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Abstract

Comparatively new in the field of urban development, the concept of “Smart city” is considered to be a crucial
tool to overcome urban challenges faced by the citizens in XXI century. The article discusses the basics of the
concept, analyzing its key dimensions. An overview of digital market in Ukraine and its positions in the world
rankings are provided along with the evolution of e-governance in Ukraine, as one of the components in “Smart
city” concept.

We have outlined the most interesting smart solutions presented in Ukrainian cities and built a comparative
table for those among 4 cities. Based on the analysis conducted we have created a list of challenges faced by
Ukraine on its way to “smartization”.
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Introduction

Cities have always been crossroads of culture, and today urban areas are the driving forces of development and
globalization [1]. During the last years of the twentieth century two important interrelated processes have
greatly intensified, namely, urbanization and active development of information and communication
technologies (ICTs). According to the United Nations Population Fund, 2008 was the year when more than 50%
of the population (3.3 million) were living in urban areas. It is expected that by 2050 this figure will increase to
70% [2].

Cities grow and, as a result, most resources are consumed today in cities. This emphasizes economic, social and
environmental importance of the last. Around 75% of world energy reserves are consumed in cities and around
80% of greenhouse gas emissions are produced by cities [3].

People move to cities looking for new opportunities, hoping to get a better job, more profound education and
as a result to improve their standards of living. But along with opportunities, urbanization brings a number of
challenges (congestion, increasing demand for scarce resources, pollution, etc.). This raises a crucial question of
whether it is possible to make cities more sustainable and what are the tools. “Smart city” concept holds an
enormous promise here.

Related work

The concept is being studied and developed by academics, civil servants and private sector representatives,
which makes it truly unique, allows to consider it comprehensively and to study all the aspects from different
points of view. The first academic work on the topic of "Smart cities" was published in 1992 [4]. While the label
"Smart city" itself got its popularity starting from 2005, thanks to a number of technology companies like Cisco
[5], Microsoft [6], IBM [7], Siemens [8]. The term was applied to complex information systems integrated into
the urban infrastructure (transport, water supply, security, etc.).
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In 2010 IBM launched the Smart Cities Challenge programme [9], deploying top IBM experts to 100 cities
around the globe to help them to address their most critical challenges. During the 18th annual session of the
United Nations Commission on Science and Technology for Development (CSTD), Smart Cities and
Infrastructure, was selected as one of the priority themes for the 2015-16 period [10]. The topic was actively
studied and developed by many prominent academics Cohen B. [11], Giffinger R.[12], Lombardi P.[13],
Schaffers H.[14], Murray A., Minevich M. and Abdoullaev A. [15] and others. Many renown organizations have
contributed to the topic, for example, The United Nations Educational, Scientific and Cultural Organization
(UNESCO) [16], The European Innovation Partnership on Smart Cities and Communities (EIP) [17]; European
Parliament [18]; National Intelligence Council [19]; World Bank [20]; Intentional Communication Union (ICU)
[21], etc.

Objective and method

The objective of this article is to give an overview of “Smart city” concept and to reveal the evolution of smart
solutions applied in Ukraine, particularly in the area of governance. We have started with a short review of the
“Smart city” concept components, discussed digital market in Ukraine and finally outlined the latest trends in e-
government process along with the key challenges presented in Ukraine.

We have used a method of theoretical, logical and systemic analysis of literature (scientific papers, policy
documents, media channels and statistical sources) to study various views on “Smart city” concept and outline
recent trends in Ukraine. Also methods of comparative analysis (to compare various ICTs indexes for selected
countries) along with descriptive and structural analysis were applied in the article.

“Smart city” concept

There are many sources that aim to describe the concept, but till now there is no standardized, commonly
accepted set of terminologies that would help to work with a “Smart city” concept. So first we have to deal
with numerous different definitions, indicators and indices [21].

Academics use many terms that connect ICTs with different economic, political and social changes. Among the
most widespread are “Digital city”, “Smart city”, “Intelligent city”, “Creative city”, “Sustainable city” etc.
According to Pardo and Nam “Smart city concept” can be reviewed within 3 dimensions: Technology, Human
and Institutional dimensions [22]:

Firstly, technology dimension. It focuses on mobile and smart technologies, physical infrastructure and digital
networks. The dimension presupposes commercial application of smart products and solutions. For example,
smart houses that are filled with sensors, mobile terminals, smart grids etc. The target is to build a high-tech
intensive city that successfully connects and maintains the links between people, information and city
elements. Corresponding concepts: digital city, information city, ubiquitous city.

Secondly, human dimension. Concepts where this component dominates assume that creativity and creative
class [23] are key elements for the urban development. Since all the innovative/smart solutions are generated
by the creative class, the main target for cities is to attract and “grow” this creative class as well as exploit
human potential to the fullest. Corresponding concepts: creative city, knowledge city, learning city.

Thirdly, institutional dimension. Under it we understand smart governance and policy to build a smart
community where each actor (government, business, citizens) understands the potential of ICTs and is willing
to use them to make the environment around a better place for living and developing. Basically institutional
preparations and smart governance are crucial to building a smart community. The concept assumes that the
interests of peripheral and less developed districts also should be taken into account, with inclusion and
equality being the important ingredients. The city strives to improve the quality and efficiency of city services,
promoting transparency and accountability [24]. Corresponding concepts: smart community, sustainable city,
good governance.

The International Telecommunication Union (ITU) has analyzed approximately 116 definitions of smart cities in
2014. They were obtained from a variety of sources including: academical/research communities, government
initiatives, international organizations, corporate/company profiles etc. And in result has identified 8 categories
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that are believed to be crucial for smart sustainable city: (1) quality of life and lifestyle, (2) infrastructure and
services, (3) ICT, communications, intelligence and information, (4) people, citizen and society, (5) environment
and sustainability, (6) governance, management and administration, (7) economy and Finance, and (8) mobility.
Among these six key factors for further analysis were chosen:

= smart living,

= smart people,

= smart environment and sustainability,

= smart governance,

= smart mobility and smart economy [21].

Based on the performed analysis ITU suggested the following definition for a smart sustainable city: "A smart
sustainable city is an innovative city that uses ICTs and other means to improve quality of life, efficiency of
urban operation and services, and competitiveness, while ensuring that it meets the needs of present and
future generations with respect to economic, social and environmental aspects" [21].

We support the necessity and importance of including “sustainability” component into the concept of “Smart
city”, since it shifts the main accent from ICTs, showing that technology is just a tool, while the final goal itself is
sustainability.

Digitalization of Ukraine

Nowadays “Smart city” concept gains a huge popularity in Ukraine. This happens due to the number of reasons:
urgent need in positive changes on the local levels, intensification of decentralization processes and profound
amount of specialists coming to power, people that are willing to promote positive changes on the local levels.
Unfortunately, right now the concept does not have the required support at the national level. Its elements are
developed and implemented by individual cities and results spread rather slowly and in the limited areas.
Obviously, a comprehensive “Smart city” concept cannot be implemented in a “non-digital” country. So right
now, at best, we can consider only establishment and development of individual “smart clusters” [25]. We
think it is important to give a brief overview of the ICTs sector of Ukraine, since ICTs is one of the key
components to promote “Smart cities” concept.

Major Ukrainian cities (Kharkiv, Kyiv etc.) have around 4,000 IT companies operating in offshore development
centers. They involve around 100,000 programmers, managers and consultants in total. Around 30,000
students graduate every year from the country’s 20 education institutions specializing in IT. Moreover, a
significant number of Ukrainian specialists possess international education or job experience abroad [26].

According to ITU, there are 144 mobile-cellular telephone subscriptions per 100 inhabitants in Ukraine and the
number keeps growing. But only 43.40% of individuals are using Internet [27]. Comparing to the European
countries, Ukraine has a small Internet market, which, however, under certain favorable conditions may offer
great opportunities for growth (see Fig.1). But this also means that many people in Ukraine do not have
regular access to Internet. Most of them are residents of small villages and thus lack both technical equipment
and needed skills.
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Fig. 1. Availability of ICTs across a number of European countries (2014)
Source: [27]

ITU annually (starting from 2009) publishes reports that feature key ICT data and benchmarking tools to
measure the information society, including the ICT Development Index (IDI). The latest report compares the
progress within 167 economies worldwide [27]. IDl includes 3 sub-indexes:

First, ICT access (weightin index - 40%)
= Fixed-telephone subscriptions per 100 inhabitants;
= Mobile-cellular telephone subscriptions per 100 inhabitants;
= International Internet bandwidth (bit/s) per internet user;
= Percentage of households with a computer;
= Percentage of households with Internet access.
Second, ICT use (weight in index - 40%)
= Percentage of Individuals using the Internet;
= Fixed-broadband subscriptions per 100 inhabitants;
= Active mobile-broadband subscriptions per 100 inhabitants.
Third, ICT skills (weight in index - 20%)
= Adult literacy rate 100;
= Secondary gross enrolment ratio;
= Tertiary gross enrolment ratio [27].

According to the data (see Table 1.), it is obvious that Ukraine has good positions in terms of human capital
readiness but level of networked infrastructure and access to ICTs along with the level of ICTs usage in society
leave much to be desired.

Table 1. ICT Development Index and its compounds for selected countries 2010 vs 2015

2010 2015
ICT . .
ICTuse | ICTskills | Overall | ICT access | ICT use ICT skills Overall
access
Ukraine 5.23 1.27 9.06 4.41 6.27 2.17 9.25 5.23
Poland 6.85 4.6 9.02 6.38 7.15 5.62 9.02 6.91
Denmark 8.7 7.2 9.09 8.18 8.72 8.83 9.29 8.88
Norway 8.33 7.55 9.06 8.16 8.24 8.43 9.1 8.49
Germany 8.77 5.34 8.17 7.28 9.22 6.98 8.69 8.22
France 8.15 5.66 8.5 7.22 8.77 7.23 8.58 8.12

Source: Author’s based on [27]



Acta Innovations - ISSN 2300-5599 - 2016 - no. 19: 25-36 - 29

E-government development Index (EGDI) is another interesting index worth studying. According to the report
“United Nations E-Government Survey-2014. E-Government For The Future We Want” Ukraine ranked 87
among the 193 member countries of the United Nations in EGDI index and 77 of 193 in e-participation index
[28, 29].

EGDI Index includes 3 dimensions:
. Scope and quality of online services (Online Service Index);
. Development status of telecommunication infrastructure (Telecommunication Infrastructure Index);
= Inherent human capital (Human Capital Index).

E-participation Index includes:
. E-information: Enabling participation by providing citizens with public information and access to
information without or upon demand;
. E-consultation: Engaging citizens in contributions to and deliberation on public policies and services;
. E-decision-making: Empowering citizens through co-design of policy option and co-production of
service components and delivery modalities [29].

Ukrainian positions are rather poor in everything except Human Capital Index (see Table 2). Poland does a little
better than Ukraine but is still far from the leading European states.

Table 2. EGDI and E-participation Index for selected countries, 2014

E-government development Index
E- ticipati
Online Telecommunication Human participation
. Capital Overall Index
Service Index | Infrastructure Index

Index
Ukraine 0.27 0.38 0.86 0.50 0.43
Poland 0.54 0.56 0.83 0.65 0.49
Denmark 0.66 0.87 0.91 0.82 0.55
Norway 0.76 0.81 0.94 0.84 0.68
Germany 0.67 0.8 0.89 0.79 0.70
France 1 0.8 0.88 0.89 0.96

Source: Author’s based on [28, 29]

Results prove that developing and providing online services along with supplying the needed infrastructure is
the main challenge for Ukraine right now. The study also reveals especially insufficient development of online
services for disadvantaged groups and people with disabilities in Ukraine, so “digital inequality” takes place.
Digitalization process in Ukraine can be also characterized by the irregular level of development within the
regions of Ukraine [30].

E-governance in Ukraine

The scope of the article does not allow us to cover all smart solutions and practices that are applied in our
country. So we have decided to focus on governance area only. According to Ukrainian 2020 strategy of the
President of Ukraine, eGovernment and the increase of eServices is on top of the agenda [31].

Fig.2 captures the most important events of the recent years that contribute to the development of e-
governance in Ukraine. One of the distinctive features in Ukraine is a great contribution of so called “creative
class”. Active volunteers are the main moving force of the concept in Ukraine. The active stage of development
and implementation took place only starting from 2015, when civil society started to take active part in the
process.

A major role belongs to ICT Competence Center founded in 2015. It is a non-governmental organization (NGO)
that brings together representatives of government, business and individuals with expertise in IT to implement
elements of e-governance in Ukraine [32].
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The group iGov unites IT volunteers throughout Ukraine. Their major task is conversion of state services into
electronic form and maintenance of portal iGov.org.ua. iGov is an open-source project, its code is available on
GitHub, so any individual can contribute to the development. It is also a great example of cooperation between
government and citizens. Currently 338 administrative services are already available online, while the
development of another 723 is being underway [33].

In February 2015 an electronic public procurement system ProZorro was launched in a pilot mode. It allows
selling online to government. The platform aims to boost competition and decrease the corruption level in
public procurements. Any company can register, find an auction, and apply for it. The tenders are anonymous,
only prices and competitors’ terms are available. After the winner is chosen based on the results of the tender,
the company’s name is revealed. Any user can check on the website what was purchased by the state-owned
enterprise and at what price. Participants are required to pay 175 UAH (around $7) for participation but only in
cases when the amount of the planned procurement exceeds 35 thousand UAH (around $1410) [34].

Over 20 million dollars have been saved already thanks to the platform, with only 2% of all public tenders being
held using ProZorro. All large suppliers, such as ministries, departments and the largest state-owned
enterprises should switch to ProZorro on a mandatory basis starting from the 1% of April 2016 [35].

Starting from August 2015 E-petition service has been launched in Ukraine. The main target of this tool is to
launch the debates on the issues that are extremely important to people and to reach out to higher authorities.
E-petitions tool functions on two levels:

First, state level. The focus is on the issues of the national importance. For example, e-petition to the President
of Ukraine is considered in case it gained 25,000 signs within 3 months from the moment the petition was
posted [36].

Second, local level. Deals with the issues that are committed to the discretion of local communities. The
Unified Local Petitions System (e-dem.in.ua) was developed under the E-governance for Accountability and
Participation (EGAP) program, which is funded by the Swiss Confederation. Right now 22 cities are already
engaged in the project. Targeted regions of the program are Vinnytsia, Volyn, Dnipropetrovsk and Odessa.
However, many more are to join [37].
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Fig.2 Evolution of e-governance processes in Ukraine
Source: [38, 39]

Among the recent developments, the team of IT volunteer will work on establishment of e-government portal
“E-progress”. It will represent a platform for e-governance best practices exchange among local authorities,
businesses and society. The United States of America will provide a grant for this project [40].
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The analysis of “Smart city” initiatives in Ukraine reveals that there are many different smart solutions
implemented by Ukrainian cities, aimed at improving quality of life, city management, cost reduction and
promotion of sustainable development.

We have built a comparison table (see Table 3) among 4 cities: Vinnytsia, Ternopil, Kyiv, Kharkiv and described
below the most successful initiatives presented in Ukrainian cities.

Table 3. Smart solutions comparison among 4 Smart Cities of Ukraine

Services Vinnytsia Ternopil Kyiv Kharkiv
Open Budget + + + +
Mobile transport schedule +
E-petition + + + +
Map of emergency works + + +
Electronic queue and registration
to kindergarten * * * *
WiFi in public transport + + + +/-
WiFi in city parks + + +
Remote ili
Remote payment for utility . N N N
Electronic citizen card +
Video surveillance system + +/-
E-procurement system + + + +
“Open city” platform + +

Source: [41, 42]

“Open Budget” established to promote transparency and free public access to information concerning the
planning and execution city budgets [43]. The initiative was implemented in 25 cities already;

Single Public Transport E-Ticket for all public transportation options. The introduction of a single electronic
ticket will automate fare collection, increasing revenues by 20-30%, and significantly reduces the costs of public
transport services providers (Kyiv) [44];

Mobile applications that allow users to notify local authorities about the ongoing issues (e.g. lack of water,
electricity, wastage problem etc.). Citizens are also welcome to share propositions and questions they might
have. Service works 24/7. The user gets its number and can check online the status of application. The web site
also includes the interactive map of the current repair works (Kyiv, Kharkiv) [42, 44].

Electronic Citizen Card — multifunctional electronic ID Card, which includes user’s personal data and supports
various applications relating to the provision of social welfare benefits, city services and many other functional
options (Lviv, Kyiv) [44];

Medical Portal in Kyiv. It allows citizens to see the availability of particular medicines through the interactive
map in different hospitals [45];

Online police portal in Kharkiv that allows to claim the crime, has interactive map of crimes and allows to order
certificate of no criminal record [46];

“Open city” platform for effective dialogue with the authorities that was implemented in 27 cities already. It
includes 3 sections:
= “Problems and solution”, allows to post the problem which will be forwarded to the corresponding
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organization;

“Official information”, which includes information about official repair works, the user can also sign up
for the updates to be sent to his/her email.

“Useful facilities”, map where users can add hospitals, schools, WiFi free zones, and battery collection
zones [47].

Challenges on the way
Local attempts to develop and implement smart initiatives in particular cities allowed us to outline a number of
socio-political, economical and executive challenges for Ukraine (see Fig.3).
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Fig.3 Challenges for Ukraine on the way of implementing “Smart city” concept
Source: Author’s

These challenges prove the necessity of the comprehensive government policy and support in the matter. In
particular the policy should include:

Government support for the regional initiatives, aimed at elimination of the “digital gap”;

Steps to increase the quality of the services provided in ICTs sector, their correspondence to the
national standards, that are prior to this should be harmonized with international standards;

Programs and initiatives to increase computer and information literacy of the population;

Information campaigns to ensure population awareness of the numerous possibilities available, their
pros and cons;

Encouragement of the effective exchange on the national (between the regions) and international
levels.

Conclusions

Nowadays reality demands shifting towards a higher and more effective way of ICTs usage for governance
improvement, administrative services provision, social support of residents etc. A truly smart and sustainable
city needs to possess a “body, mind, and soul”. The “body” is the infrastructure, the “mind” is a smart software
and the “soul” is the human element making it all work together to meet the needs of present and future
generations with respect to economic, social and environmental aspects [48].
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In this paper, we have presented a general overview of “Smart city” concept and considered its evolution along
with implementation in Ukraine, particularly in the sector of governance. The concept can be considered within
three dimensions: Technology, Human and Institutional. But we believe that only systematic integration of
these approaches will result in establishment of a truly smart, sustainable and citizens-friendly city.
Underdeveloped digital infrastructure (proved by low positions of Ukraine in corresponding international
rankings) considered to be the main challenge for Ukraine today. It causes a serious “digital gap” within the

P U

country and hampers country’s “smartization” process in general.

All the initiatives that are currently developed in Ukraine have a rather bottom-up approach and do not receive
a required level of governmental support. While innovations and progress in e-governance are especially
valuable for our country, taking into consideration Ukrainian problems with corruption, transparency and
accountability in governmental bodies.

Finally, we have considered a list of key challenges (socio-political, economical and executive) on the way to
“smartization” along with the possible solutions that hopefully will help to overcome those. And we strongly
believe that our first and outmost aim should be not for smart cities themselves but rather for encouragement
and development of intelligent behavior and smart citizens that will be able to implement and develop this
concept in future. Along with encouragement and support of the active dialogue between government,
business and civil society.
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