.org/10.1080/10630732.2017.1348880. 589 

[27] N. Noori, Towards an Integrated Framework to Measure Smart City Readiness: The Case of 590 

Iranian Cities, Smart Cities, (2020). https://doi.org/10.3390/smartcities3030035. 591 

[28] T. Monfaredzadeh, Investigating Social Factors of Sustainability in a Smart City, Procedia 592 

Engineering, (2015). https://doi.org/10.1016/j.proeng.2015.08.452. 593 

[29] T. Yigitcanlar, Smart City Beyond Efficiency: Technology–Policy–Community at Play for 594 

Sustainable Urban Futures, Housing Policy Debate (2020). 595 

https://doi.org/10.1080/10511482.2020.1846885 596 

[30] S. Praharaj, Urban innovation through policy integration: Critical perspectivesfrom 100 smart 597 

cities mission in India, City, Culture and Society (2018). https://doi.org/10.1016/j.ccs.2017.06.004 598 

[31] L. Carnis, Smart city and transport infrastructures topical collection. Eur. Transp. Res. Rev. 10, 599 

(2018) 29. https://doi.org/10.1186/s12544-018-0303-y. 600 



25 
 

[32] D. Bamwesigye, P. HIavackova, Analysis of sustainble transport for smart cities. Sustainability 601 

(2019), 11(7), 2140; https://doi.org/10.3390/su11072140. 602 

[33] M. Joshi, A. Vaidya, M. Deshmukh,  Sustainable transport solutions for the concept of smart city 603 

- Sustainable Energy and Transportation, 2018. https://doi.org/10.1007/978-981-10-7509-4_3. 604 

[34] P. S. Saarika, K. Sandhya, T. Sudha,  Smart transportation system using IoT, International 605 

Conference On, 2017. DOI: 10.1109/SmartTechCon.2017.8358540. 606 

[35] S. K. John, D. Sivaraj, R. K. Mugelan,  Implementation Challenges and Opportunities of Smart 607 

City and Intelligent Transport Systems in India, Internet of Things and Big Data Analytics, 2019. 608 

https://doi.org/10.1007/978-3-030-04203-5_10. 609 

[36] D. Connolly, et al., Heat Roadmap Europe: Combining district heating with heat savings to 610 

decarbonise the EU energy system. Energy Policy 65 (2014) 475–489. 611 

https://doi.org/10.1016/j.enpol.2013.10.035. 612 

[37] C. Lim, K. J. Kim, P. P. Maglio, Smart cities with big data: Reference models, challenges, and 613 

considerations. Cities, 2018. https://doi.org/10.1016/j.cities.2018.04.011. 614 

[38] N. Hossein Motlagh, M. Mohammadrezaei, Internet of Things (IoT) and the energy sector, 615 

Energies, 2020.  https://doi.org/10.3390/en13020494. 616 

[39] S. Maier, Optimal Renewable Energy Systems for Smart Cities, Computer Aided Chemical 617 

EngineeringVolume 33, 2014, Pages 1849-1854. https://doi.org/10.1016/B978-0-444-63455-9.50143-618 

4. 619 

[40] W. Ejaz, A. Anpalagan, Internet of Things enabled electric vehicles in smart cities, Internet of 620 

things for smart cities, 2019. https://doi.org/10.1007/978-3-319-95037-2_4 621 

[41] B. Hu, Y. Feng, J. Sun, Y. Gao, J. Tan, Driving preference analysis and electricity pricing 622 

strategy comparison for electric vehicles in smart city, Information Sciences, 2019. 623 

https://doi.org/10.1016/j.ins.2019.07.039. 624 

[42] X. Xu, D. Niu, Y. Li, L. Sun,  Optimal Pricing Strategy of Electric Vehicle Charging Station for 625 

Promoting Green Behavior Based on Time and Space Dimensions, Journal of Advanced 626 

Transportation, 2020. https://doi.org/10.1155/2020/8890233. 627 

[43] F. Pinna, F. Masala, C. Garau, Urban policies and mobility trends in Italian smart cities, 628 

Sustainability, 2017. https://doi.org/10.3390/su9040494. 629 

[44] Y. Bai, New ecological redline policy (ERP) to secure ecosystem services in China, Land use 630 

policy, 2016. https://doi.org/10.1016/j.landusepol.2015.09.002. 631 

[45] M. Ballesteros, M. Jose, L. Mora-López, P. Lloret-Gallego, A. Sumper,  Sidrach-de-Cardona, M., 632 

2018. Measuring Urban Energy Sustainability and its Application to Two Spanish Cities: Malaga and 633 

Barcelona.  Sustainable Cities and Society. 45. 335-347. https://doi.org/10.1016/j.scs.2018.10.044. 634 

[46] A.Visvizi, M. D. Lytras, E. Damiani, H. Mathkour, Policy making for smart cities: innovation 635 

and social inclusive economic growth for sustainability. Journal of Science and Technology Policy 636 

Management. 9.2, (2018)126-133. https://doi.org/10.1108/JSTPM-07-2018-079. 637 



26 
 

[47] A. Razmjoo, A. Sumper, A. Davarpanah, Development of sustainable energy indexes by the 638 

utilization of new indicators: A comparative study. energy report. 5. (2019) 375-383. 639 

https://doi.org/10.1016/j.egyr.2019.03.006. 640 

[48] M. Angelidou, Smart cities politicies: A spatial approach, Cities 41. S3–S11. 641 

[49] H. Haarstad, Are smart city projects catalyzing urban enerhgy sustainability?.  Energy policy.  642 

(2019) 918-925. https://doi.org/10.1016/j.enpol.2019.03.001. 643 

[50] R. Fernandes Malaquias, F, F, de Oliveira Malaquias, Y. Hwang, The role of information and 644 

communication technology for development in Brazil. Information Technology for Development. 645 

23:1, 179-193, DOI: 10.1080/02681102.2016.1233854. 646 

[51]. Monfaredzadeh, T., 2015. Investigating social factors of sustainability in a smart city, 647 

international conference on sutainable design, enginnering and construction. procedia engineering. 648 

118 (2017) 1112-1118. https://doi.org/10.1016/j.proeng.2015.08.452 649 

[52] Z. Tomor, A. Meijer, A. Michels, S. Geertman, Smart Governance For Sustainable Cities: 650 

Findings from a Systematic Literature Review. Journal of Urban Technology. 26:4 (2019), 3-27, DOI: 651 

10.1080/10630732.2019.1651178. 652 

[53] J. Laufs, Security and the smart city: A systematic review, Sustainable Cities and Society, 2020, 653 

https://doi.org/10.1016/j.scs.2020.102023. 654 

[54] R. Aijaz, Challenge of making smart cities in India. IFRI Center of Asian Studies. 2016. 655 

https://doi.org/10.1007/s10796-018-9873-4. 656 

[55] D. Belanche-Gracia, L. V. Casalo-Arino, A. Pérez-Rueda, Determinants of multi-service 657 

smartcard success for smart cities development: A study based on citizens’ privacy and security 658 

perceptions. Government Information Quarterly. 2015. https://doi.org/10.1016/j.giq.2014.12.004. 659 

[56] N. P. Rana, S. Luthra, S. Kumar Mangla, R. Islam,  S. Roderick, Y. K. Dwivedi, Barriers to the 660 

Development of Smart Cities in Indian Context. Information Systems Frontiers (2018). 661 

https://doi.org/10.1007/s10796-018-9873-4. 662 

[57] F. Mosannenzadeh, Smart Energy City Development in Europe: Towards Successful 663 

Implementation (Ph.D. Dissertation). University of Trento, Trento, Italy. 2016. 664 

[58] A. S. Elmaghraby, M. M. Losavio, Cyber security challenges in smart cities: Safety, security and 665 

privacy. Journal of Advanced Research. 2014.  https://doi.org/10.1016/j.jare.2014.02.006. 666 

[59] N. Komninos, M. Pallot, H. Schaffers, Specialissue onsmart cities and the future internet in 667 

Europe. Journal of the Knowledge Economy. 2013. https://doi.org/10.1007/s13132-012-0083-x. 668 

[60] N. Kogan, K. J. Lee, Exploratory research on success factors and challenges of smart city 669 

projects. MSc Thesis, Kyung Hee University, Seoul, South Korea. 2014. 670 

https://doi.org/10.14329/apjis.2014.242.141. 671 

[61] D. Schuurman, B. Baccarne, L. De Marez, P. Mechant, Smart ideas for smart cities: Investigating 672 

crowdsourcing for generating and selecting ideas for ICT innovation in a city context. Journal of 673 



27 
 

Theoretical and Applied Electronic Commerce Research. 2012. https://doi.org/10.4067/S0718-674 

18762012000300006. 675 

[62] E. L. Glaeser, M. Resseger, K. Tobio, Inequality in cities. Journal of Regional Science, 2009. 676 

https://doi.org/10.1111/j.1467-9787.2009.00627.x. 677 

[63]. Monzon, A, Smart cities concept and challenges: Bases for the assessment of smart city projects. 678 

International conference on smart cities and green ICTsystems, 2015. 679 

[64] A. Gluhak, Seven challenges for scaling IoT enabled smart cities. IoT UK, smart-cities.2017. 680 

[65] P. Neirotti, A. De Marco, A.C. Cagliano, G. Mangano, F. Scorrano, Currenttrendsin Smart City 681 

initiatives:Somesty lised facts. Cities, 2014. https://doi.org/10.1016/j.cities.2013.12.010. 682 

[66] A. Yoon, How smart cities enable urban sustainability. Sustainability .2015. 683 

[67] Chourabi, Understanding smart cities: An integrative framework. 45th Hawaii international 684 

conference on system science, 2012. DOI: 10.1109/HICSS.2012.615. 685 

[68] R. Ferrara, The smart city and the green economy in Europe: A critical approach. Energies, 2015. 686 

https://doi.org/10.3390/en8064724. 687 

[69] V. Scuotto, A. Ferraris, S. Bresciani, Internet of things: Applications and challenges in smart 688 

cities: A case study of IBM smart city projects. Business Process Management Journal, 2016. 689 

https://doi.org/10.1108/BPMJ-05-2015-0074. 690 

[70]. Balta-Ozkan, N., Davidson, R., Bicket, M., & Whitmarsh, L, Social barriers to the adoption of 691 

smart homes. Energy Policy, 2013. https://doi.org/10.1016/j.enpol.2013.08.043. 692 

[71] Elmaghraby and Losavio (2014) 693 

[72] J. Lee, H. Lee, Developing and validating a citizen-centric typology for smart city services. 694 

Government Information Quarterly, 2014. https://doi.org/10.1016/j.giq.2014.01.010. 695 

[73] E. M. Tachizawa, M. J. Alvarez-Gil, M. J. Montes-Sancho, How Bsmart cities^ will change 696 

supply chain management. Supply Chain Management: An International Journal 2015. 697 

https://doi.org/10.1108/SCM-03-2014-0108. 698 

[74] A. Elmangoush, H. Coskun, S. Wahle, T. Magedanz, Design aspects for a reference M2M 699 

communication platform for smart cities. 9th international conference on innovations in information 700 

technology, 2013. DOI: 10.1109/Innovations.2013.6544419. 701 

[75] S. B. Letaifa, How to strategize smart cities: Revealing the SMART model. Journal of Business 702 

Research, 2015. https://doi.org/10.1016/j.jbusres.2015.01.024. 703 

[76] J. F. Koppenjan, B. Enserink,  Public–private partnerships in urban infrastructures: Reconciling 704 

private sector participation and sustainability. Public Administration Review, 2009. 705 

https://doi.org/10.1111/j.1540-6210.2008.01974.x. 706 

[77] M. Naphade, G. Banavar, C. Harrison, J. Paraszczak, R. Morris, Smarter cities and their 707 

innovation challenges. Computer, 2011. DOI: 10.1109/MC.2011.187. 708 



28 
 

[78] P. Ballon, J. Glidden, P. Kranas, A. Menychtas, S. Ruston, S. Van Der Graaf, Is there a need for 709 

a cloud platform for European smart cities? In eChallenges e-2011 Conference Proceedings on IIMC 710 

International Information Management Corporation, 1–7. 711 

[79] T. Nam, T. A. Pardo, Conceptualizing Smart City with Dimensions of Technology, People, and 712 

Institutions. Proceedings of the 12th Annual International Digital Government Research Conference: 713 

Digital Government Innovation in Challenging Times June (2011) 282–291. 714 

https://doi.org/10.1145/2037556.2037602.  715 

[80]. Aldosary, A., Rawa, M., Ali, Z.M. et al. Energy management strategy based on short-term 716 

resource scheduling of a renewable energy-based microgrid in the presence of electric vehicles using 717 

θ-modified krill herd algorithm. Neural Comput & Applic (2021). https://doi.org/10.1007/s00521-718 

021-05768-3. 719 

[81] W. Strielkowski, T. Veinbender, Economic efficiency and energy security of smart cities 720 

Economic Research …, 2020 - Taylor & Francis. https://doi.org/10.1080/1331677X.2020.1734854.  721 

[82] EU Smart Cities Marketplace. Between Brno and Online: A Summary of Our General Assembly, 722 

Marketplace Editorial. 23 September 2020. Available online: https://eu-smartcities.eu/news/between-723 

brno-and-online-summary-our-general-assembly-23-sept-2020 (accessed on 7 January 2021). 724 

[83] European Commission (EC). Analyzing the Potential for Wide Scale Roll Out of Integrated 725 

SMART Cities and Communities Solutions; European Commission: Brussels, Belgium, 2016 726 

Available 727 

online: https://ec.europa.eu/energy/sites/ener/files/documents/d2_final_report_v3.0_no_annex_iv.pdf 728 

(accessed on 11 February 2019). 729 

[84] Urban Themes – UN-Habitat, https://unhabitat.org/urbanthemes 730 

[85] Churin Kim and Kyung-ah Kim, The Institutional Change from E-Government toward Smarter 731 

City; Comparative Analysis between Royal Borough of Greenwich, UK, and Seongdong-gu, South 732 

Korea, J. Open Innov. Technol. Mark. Complex. 2021, 7(1), 733 

42; https://doi.org/10.3390/joitmc7010042. 734 

[86] Evaluation of city's" smartness": characteristics, available solutions, governance approaches and 735 

citizens' needs, E Karagia - 2017 - repository.ihu.edu.gr. 736 

[87] S. gohari, The Governance Approach of Smart City Initiatives. Evidence from Trondheim, 737 

Bergen, and Bodø , Infrastructures 2020, 5(4), 31; https://doi.org/10.3390/infrastructures5040031. 738 

[88] M. P. Rodríguez Bolívar, Smart cities, Big cities, complex govermance, Transforming City 739 

Governments for Successful Smart Cities, https://doi.org/10.1007/978-3-319-03167-5_1. 740 

[89] P. Srivastava, A. Mostavafi, Challenges and Opportunities of Crowdsourcing and Participatory 741 

Planning in Developing Infrastructure Systems of Smart Cities, Infrastructures 2018, 3(4), 742 

51; https://doi.org/10.3390/infrastructures3040051settings 743 



29 
 

[90] A. Meijer, Manuel Pedro Rodríguez Bolívar, Governing the smart city: a review of the literature 744 

on smart urban governance. International Review of Administrative Sciences 2019. 745 

https://doi.org/10.1177/0020852314564308 746 

[91] J. Pierre,The politics of urban governance, 2011.  747 

[92] T. Atasoy, H. Erdener Akınç, O. Erçin, An analysis on smart grid applications and grid 748 

integration of renewable energy systems in smart cities, IEEE, 2015. 749 

DOI: 10.1109/ICRERA.2015.7418473. 750 

[93] X. Liu, E. Lindquist,  Understanding Local Policymaking: Policy Elites' Perceptions of Local 751 

Agenda Setting and Alternative Policy Selection, Policy Studies Journal, 2010 - Wiley Online 752 

Library, https://doi.org/10.1111/j.1541-0072.2009.00345.x 753 

[94] M. T. García-Álvarez, B. Moreno, I. Soares, Analyzing the sustainable energy development in 754 

the EU-15 by an aggregated synthetic index. Ecological Indicators. 60 (2016) 996-1007. 755 

https://doi.org/10.1016/j.ecolind.2015.07.006. 756 

[95] S. Adel, M. M. Losavio, Cyber security challenges in Smart Cities: Safety, security and privacy, 757 

Journal of Advanced Research, 2014. https://doi.org/10.1016/j.jare.2014.02.006. 758 

[96] A. Degbelo, C. Granell, S. Trilles, D. Bhattacharya, S. Casteleyn, Ch. Kray, Opening up Smart 759 

Cities: Citizen-Centric Challenges and Opportunities from GIScience. ISPRS Int. J. Geo-Inf. 5(2) 760 

(2016), 16; https://doi.org/10.3390/ijgi5020016. 761 

[97]. T. Nam, T. A. Pardo, Smart city as urban innovation: focusing on management, policy, and 762 

context.  A paper presented at ICEGOV2011, September 26–28, 2011, Tallinn, Estonia. Accessed on 763 

22 Feb 2012. http://dl.acm.org/citation.cfm?id=2072100. 764 

 765 


