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Abstract: The aim of the article is the identification public smart services provided in the
environment of Slovak cities and municipalities. Cities and municipalities are divided into
two basic categories. The identified smart public services are divided into four areas, which
are e-government, smart social services, smart resources and the environment, and smart
mobility and the environment.
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Introduction

Smart cities have emerged as a result of the continuous development of urbanization
and growing population in urban areas, which leads to several challenges in the field of
environmental, economic and social sustainability. Smart cities aim to mitigate these
challenges, to ultimately improve the quality of life of citizens. In recent years, smart cities
projects have become more and more widespread all over the world. The constant increase in
the number of urban residents and the difficulty of their management leads municipalities to
use technologies to support a higher quality of the urban environment and a better offer of
public services. Several stakeholders are involved in this development, such as political
leaders, public servants, businesses, universities and citizens, who should mainly strive to
achieve a higher quality of life in the city. [1][2][3][4]

Many of the smart cities projects currently being implemented depict the development
of new or improved public services. In addition, the term smart city is usually associated with
the use of smart solutions that allow modern cities to increase the quality of services provided
to citizens. By using modern technologies and their connectivity, city officials can have direct
interaction with the community of residents and with the infrastructure. It will allow them to
monitor the state of the city and what services may be needed in the future to ensure a higher
quality of life for all residents. Smart cities initiatives can deploy a wide range of public
services, including transport, environment, buildings, education, tourism, healthcare and
public safety. [5][6][7][8]

It should be mentioned that the concept of public service itself is not the same in all
studies. In the environment of the Slovak Republic, it is possible to find definitions from
various authors, for example O. Matousek et al. define public services as "services that are
provided in the interest of the public, financed from public budgets and defined in more detail
by legislation than other services, which makes them more dependent on the political
decision-making of the state, region and municipalities". F. Protection defines this term as
"... a type of service whose user (consumer) is the public as a social entity. Public services are

! Ing. Filip Bajza, Katedra spojov, FPEDAS, Zilinska univerzita v Ziline, e-mail: filip.bajza@stud.uniza.sk
2 Ing. Patricia Janoskova, Katedra spojov, FPEDAS, Zilinska univerzita v Ziline,
e-mail: patricia.janoskova@stud.uniza.sk

1/2023 1



Posta, Telekomunikacie a Elektronicky obchod DOI: 10.26552/pte.C.2023.1.1 ISSN 1336-8281

produced, ensured or regulated by public administration authorities...". It follows from this
that it is not excluded that a public service is also provided by a private entity that is invited or
forced to do so (in extraordinary situations) and that can provide this service on a market or
non-market basis. The general goal of this provision is for public services to satisfy social
needs while respecting the principle of subsidiarity. Based on the principle of subsidiarity,
measures and authority are carried out at the lowest possible level of administration, which
enables their implementation and performance. [9]

Since it is possible to follow the development of traditional public services in smart
cities, several authors decided to define a new concept of public smart services. Authors M.
and R. Bolivar concluded in their literature review that "city intelligence is the degree to
which a city can attract and mobilize human capital and enable collaboration through the use
of ICT." For example, the authors K. Timeus et al. relied on this smart city concept. in
defining smart public services as "ICT-enabled public services that improve mobility, optimize
resource consumption and facilitate collaboration". [2][10][11]

Methodology

The main goal of the contribution is to identify public smart services in the environment
of the Slovak Republic. The objective was fulfilled through primary research. Before
conducting the primary research, it was necessary to correctly define the target group, which
were the cities and towns of Slovakia. Before the start of the primary research, a pre-test was
conducted on a sample of 30 respondents, with the help of which possible errors and
shortcomings of the electronic questionnaire were identified. Through the calculation of the
selected sample, it was found that out of the total number of 2,890 towns and villages in
Slovakia, with 95% reliability, it was necessary to obtain answers from at least 340
respondents. The following formula was used to calculate the sample:

N *t? ¢ x g2
-2

n=
(N—l)*A2+t12_a*02
2

where n represents the minimum sample size; t1—o/2 represents the critical value determined
from the tables; 62 is the variance; A represents the maximum permissible margin of error; N
represents the size of the base file. Since the research was primarily focused on the analysis of
cities and municipalities that provide at least one public smart service, the research was
intended to fill the sample of 340 respondents with such respondents that provide these
services.

Results

Out of the 2,004 towns and villages in Slovakia that were contacted, 709 respondents
successfully completed the questionnaire. The return rate of the questionnaire was at the level
of 35.4%. The necessary sample of 340 respondents was filled, and at the same time, the
condition that at least 340 respondents provide at least one public smart service was met (345
respondents answered that they provide them). The opening part of the questionnaire
consisted of identification questions, namely: "In which region is your city/municipality
located?" and "Which size category does your city/municipality belong to in terms of
population?". The most answers from all 749 respondents were obtained in the Banska
Bystrica Region (150 answers) and the PreSov Region (142 answers). The fewest answers
were from the Bratislava Region (31 answers). The largest group, with a total of 213
respondents, were municipalities with a population in the range of 500-999 inhabitants. On
the contrary, cities with a population of 100,000 or more had the smallest representation, of
which only 1 respondent answered.
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The purpose of the inquiry was to fill the calculated sample with respondents who
provide at least one public smart service. In order to find out whether the respondents belong
to this group, a filter question was created at the beginning of the questionnaire: "Do you
provide at least one public smart service in your city/municipality?" At the beginning of the
questionnaire, the respondents had at their disposal a portfolio of public smart services from
chapter 2.1, in order to have an idea of what services does it go 345 respondents answered this
question positively and 404 respondents answered negatively. If the respondents marked the
answer "no", they were invited to indicate the reason for not being interested in the provision
of public smart services through the question: "For what reason do you not provide a single
public smart service in your city/municipality?". Among the most common reasons, they cited
insufficient information (98 responses), demanding bureaucracy (72 responses), insufficient
financial resources (70 responses) and insufficient human resources (59 responses). The
number of respondents who marked the answer "yes" is shown in the figure in figure 2. Due
to a large number of size categories and for a clearer evaluation, the respondents were divided
into only two categories, following the example of the database of the Statistical Office,
namely 1,999 inhabitants and less and 2,000 or more inhabitants.

1999 inhabitants or less 2000 inhabitants and more

Quantity

7 & 5

© Microsoft, TomTom © Microsoft, TomTom

Quantity

l16

Figure 1. Number of cities and municipalities that provide at least one public smart service, categorized by
region and size group (Source: Authors)

Respondents were also asked to answer the question "In which area/areas do you
provide public smart services?". They could choose from the areas of smart management and
e-government, smart social services, smart resources and the environment, and smart mobility
and infrastructure, and they could choose multiple answers. The group of 1,999 inhabitants
and less has the most public smart services provided in the area of smart management and e-
government (169 towns/municipalities provide at least one service in this area), the group of
2,000 inhabitants and more has the most public smart services provided in the same area (52
towns/municipalities provide at least one service in this area). Conversely, the fewest services
are provided in the area of smart resources and the environment (101 cities/municipalities
from the category 1999 and under and 32 cities/municipalities from the category 2000 and
over provide at least one service in this area).

Subsequently, the respondents had through the question "In the previous question, you
stated that you provide a smart public service in the field of smart management and e-
government/smart social services/smart resources and environment/smart mobility and
infrastructure. State what specific services they are.", state-specific public smart services that
they provide in the areas marked by them. The list of the most frequently identified public
smart services is shown in tables 1 to 4.
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Table 1. Public smart services in the field of Smart management and e-government in Slovak
cities/municipalities

Category
1999 inhabitants or less
Number of
Service cities/municipalities Provider
BB BA KE NT PO TN TT ZA
Information application/website of the municipality 18 4 20 27 20 14 16 15 City/municipality
Application: Report to the mayor 10 2 12 14 20 13 13 12 City/municipality
Citizen complaints system 9 2 13 9 9 7 8 7 City/municipality
Online system for reporting lost and found animals ; i g (7) ; i 2 (2) City /mﬁ:i(;til;:iegtt}llz entity
Market information system 5 3 12 7 8 7 7 8 City/municipality
. . 1 0 3 4 2 2 2 3 City/municipalit
Online platform for petitions 3 1 2 1 2 0 2 1 Ciy /muiicip. n (ﬁheryentity

City live application: Current information about waiting

times at the office 4 04 3 3 3 21 City/municipality
2000 inhabitants and more

Information application/website of the municipality 9 3 6 9 6 5 8 6 City/municipality

Citizen complaints system 5 3 4 4 3 4 5 4 City/municipality

Qty live application: Current information about waiting 4 2 4 4 3 3 3 3 Ciity/municipality

times at the office

Online broadcasting of town meetings 4 3 4 3 4 3 3 3 City/municipality

Virtual department: registration/filing 3 2 3 3 4 3 2 2 City/municipality

Chatbot for public administration 4 2 3 3 3 2 3 2 City/municipality
Lo . . 302 2 2 1 2 1 1 City/municipality

Application: Voting of citizens 0 0 0 2 0 0 0 City/municip. + other entity

Source: Authors.

In Table 1, it can be seen that the most frequently repeated service in cities and
municipalities was informing citizens through an application or website.

Table 2. Public smart services in the area of Smart social services in Slovak cities/municipalities

Category
1999 inhabitants or less
Number of
Service cities/municipalities Provider
BB BA KE NT PO TN TT ZA

Information application/website about events and other

cultural events 10210 9 8 8 7 8 City/municipality
Online lending system in the library 6 3 7 5 7 5 4 City/municipality

) o ) ) ) 30 2 1 2 1 1 0 City/municipality
infrmaion ot i phrmaies 05110 01 Cimn. frenit

00 1 2 1 0 0 0 Another entity
Health care portal 31 4 2 4 3 3 1 City/municipality
Web portal for schools and kindergartens 4 1 4 5 5 3 2 2 City/municipality
Smart nursing home 301 2 1 1 0 2 City/municipality
2000 inhabitants and more

Information application/website about events and other 6 3 3 3 3 4 5 5 City/municipality

cultural events
Directory and map of adult education institutes, sports
fields and other cultural centers

W
w
w
[\S}
w
E
W

4 City/municip. + other entity

Online lending system in the library 5.2 2 2 1 2 4 3 City/municipality
Information application/website with pharmacies, 2 0 0 1 2 2 3 3 City/municipality
emergency rooms and other health. devices 1 1 2 0 0 0 1 0 City/municip.+ other entity
Health care portal 301 2 4 2 2 2 1 City/municipality
Web portal for schools and kindergartens 4 2 3 2 1 1 1 2 City/municipality
Online education courses focused on digital skills 2 1 1 1 0 1 2 1 City/municipality
Online system: ordering to the doctor 2 1 2 1 1 0 1 1 City/municipality

Source: Authors.
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Other services that appeared most often included multiple platforms where citizens can
express their opinion, whether it is reporting complaints or other initiatives, and live city
applications, which should provide real-time information on the current status of the local
office. Among other interesting public smart services, which, however, occurred only
occasionally, we can include an electronic labor market, an online permit service (e.g. permits
for events), a platform for signing up for volunteer work, etc.

Table 2 shows the provision of similar public smart services in both size categories.
This table includes the most frequently marked services, but other public smart services
provided in Slovak cities/municipalities include, for example, the first responders application:
notification and support in case of emergency, provision of medical consultation via video
call (respondents stated that they provided this service mainly during the pandemic covid-19),
a smart attendance system in schools (so that parents can track their children), a chatbot on a
local website to help inform about cultural events, etc.

As in the previous table and Table 3, it can be seen that the provided public smart
services in cities/towns in the size category of 1,999 inhabitants and less are almost the same
as in the size category of 2,000 and more inhabitants.

Table 3. Public smart services in the field of Smart resources and the environment in Slovak
cities/municipalities

Category
1999 inhabitants or less
Number of
Service cities/municipalities Provider
BB BA KE NT PO TN TT ZA

Information app/website about waste recycling 12 2 9 7 8 9 8 9 City/municipality
The system for reporting offenses in the field of waste

management, illegal landfills, etc. 0 w77 s City/municipality
App/.webs.ite with data on air pressure, water level, etc. 6 1 4 5 3 4 4 4 Ciity/municipality
provided in real time

Sensors in garbage cans 4 1 3 2 3 3 2 3 City/municipality
Information website about the possibility to participate in

the cleaning of public space + the organization of this 32 4 1 2 1 2 2 City/municipality
cleaning

2000 inhabitants and more
Information app/website about waste recycling 7 2 3 3 3 3 3 6 City/municipality
The system for reporting offenses in the field of waste

management, illegal landfills, etc. 7233 23 4 City/municipality
App/website with data on air pressure, water level, etc. 4 1 1 2 3 2 2 4 City/municipality
provided in real time 1 0 1 0 0 0 0 1 City/municip.+ other entity
Sensors in garbage cans L 1 001 90901 Another. e ﬁt}.l

301 1 1 1 1 2 3 City/municipality

Information website about the possibility to participate in

the cleaning of public space + the organization of this 4 2 2 1 0 1 2 2 City/municipality
cleaning

. 1 1 0 0 0 0 1 0 City/municipality
Electric trolleybuses 1 1 2 1 1 1 1 1 City/municip.+ other entity
Free drinking water stations 2 1 0 1 1 0 1 1 City/municipality
Free solar charging stations (e.g. smart bench) 2 1 1 0 1 0 1 1 City/municip.+ other entity

Source: Authors.

From the results in Table 4, it is clear that most often cities/municipalities provide
services in the form of applications that share data in real time or in the form of shared means
of transport. In this area, the respondents said that they still provide services such as a bus
application through which it is possible to follow a bus or buy a ticket, an application where
citizens can share the current traffic situation, an application for reporting damage to roads
and sidewalks, an application for sharing private means of transport, etc.
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Table 4. Public smart services in the field of Smart mobility and infrastructure in Slovak
cities/municipalities

Category
1999 inhabitants or less
Number of
Service cities/municipalities Provider
BB BA KE NT PO TN TT ZA
Traffic app for public transport, timetables, delay alerts, etc. 19 2 12 11 10 7 8 9 City/municipality
o o . . ) 5 2 7 7 5 3 5 3 City/municipality
City live application: free parking spaces in real time - -~ .
6 0 3 0 5 1 0 3 City/municip.+ other entity
Online payment for parking 6 1 2 1 3 2 1 2 City/municipality
Shuttle 2 2 3 3 4 2 3 4 : C1ty{rr?un1c1pa11ty .
4 2 1 0 1 0 1 2 City/municip.+ other entity
) 311 2 1 1 0 1 City/municipality
Car sharing platform -
1 2 1 0 1 2 1 2 Another entity
Shared bicycles and scooters 2 0 1900 1 01 - Clty(n'1un1c1pahty -
1 1 2 1 1 1 2 1 City/municip.+ other entity
Free charging stations for electric bicycles and scooters 1 0 0 0 1 0 0 1 City/municip.+ other entity
2000 inhabitants and more
Traffic app for public transport, timetables, delay alerts,etc. 10 3 5 5 4 4 4 4 City/municipality
Online payment for parking 10 3 4 5 4 4 4 4 City/municipality
. . . 32 2 3 1 2 1 2 City/municipality
Electronic payments in public transport 4 1 2 1 3 1 1 1 City/municip. + other entity
1 1.0 1 1 0 3 1 City/municipality
Shared bicycles and scooters 1 1 1. 0 0 1 0 1 Another entity
2 3 1 2 2 1 1 2 City/municip.+ other entity
City live application: free parking spaces in real time 5 2 3 2 3 3 1 2 City/municipality
. 1 0 1 1 0 1 1 1 City/municipalit
Car sharing platform 302 2 1.2 2 2 1 City/mu?licip. + (iheryentity
An integrated, well-developed cycling network 1 1 2 1 1 1 1 1 City/municipality
Free charging stations for electric bicycles and scooters L 0 1 001 009 - Clty{munlclpahty -
0 0 0 0 1 0 0 1 City/municip.+ other entity

Source: Authors.

Conclusion

From the analysis of the available characteristics of public service and public smart
service, it is possible to identify the main difference, which is the role of technology in their
provision. Public service refers to services provided by government or public sector
organizations to meet the needs of citizens. This includes services such as health care,
education, transportation, and public safety that are typically delivered through traditional
channels such as face-to-face interactions, phone calls, or paper-based systems. The key
difference between a public service and a smart public service is that a smart public service
incorporates technology as a core component to deliver better services, while a public service
represents a more traditional approach to service delivery.
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