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Abstract:

A city based on the sustainable development priorities, friendly to its residents, combines human activity, tech-
nology challenges, and environmental requirements. The implementation of the idea of smart city should be dis-
cussed with regard to specific areas of activity. In order to identify the way of perceiving the activity conducted
under this concept, a survey was carried out among employees of the City Office in Zabrze. The cognitive, com-
petence and informational scope was verified. It was found that the overwhelming majority of officials (79%) are
convinced that smart city principles are being implemented. The survey participants also provided specific exam-
ples of smart-city initiatives undertaken in the city, and a significant part of the respondents (64%) assigned their
professional tasks to them. Moreover, three out of four surveyed officials in Zabrze declared that they know the
tools supporting the smart urban development. The results presented in the article constitute pilot studies aimed
at understanding the extent to which the Smart City idea is known by local government administration employees.
In addition, these results serve as a tool for the authorities of Zabrze to disseminate knowledge about smart city

among employees of the city hall.
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INTRODUCTION

Silesian cities are facing significant ecological, social and
economic transformation in the context of the ongoing
energy changes that are expected in this region by 2050,
in line with the objectives set out in the European Climate
Law of 4 March 2020. This involves adapting the com-
mune management to new environmental conditions.
Currently, despite many initiatives undertaken by cities,
most of them cannot be classified as systematic and or-
derly. Granting the city a smart label has become fashion-
able in the political arena, and this concept is often in-
cluded in various development strategies, while local au-
thorities seem to be substantially unprepared for the im-
plementation of this concept. It is necessary to take
measures to improve the quality of life in cities, for exam-
ple by comprehensive revitalization activities, organizing
urban spaces, eliminating urban and architectural chaos,
and through real cooperation with city users. A part of the
just transition should be activities increasing the quality of
life in the region, such as accessibility to health care, par-
ticipation in culture, public transport, development of

schools and universities, housing for rent, senior services,
recreational areas. A very important element of the plan
is the protection and regeneration of the natural environ-
ment, including the improvement of air quality and the re-
vitalization of post-industrial areas. The above-mentioned
tasks are of particular importance in Silesian cities being
on the verge of economic changes related to the low-
emission transformation [1, 2, 3].

With this in mind, the authors of the article conducted a
survey among local administration officials using the ex-
ample of the city of Zabrze.

Zabrze is located in the centre of the Metropolis GZM (Up-
per Silesian-Zagtebie Metropolis). As part of the GZM,
tasks carried out for organizational and financial reasons
are unattainable for individual communes. The activities
of the metropolis arise from the Strategic Action Program
of the Upper Silesian-Zagtebie Metropolis until 2022 (the
so-called PDS) developed in 2018 and are in line with the
concept of the Human Smart City implementation. This
document is common for the entire metropolitan area
and defines development activities for years to come. It is
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a document subject to constant supplements/modifica-

tions. At the same time, works on the Development Strat-

egy of the Metropolis GZM for 2022-2027 with a perspec-
tive until 2035 are under way.

In accordance with the above-mentioned document, the

metropolis has set 5 basic development priorities to be

implemented in 2018-2022, i.e.:

1. Shaping spatial order, sustainable "green metropolis",
including: development of green areas; rational man-
agement of water resources; integrated waste man-
agement, including circular economy; optimization of
electricity consumption; development of a planning
document, the so-called metropolitan study;

2. Development of collective public transport and sus-
tainable urban mobility, and bicycle policy;

3. Social and economic development, including: support-
ing the implementation of tasks by member com-
munes through subsidies from the Solidarity Fund;
creating the so-called Data Store, i.e. an open data-
base concerning various areas of GZM functioning; ac-
tivities related to the senior policy;

4. Promotion of the metropolitan association and its
area, including building a brand and metropolitan
identity among residents; cooperation with similar
foreign institutions and participation in international
events;

5. Institutional development assuming particularly the
creation of the Metropolitan Socio-Economic Observa-
tory and a platform for good practices, the develop-
ment of an internal management system and a joint
development strategy for the GZM.

Activities carried out according to these priorities aim to
integrate individual potentials of 41 member communes,
initiate development activities and inspire innovative so-
lutions for gradual strengthening of metropolitan func-
tions and improvement of the quality of life in accordance
with the smart city idea.

Zabrze was practically a centre of heavy industry until the

end of the 20™ century. As a coal and steel monoculture,

the city faced downright dramatic challenges related to
the restructuring of the mining and metallurgy industries.

Governments were successively closing mines until they

closed the last one owned by the State Treasury in 2016.

The systemic shift of the city's character required concep-

tual work engaging the representatives of all stakeholders

of the commune. Therefore, a planning document — "De-
velopment Strategy of the City of Zabrze for the years

2008-2020" — came into being, adopted by Resolution No.

XXI11/284/08 of the City Council in Zabrze of 17 March

2008. The strategy was featured by external and internal

political, legal, economic, social, infrastructural and envi-

ronmental factors influencing the situation of the com-
mune. It also formulated the vision of Zabrze in the
adopted time perspective, development priorities,
courses of actions and methods of supervision over their
implementation. The strategy defined a new vision of the
city based on sustainable development, revitalization of
degraded areas, and a change of the image. Upon setting
far-reaching goals, it was stated that Zabrze will be: "a city

building its development by keeping a balance between
history and modernity, Silesian identity and metropolitan
context as well as housing and investment attractive-
ness". As part of the development strategy, four priorities
have been set: (P1) "Economic environment", (P2) "Mod-
ern urban society", (P3) "Attractive public spaces" and
(P4) "Metropolitan services". It is worth noting that the
previous planning document, the "Strategy for the Devel-
opment of the City of Zabrze", adopted by Resolution No.
X111/166/99 of the Zabrze City Council on 13 September
1999, set out six directions of development and basic stra-
tegic goals: enterprises, (2) Zabrze as a centre of various
forms of housing construction and modern construction
technologies, (3) shaping a new image of the city, (4) Za-
brze as a cultural centre, (5) Zabrze as a medical care cen-
tre, and (6) Zabrze as a science centre. After 10 years of
implementing the assumptions of the 2008-2020 strategy,
Zabrze was already considered a city of medicine, science,
sport, tourism, post-industrial heritage, new investments
and culture. Therefore, in 2018, the basic planning docu-
ment was updated.

On 27 August 2018, the City Council adopted the "Devel-
opment Strategy for the City of Zabrze 2030" establishing
four development priorities: “P1. Active urban society" —
along with the “Actively participate in social develop-
ment” challenge; “P2. Development and innovation of the
economy” with the challenge “To strengthen the eco-
nomic competitiveness of the city”, “P3. The friendliness
of the city space” with the challenge" Domestication of
space in the city”, and “P4. A significant metropolitan po-
sition” with the challenge “To stand out in the Upper Sile-
sian-Zagtebie Metropolis”. The horizontal objectives cor-
responding to the specific priorities also include: "Shaping
conditions for the development of smart city" (CH2).

One of the objectives of our research is to indirectly show
that, according to the opinion of public administration,
the activities carried out in the city of Zabrze are in line
with the idea of a smart city and the assumptions of the
GZM strategy, proving that the implementation of the
strategy at GZM is consistent with the assumptions of the
smart city concept applicable in cities at different lati-
tudes.

LITERATURE ANALYSIS

Numerical data show that half of the world's population
lived in cities, in Europe 73.6% of the population of the
European Union lives in urban areas. 58.2% of the world
and 75.8% of the European population are expected to
live in urban areas by 2025, and sustainable urbanization
has become a key policy point for administrations world-
wide [4]. The challenge each city faces is how to best pro-
vide the resources and services needed to ensure a thriv-
ing population and good economic performance. Smart
cities rely on integrated and connected systems to effec-
tively deliver better services and improve citizens' quality
of life, ensuring equal opportunities for all and protecting
the environment. Cities around the world are currently
working on smart city initiatives to make them more effi-
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cient, sustainable, more attractive to citizens and busi-
nesses, and to promote economic growth. A smart city is
currently a trend in major cities around the world. Inter-
national standardization bodies have proposed standards
for smart cities.

There are many definitions of smart cities, ranging from
those that focus solely on infrastructure to those that fo-
cus more on empowering citizens and communities to be
smarter [5]. No definition fits all cities, and the Interna-
tional Telecommunications Union (ITU, 2015) provides a
useful definition: “A smart, sustainable city is an innova-
tive city that uses information and communication tech-
nologies (ICT) and other measures to improve quality of
life, operational efficiency and urban services and com-
petitiveness, while making sure that it meets the needs of
present and future generations in terms of economic, so-
cial, environmental and cultural aspects.” This definition
emphasizes that a smart city is not only a city that uses
new technologies; is a complex ecosystem composed of
many stakeholders, including citizens, city authorities, lo-
cal companies and industry, social groups, etc. A smart
city is also defined in terms of not only the needs of the
present generation, but also the needs of future genera-
tions — Smart Sustainable City — which means that the
management of the city should take into account the en-
vironmental aspect so as not to exceed the local and plan-
etary environmental resources in any way [6]. Identifica-
tion of the main areas of shaping of the Smart Sustainable
City and examples of solutions for environmental protec-
tion are issues frequently raised in scientific studies, con-
taining a number of recommendations and practical solu-
tions [7, 8, 9] and drawing new development trends [10,
11, 12, 13, 14]. It is more common to see a Smart Sustain-
able City in the perspective of sustainable solutions with
regard to sectors that are crucial for the city's functioning,
such as energy [15, 16, 17, 18, 19] and water [20, 21, 22].
The actions aim to raise the quality of life of the inhabit-
ants [23, 24]. The ISO 37120 standard has become a tool
for measuring sustainable urban development [25, 26,
27].

The review of the literature concerning the Smart City in-
dicates importance of the matter for contemporary cities
aspiring to be modern and friendly to residents. This is a
particularly significant issue for cities located in the Sile-
sian agglomeration, especially in the context of just trans-
formation.

RESEARCH METHODS

In order to identify the way how the Smart City concept is
perceived by the employees of the Zabrze City Hall, be-
longing to the Upper Silesian-Zagtebie Metropolis (GZM),
a survey was carried out using a questionnaire in which
there are 3 questions concerning initiatives taken as part
of the smart city concept. The questionnaire was ad-
dressed to all administrative employees of the Office. The
study aimed to obtain answer to the question whether the
employees of the Zabrze City Hall perform tasks related to
Smart City as part of their official duties, and whether, in
their opinion, Zabrze, as a city, carries out such activities

at all. The respondents were also asked if they knew the
tools supporting the development of a smart city. Raising
topic like this one is essential because for individual local
government units it appears to be necessary to investi-
gate various methods that allow local governments to
adapt to the requirements of the contemporary environ-
ment. The research was of a pilot nature. The article also
draws on an in-depth analysis of the literature devoted to
the Smart City concept.

PRESENTATION OF RESEARCH RESULTS

In the first half of 2021, a survey was conducted among
the employees of the Zabrze City Hall. The survey was ad-
dressed to all employees. The number of 119 responses
were obtained. The questionnaire was anonymous. The
purpose of the survey was to collect information on the
implementation of the smart city concept in Zabrze by
looking at activities carried out by employees of the Office
within the framework of their official duties. The ques-
tions inquired in the survey are presented in Table 1.

Table 1
Survey questions inquired to the employees
of the Zabrze City Hall

1. Does the city at the Office where you work carry out tasks
towards a smart city?

o YES

oNO

If the answer is YES, please provide examples of such tasks

2. Are there any Smart City matters present in the tasks you
perform as part of your duties at the Office?

o YES

oNO

If the answer is YES, please provide examples

3. Do you know tools supporting the development of a smart
city?

o YES

oNO

If the answer is Yes, please provide some examples of such tools

When answering question 1 concerning the implementa-
tion of tasks at the City Hall bringing it closer to a Smart
City, the commune employees answered “yes” in 79%,
“no” in 1%, and 20% stated that they had no knowledge
on this subject. Figure 1 presents the answers to this ques-
tion.

79%

30%
20%

20%
0%

Yes Not I don't know

Percentage of respondents’ answers
=
Q
X

Respondents' answers
Fig. 1 Responses of commune employees to the question about
the implementation of tasks related to a smart city
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The analysis of Figure 1 shows that, according to the em-
ployees of the City Hall, in the city being subject to the
analysis tasks for the creation of a smart city are carried
out. As regards the examples of such tasks, employees re-
plied quite extensively — as shown in Table 2 — listing sev-
eral initiatives. An interesting phenomenon was the fact is
that the respondents who claimed not to know whether
activities towards Smart City were implemented in the
city or not, also gave examples of such activities con-
ducted by their city; 83% out of 20% of such respondents
gave a range of examples. It can be concluded that these
employees are not entirely convinced that the actions
they mentioned can be classified as tasks related to the
smart city concept. What can additionally enforce this
statement is consideration of the answer provided by
about 20% of respondents who claimed not to know the
concept of Smart City.

The analysis of Table 2 shows that activities undertaken in
the city concern the basic areas of the functioning of a
modern city aspiring to become a smart city. In the group
of activities performed as part of the Office organization,
one can clearly see the use of various IT systems to im-
prove the office performance and enhance communica-
tion with city residents. A number of operations aimed at
raising the quality of life of the city's inhabitants, encour-
aging local entrepreneurship and efforts towards im-
provement of the broadly understood environment can
be also observed. This may prove that the city of Zabrze is
well on its way to becoming a Smart City, although, as the
employees participating in the survey noted, it is only at
the beginning of the road.

Respondents who answered the question 2 regarding the
tasks they perform with regard to the Smart City concept,
declare that 64% of them perform such tasks as part of
their duties in the office. The remaining part of the re-
spondents, i.e. 35.6%, answered in the negative. This sur-
vey question obtained response from 118 employees of
the office. The results of the research show that the vast
majority of respondents are aware of the fact that the
Smart City idea is being fulfilled through their works. The
results are shown in Figure 2.

The respondents who admitted performing tasks related
to Smart City were asked to provide examples of such
tasks. Since the question was open, the respondents gave
a number of different examples of such actions. Figure 2
presents a synthetic list of the most frequent examples of

the activities.
40%
35%
30%

35%
29%

25%
20% 16%
15% 12%
10% 8%

-

0%

Percentage of respondents’ answers

ePuAP SEKAP (E- EDMS - Eco Schedule other (training,
services) Electronic funding,
Document company
Menagement collaboration,
System Open data,
monitoring,
Percentage of respondents’ answers CUMP)

Fig. 2 Examples of employee involvement in Smart City
activities

Table 2

List of examples of the Smart City activities implemented in the City Hall in Zabrze by administrative employees

Examples of activities performed as part of the Smart City concept, divided into areas:

The Office's work
organization

Residents convenience

Economy Environment

Electronic document flow
the city

e-services Efficient communication

Acquisition and settlement of invest- Zabrze Broadband Fibre Optic

ments improving the functioning of and Wireless Network
the city in various areas (environ-
mental, infrastructural, social)
The strategy of building the infor-
mation society

Blue Alert App,

Zabrze in the heart of Silesia

Eco Harmonogram

Public access to information about

City Information Point
Building the Area Information Sys-
tem for the City of Zabrze

Zabrze participatory budget
Installation of boards at bus stops
informing passengers of the bus
departure time

City bike.

Senior 65+ program

Programs

for the improvement of urban space
Family5 +

Creating business  Security
incubators

Favourable condi- Monitoring
tions for investing
in the city

Young Entrepre-
neur Card

Clean Air Program

Development of a Sustainable Energy

and Climate Action Plan

Development and ongoing updating

of the project of supplying the city with heat,
electricity and gaseous fuels

SioT Information System

Transfer Centres




324 Management Systems in Production Engineering 2021, Volume 29, Issue 4

The largest part of the respondents (35%) gave an exam-
ple of the so-called ePUAP, i.e. the Electronic Platform of
Public Administration Services on which residents can set-
tle a number of official matters without leaving home. An-
other example of activity in a position relating — according
to 29% of respondents — to Smart City, was the Electronic
communication system of public administration (SEKAP),
the platform of public e-services, which, however, will be

out of service on 31 December 2021.

Higher in the ranking in terms of the number of indica-

tions there were forms of activity such as the Electronic

Document Flow (16%) and the Eco Schedule (8%) service,

which is a mobile application that enable access by the

residents to the current waste disposal schedule and to
many types of additional information and notifications on
the waste.

Since the question is open, the respondents provided a

number of other "scattered" examples that were classi-

fied and presented in the chart as "other". The most re-
petitive activities include organization of courses, search-
ing for sources of financing development initiatives, coop-
eration with entrepreneurs, development of the Open

Data project, municipal monitoring service, and support

and operation of the Digital City Services for Entrepre-

neurs (CUMP).

As regards question 3 concerning the knowledge of tools

supporting the development of a smart city by employees

of the City Hall in Zabrze, 75% answered that they were
familiar with such tools, while 24% responded negatively.

When the answer was "YES", the respondents were asked

to name the tools that they know.

The responses varied. However, the above-mentioned

tools can be classified into the following categories de-

pending on their level of frequency:

— information and communication tools, including infor-
mation and communication technologies facilitating
work performance in offices, communication with res-
idents; as examples, the respondents gave: electronic
document flow, e.g. e-PUAP, text message notifica-
tions under the project: Digital City Services for Entre-
preneurs (CUMP) and the introduction of the Silesian
Public Services Card (SKUP), including in particular the
mobile passenger application (mobile SKUP) on the
Android and iOS operating system, e-services, general
access for residents to information via the city's web-
site and BIP, a platform for communication between
local government units (SEKAP), city applications,
screens with key messages for residents, city monitor-
ing, creation of intelligent parking lots enabling to find
a parking space, city traffic management system, cre-
ating sensors on waste containers to inform about the
degree of waste inside, i.e. controlling the amount of
municipal waste;

— tools enabling the ecological development of the city,
i.e. creating urban spaces, creating bicycle paths, in-
troducing mechanisms to improve air quality, activi-
ties supporting energy management, green and blue
infrastructure with innovative solutions;

— tools supporting the development of infrastructure —
including the development of the public transport
zone by building new road connections, bicycle paths,
investment in the construction of parks, constant im-
provement of the city's image through the construc-
tion of modern and unique facilities such as the Arena
Zabrze Stadium or a new transfer centre;

— tools supporting the development of human and social
capital, e.g. participation of residents in the develop-
ment of the city, e.g. creating a participatory budget,
promoting sustainable development, acquiring EU and
national projects in order to obtain financial resources
to pursue the objectives set out in the city develop-
ment strategy, cooperation with non-governmental
organizations;

— cooperation with partner cities, taking advantage of
the experience of cities that several decades back
were faced with similar problems, e.g. cooperation
with Essen.

According to the respondents, a smart city uses infor-
mation and communication technologies to make key ser-
vices and elements of urban infrastructure (administra-
tion, education, public safety, transport) more useful for
the user — improving and facilitating residents’ lives, effi-
cient and economically effective.
Despite the lack of an unambiguous definition of a smart
city, Giffinger and HaindImaier (2010) distinguish 6 areas
of activities that make up the idea of "smart", i.e.: (1) com-
munication (e.g. well-organized public transport,
transport accessibility of the city at the national and inter-
national level, provision of ICT infrastructure, sustainable,
modern and safe transport systems), (2) management
(e.g. participation of residents in decision-making pro-
cesses, quality of public and social services, transparency
of the functioning of authorities, forward-looking devel-
opment strategy planning), (3) environment (e.g. attrac-
tiveness of natural conditions, pollution, emphasis on en-
vironmental protection, sustainable resource manage-
ment), (4) economy (e.g. innovation, entrepreneurship,
economic promotion, efficiency, flexible labour market,
economic internationalization, ability to change), (5) qual-
ity of life (e.g. cultural infrastructure, access to health
care, individual safety, housing infrastructure quality, ac-
cess to education, attractiveness for tourists, social cohe-
sion), (6) people (e.g. level of education, willingness to
learn throughout life — lifelong learning, social and ethnic
diversity, flexibility, creativity, internationalization, open-
ness to the world, participation in public life).

CONCLUSIONS

The analysis of the conducted research have shown that,
depending on the development priorities adopted in the
city, various elements from 6 mentioned areas character-
izing a smart city appeared in the answers of the partici-
pants. According to the respondents, in the city great im-
portance is attached to the use of information and com-
munication technologies (ICT) in different aspects of their
lives, which means that the first area of the smart city con-
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cept is being fulfilled. It should be noted that the respond-
ents also named tools useful in developing other areas of
the smart city concept.

A modern city is a complex ecosystem composed of sev-
eral elements that connect people, the environment and
technology. In such an ecosystem, it is important to inte-
grate the infrastructure by introducing the so-called Inter-
net of Things (loT) that will boost efficiency and join activ-
ities of the entire ecosystem. The research showed that
various services (metering water consumption, energy-
saving LED lighting with a management system, city bike
systems, air quality monitoring, parking space manage-
ment, waste collection and disposal, administration man-
agement and electricity supply) operate through the In-
ternet. For the time being, individual activities are inter-
connected to a minimal degree, but in the future the city
pursue introducing a communal integrated Smart loT sys-
tem. Establishment of the integrated loT system for many
areas is what the future holds for Polish cities, enabling
their effective management.

In the last century, urban infrastructure was understood
primarily in the context of urban infrastructure itself
(communication, parking, energy), while nowadays the in-
telligence of a city is defined in a broader spectrum that
encompass the economic, environmental, social and edu-
cational dimensions. This is what the ISO 37120 standard,
known as the smart city standard, says. The standard de-
fines and identifies a total of 100 indicators whose meet-
ing at a certain level allow the city to be recognized as
‘smart.’

In Poland, the cities that have already been verified are
Gdynia, Gdansk, Kielce and Lublin. Providing information
online makes it possible to measure what is already in the
city, obtain certification and help improve the quality of
life of the inhabitants.
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