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Abstract 
 

The given paper is dedicated to the determination of the most promising innovation solutions to encourage a rapid conversion of the ur-

ban areas into the advanced Smart Cities. The main purpose of this research is to put everyone in the picture about the nature of the 

Smart City concept and to analyse the state of implementing the idea of Smart Cities in the European countries in order to define the 

most widely used smart solutions on this area. It is proved that Smart Cities are based on the competitiveness of cities and regions, social 

capital, governance and new public management, including the use of advanced technologies among these core elements. The research 

has been developed through a critical review of literature related to Smart City development all over the world. It is also revealed that 

Smart Cities exist on the close intersection of digital technology, disruptive innovation and urban environments. Consequently, a city can 

be defined as a “smart” one, when investments in human and social capital, infrastructure projects and disruptive technologies fuel sus-

tainable economic growth and a high quality of life, with an effective management of the available natural resources, through participa-

tory governance. 
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1. Introduction 

Urbanization is a global phenomenon that has totally changed and 

continues to alter not only landscapes and local environments, but 

also the ways in which human societies function and develop on 

the global stage. The positive relationship between urbanization 

and development was recognized by the world’s governments only 

few years ago, when the “2030 Agenda for Sustainable Develop-

ment” [1] was adopted at a special United Nations summit in New 

York. This document sets the 17 Sustainable Development Goals 

covering the main dimensions of social sphere sustainability, eco-

nomics and environment.  

Thus, in addition to other important goals, the world has received 

its first urban sustainable development goal: “to make cities and 

human settlements inclusive, safe, resilient and sustainable” [1]. 

Actually, this is an excellent confirmation of the fact that a good 

urban management is expected to play an important role in over-

coming poverty and climate change mitigation in the world we 

live in. 

According to the last official data provided by the United Nations 

Department of Economic and Social Affairs, “55 % of the world’s 

population lives today in urban areas” [2] and “by 2050, two out 

of every three people are likely to be living in cities” [3]. In the 

given context it should be emphasized that throughout human 

history, cities have been the main centers of learning, culture, 

trade and innovation. Right now, cities are considered to be the 

places where new and valuable ideas crystallize, various innova-

tions happen and creative solutions to different problems appear. 

However, in many cities, “unplanned or inadequately managed 

urban expansion has led to urban sprawl, pollution, environmental 

degradation, and, in some cases, heightened exposure to the risk of 

natural hazards” [4].  

It is evident that the current state requires cities, local authorities 

and communities to find the better ways to meet the challenges of 

today and tomorrow. Consequently, further urban expansion eve-

rywhere should be accompanied by the rapid Smart Cities’ devel-

opment.  

2. The smart way to develop Smart Cities 

Cities from all over the globe, including small, regional communi-

ties and the existing global mega hubs, are currently working on 

the various smart city initiatives and strategies, in order to make 

their urban space more attractive to citizens and businesses invest-

ing in sustainable growth and development.  

However, there are some serious obstacles to further implementa-

tion of these actions and transferring solutions and experience 

from one area to another is considered to be rather difficult.  

Starting from ancient times, each city on our planet is really 

unique with its own character, grand history and traditions, cultur-

al space and demographics. All these characteristics are expected 

to impact the way how smart and innovation solutions may 

emerge. Nevertheless, there are many substantial similarities be-

tween the cities, which seem to be worth investigating how best 

practices for financing, implementation and management can be 

shared and how the experience gained from earlier projects can be 

re-used again. 

http://creativecommons.org/licenses/by/3.0/
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2.1. Understanding the essence of the term “Smart City” 

The term “Smart City” originated during the crash of 2008, when 

the whole world was facing one of the worst economic downturn 

since the Great Depression. It was exactly at that time when 

“IBM”, as a leading global information technology company, 

began to work on the “Smart City concept” in the framework of its 

“Smarter Planet Initiative”. That was an absolutely new planet 

vision, based on three I’s: instrumentation, interconnectedness and 

intelligence. “It showed a way for industries, infrastructures, pro-

cesses, cities and entire societies to be more productive, efficient 

and responsive – particularly as many economies around the world 

were slowing and governments were looking for ways to rebuild 

their infrastructure” [5]. Therefore, by the beginning of 2009, the 

given concept has captivated the imagination of the various audi-

ences around the world. Since that period of time, smart city strat-

egies have been successfully implemented in different countries.  

Nowadays there is no clear understanding of the essence of the 

Smart City (Table 1). 
 

Table 1: Basic approaches to the definition of “Smart City” [developed by 
authors on the basis of the sources: 6; 7; 8; 9; 10; 11] 

Basic 

approaches 
Definitions Source 

General 
definitions 

There is no absolute definition of a smart 
city, no end point, but rather a process, 

or series of steps, by which cities be-

come more “liveable” and resilient and, 
hence, are able to respond quicker to 

new challenges. Thus, a Smart City 

should enable every citizen to engage 
with all the services on offer, public as 

well as private, in a way best suited to 

his or her hands. It brings together hard 
infrastructure, social capital including 

local skills and community institutions, 

and (digital) technologies to fuel sus-
tainable economic development and 

provide an attractive environment for all.     

The Department for 
Business, Innova-

tion and Skills [6] 

Smart city is a term denoting the effec-

tive integration of physical, digital and 
human systems in the built environment 

to deliver a sustainable, prosperous and 

inclusive future for its citizens. 

British Standard 

Institution [7] 

Data- and 

technology-

driven 
definitions 

A smarter city is one that uses technolo-

gy to transform its core systems and 

optimize the return from largely finite 
resources. By using resources in a 

smarter way, it will also boost innova-

tion, a key factor underpinning competi-
tiveness and economic growth.    

IBM Institute for 

Business Value [8] 

A Smart City uses digital technology to 

connect, protect and enhance the lives of 
citizens. Internet of Things sensors, 

video cameras, social media, and other 

inputs act as a nervous system, providing 
the city operator and citizens with con-

stant feedback so they can make in-

formed decisions.   

Cisco Systems Inc. 

[9] 

Citizen-
focused 

definitions 

It is a place where citizens have all the 
information they need to make informed 

choices about their lifestyle, work and 

travel options.   

Polis – European 
Cities and Regions 

networking for 

innovative 
transport solutions 

[10] 

A smart sustainable city is an innovative 
city that uses information and communi-

cation technologies (ICTs) and other 

means to improve quality of life, effi-
ciency of urban operation and services 

and competitiveness, while ensuring that 

it meets the need of present and future 
generations with respect to economic, 

social and environmental aspects.      

International Tele-
communication 

Union [11] 

 

 

As can be seen from the Table 1, most of the above-mentioned 

definitions emphasize the function of the Smart City as a tool for 

connecting the various issues of a certain city. In addition, pooling 

of human and social capital with the available natural and eco-

nomic resources determines the bases that a Smart City must inte-

grate to generate more sustainable economic development and a 

better quality of life.  

According to Vassallo J. [12], the following key areas should be 

identified in the development of any Smart City: the need for 

leadership and organizational change; the availability of a city 

plan; the existence of a robust legal framework; the presence of a 

technological model; the need for business models that ensure the 

effectiveness of the measures adopted. 

Therefore, Smart Cities should not be seen as projects for the far 

future period. They are currently related to the wide range of pub-

lic and private stakeholders, which actively use the most advanced 

technologies. In this context, it is about various “fixed and mobile 

high-speed broad-band connectivity networks, data collection 

through an extensive network of smart sensors, data analysis soft-

ware, mobile applications, social media and web-portals” [13] and 

other equally important tools.  

2.2. The Smart City concept in the XXI century 

The Smart City concept is based on the viewpoint that technology 

is the main factor for the existing urban areas to follow the pace of 

transformation of society, as well as to meet the growing expecta-

tions and needs of the population. Moreover, this relatively new 

concept has proven to be essential in the process of making urban 

areas more efficient and sustainable.  

In order to be considered smart, a city should cover significant 

aspects related to improved governance, urban planning, and in-

frastructure, as well as how this is reflected in human capital ac-

cumulation. Only in that case when these conceptual elements are 

taken together, the existing urban areas become effectively smart 

and capable for ensuring sustainable and integrated development. 

During this study, it was revealed that the concept of smart city 

combines several core ideas of further urban development in a 

rapidly changing world.  

The global Smart City market is enormous, and most cities around 

the world now implement Smart City initiatives and projects. “Ac-

cording to the criteria from the European Parliament’s in-house 

think tank, almost all cities in Nordic countries of the EU are con-

sidered to be smart cities. Most cities with population over 

100 000 people in Italy, Austria and the Netherlands are smart 

cities, as well as half of British, Spanish and French cities. In 

comparison, Germany and Poland are behind, while the eastern 

EU member states have the lowest number of smart cities” [14].   

Following the scientific position of Sikora-Fernandez D. and Sta-

wasz D. [15], “the European approach to smart cities development 

is based on actions aimed at reducing carbon dioxide emissions, as 

well as effective use of energy in all areas while improving the 

quality of its inhabitants’ lives”. Some national governments in 

Asia allocated part of their budgets for smart city projects to in-

crease the global competitiveness of the cities. Thus, for example, 

“China has set aside $16 bn to develop 193 localities and econom-

ic development zones, while India pledged to invest $15bn for its 

100 smart cities ambition by 2022, and Singapore’s latest five-

year plan includes more than $13 bn investment in technology 

solutions for its “smart nation” objective” [16].  

Despite this, there is no “one size fits all” model for smart cities 

that can be replicated everywhere. That is why there is a critical 

need for defining the main pillars of a Smart City development. 

2.3. The main pillars of a Smart City development 

The Smart City is considered to be an umbrella concept, which 

requires a combination of smart efforts not only to improve the 

quality of life for the residents, but also to promote sustainable 

economic growth (Fig. 1).  
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Fig. 1. The main pillars of a Smart City [developed by authors on the basis 

of the sources: 15; 17; 18; 19] 

Fig. 1 illustrates a clear and a systematic overview of the main 

pillars of a Smart City, the essence of which we propose to con-

sider below. One of the most popular and highest priorities of 

Smart City pillars is the smart economy. It can be described as an 

economy in which all efforts are focused on the stimulation of 

innovation [17].  

Another pillar is the smart mobility, which finds its manifestation 

in the use of information and communication technologies, neces-

sary to support the efficient operation of the existing transport and 

logistical systems in order to make mobility as smart as possible. 

Obviously, all levels of transport network should be coordinated 

and integrated to create a “unified virtual transport platform, 

which would include cars, trains, airplanes and even bicycles and 

pedestrians as well” [18]. As Boelens L., Lauwers D., Witlox F. 

[19] emphasize, adopting smart mobility would facilitate clean 

transport, avoiding traffic problems, providing better parking op-

portunities and so on.   

The next pillar worth enough to be mentioned is related to smart 

people. This means that any Smart City is a city, which has a di-

rect relationship with valuable social and human capital. Conse-

quently, all changes in the city environment should be initiated by 

its citizens only. As a result, “citizens should be able to acquire e-

skills, working in ICT-enabled jobs, having access to education 

and training, human resources and capacity management” [19], 

within an inclusive society that fosters innovation, entrepreneur-

ship and the efficient use of the natural resources. 

Smart environment is another pillar we need to consider during the 

study. In this regard, authors, such as Sikora-Fernandez D. and 

Stawasz D [15], focus our attention on the fact that any smart city 

is interested in optimization of the energy consumption by using 

renewable energy sources. Therefore, the city bases its own man-

agement policies on the principles of sustainable development. 

The next pillar is nothing like smart living, which is the opportuni-

ty to use smart technologies to make lifestyles of the citizens more 

comfortable. In addition, with open data and opportunities con-

cerning big data, some “citizens may develop their own ideas of 

how to make life easier, which result in crowd sourcing of smart 

applications all over city life” [18]. 

The last, but no less important pillar is smart governance, which 

requires careful political and sensitive government that would be 

able to work on the following levels: within the city for its inhab-

itants, coordinate and govern upward in balance with the central 

government and keep bridges open with local governments of 

other urban areas within the region or a country [15; 18]. 

On the basis of the above considerations, it’s reasonable to assume 

that a city is smart when investments in human and social capital, 

traditional transport system and modern digital infrastructure 

stimulate the rapid economic growth and a high quality of life, 

with a thoughtful management of natural resources through partic-

ipatory governance.   

3. Continuous innovation is in the core of the 

Smart City development idea 

Creating successful Smart City initiatives requires collaboration 

between individuals involved, local city governments and a fast-

growing range of private commercial organizations. Most gov-

ernments are unable to fund these initiatives from taxpayer’s in-

come only. This circumstance compels them to seek profitable 

partnerships and alliances with various commercial structures.  

This is the place where problems start to appear. In the present-

day context, the leading commercial entities are interested in part-

nering with city governments for several reasons. They want to 

test their innovations and to get an access useful development data 

and other favorable conditions for building their own businesses. 

As practice shows, commercial structures do not have the same 

agendas as the cities, themselves, so the expected partnership out-

comes may not be precisely what the local city government is 

interested in.  

Various rankings describing a wide range of Smart City character-

istics can become helpful tools to determine the specific assets of 

a certain city in a benchmarking process. One of the most authori-

tative rankings was published by Stockholm-based smart parking 

service “Easypark” in 2017. The company managed to create the 

index by studying over 500 cities from the developed and the de-

veloping economies. Several groups of factors, related to smart 

city technology, were measured and graded on a 1-to-10 scale. 

According to this index, the top smart city was Copenhagen, while 

the other top five also included Singapore, Stockholm, Zurich and 

Boston (Fig. 2).  
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Fig. 2. Top-5 of Smart Cities, 2017 [completed by authors on the basis of 

the source: 20] 

In the authors’ opinion, such a ranking can be considered as a tool 

for city government representatives, heads of the leading infor-

mation technology companies and other interested groups that 

want to improve the quality of life of the city’s inhabitants. More-

over, studying the most advanced cities in each category of factors 

provides a source of inspiration to reveal the best practices for 

more innovation solutions and sustainability. 

Through this research we have come to certain conclusions.  
Nowadays many smart city initiatives exist, and this momentum 

found its expression in the following emerging trends. The first 

one is related to the fact that the leading cities have laid a solid 

foundation for the progressive development of innovation and 

technology. The main task now is to integrate the formed innova-

tion culture with the day-to-day operations of the existing urban 

space. The second emerging trend points to the emergence of so-

called “City platforms”. It is about the fact cities are actively im-

plementing the strategies to deployment of 5G and other technolo-

gies. The third trend is the one that is related to a holistic vision of 

the city challenges.  

In general, the process of transforming of the existing urban area 

into a Smart City is rather complex and multidimensional in na-

ture. Indeed, such a transformation affects many aspects of city 

operations, including the above-mentioned pillars of a Smart City. 

Two main conditions can be identified in such a process. First of 
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all, this transformation can take place in one or more sectors of the 

existing urban area only. Secondly, it is that how much technology 

and smart applications are incorporated. So a transformation is the 

change that embeds technology in the city life (Table 2).  
 

Table 2: Fundamental changes in the process of Smart City transformation 
[developed by authors] 

Types of 

change 
Main issues 

Short-term 

period 

Medium-term 

period 

Long-term 

period 

Technological 
changes 

Emerging 

technologies 

Open data 

apps to 

improve 
the urban 

experience 

Multimodal 

sensor sys-

tem. 
Location 

aware apps 

and services 

Urban “In-

ternet of 

Things” 
platforms. 

Cloud based 

ontology. 

Industrial 
changes 

Networks of 
technology 

developers,  

providers 
and appliers 

Sensors 
into utili-

ties and 

energy 
networks 

Partnerships 
between 

large compa-

nies and the 
leading cities 

Large-scale 
applications 

mix 

Social chang-

es 

Values, 

preferences, 

needs of the 

end-users 

Experi-

mental 

facilities 

 

Multiple city 

pilots 

Large-scale 

demand for 

city infra-

structure  

As can be seen from the Table 2, all the above-mentioned changes 

can take place over three different periods of time. Short-term 

period changes are always well controlled and require quick ac-

tions. On the contrary, medium-term period changes are usually 

defined in those stages, where the previous actions “contribute to 

and / or result in other longer term actions” [18]. And, finally, 

long-term period changes in the process of Smart City transfor-

mation can be defined as those changes, which require not only 

careful planning, but also the efficient management and control.      

4. Conclusions  

The findings of the research revealed that Smart City is an innova-

tive city that uses Information and Communication Technologies 

and other means to improve quality of life of its citizens, as well 

as to increase the efficiency of urban operation and services, while 

ensuring that it meets the needs of present and future generations.  

Today many cities all over the world are finding their way to be-

come smart cities, because these highly advanced urban areas are 

able: to optimize the allocation of the available resources and en-

sure the reduction of  the unnecessary spending; to provide better 

customer service to users; to improve the established image of 

public agencies thereby raising the level of satisfaction of the 

city’s inhabitants; to achieve the greater involvement of citizens in 

the administration processes through the use of various innovation 

solutions that help monitor and evaluate public services by in-

forming and interacting with the local government in order to 

address concrete problems and challenges in society. 

The most promising smart city innovation initiatives connect local 

governments, business structures and citizens with each other and 

improve services and information. These efforts perfectly demon-

strate the aspiration of smart cities and public-private partnerships 

to improve the quality of life for all society members. The most 

important sectors of the urban life such as health and public ser-

vices, education, trade and business processes can be easily trans-

formed into really smart sectors through the comprehensive sup-

port of the e-services. 
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