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Ladies and Gentlemen, 

This report has been prepared on the basis of nationwide surveys conducted by a team of 

scientific research workers at the Faculty of Organization and Management of the Silesian 

University of Technology, including: 

Area List of participants  Email addresses 

GENERAL 

Prof. dr hab. inż. Jan Kaźmierczak 

Dr hab. Izabela Jonek-Kowalska, Pro-

fessor of the Silesian University of 

Technology 

Jan.Kazmierczak@polsl.pl 

Izabela.Jonek-Kowalska@polsl.pl 

QUALITY OF LIFE IN SMART 

CITIES 

Prof. dr hab. inż. Radosław Wolniak  

Dr hab. Izabela Jonek-Kowalska, Pro-

fessor of the Silesian University of 

Technology 

Radoslaw.Wolniak@polsl.pl 

Izabela.Jonek-Kowalska@polsl.pl 

URBAN LOGISTICS 

Dr hab. inż. Katarzyna Wybieralska, 

Professor of the Silesian University of 

Technology 

Dr hab. inż. Marzena Kramarz, Profes-

sor of the Silesian University of Tech-

nology 

Dr inż. Edyta Przybylska 

Marzena.Kramarz@polsl.pl 

Katrzyna.Dohn@polsl.pl 

Edyta.Przybylska@polsl.pl 

TECHNICAL SYSTEMS 

AND NOISE POLLUTION IN 

SMART CITIES      

Dr Waldemar Paszkowski Waldemar.Paszkowski@polsl.pl 

SOCIETY IN SMART CITIES 

Dr hab. Aleksandra Kuzior, Professor of 

the Silesian University of Technology 

Dr hab. Grażyna Osika, Professor of 

the Silesian University of Technology 

Dr Barbara Rożałowska. 

Aleksandra.Kuzior@polsl.pl 

Grazyna.Osika@polsl.pl 

Barbara.Rozalowska@polsl.pl 

ENVIRONMENTAL PROTEC-

TION IN SMART CITIES 

Dr Jolanta Ignac-Nowicka 

Dr inż. Agnieszka Janik 

Dr inż. Adam Ryszko 

Dr inż. Marek Szafraniec 

Jolanta.Ignac-Nowicka@polsl.pl 

Agnieszka.Janik@polsl.pl  

Adam.Ryszko@polsl.pl  

Marek.Szafraniec@polsl.pl 

MANAGEMENT IN SMART CIT-

IES 

Dr hab. inż. Piotr Kułyk, Professor of the 

Silesian University of Technology 

Dr inż. Mirosław Matusek 

Piotr.Kordel@polsl.pl 

Miroslaw.Matusek@polsl.pl 

ANALYTICS AND EVALUATION 

OF  

SMART CITIES 

Dr inż. Tomasz Owczarek 

Dr Adam Sojda 

Dr inż. Maciej Wolny 

Tomasz.Owczarek@polsl.pl 

Adam.Sojda@polsl.pl 

Maciej.Wolny@polsl.pl 

 

We wish to pass on to you a study containing selected research results, asking you to con-

tact the Faculty of Organization and Management of the Silesian University of Technology 

in case of specific questions.  

We sincerely thank all Polish cities that wanted to complete our survey and for their time 

and contribution to the development of research on smart cities in Poland. 

We likewise invite you to further joint initiatives and activities for the dissemination and im-

plementation of the Smart City concept in Poland, in all of the areas we have described in 

this study. 

Yours sincerely, the editors of the study: 

 

Dr hab. Izabela Jonek-Kowalska, Professor 

of the Silesian University of Technology 

Prof. dr hab. inż. Jan Kaźmierczak 
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What makes contemporary 

smart cities different? 

The concept of a Smart City (SC) devel-

oped at the end of the 20th century. Cur-

rently, the interest in its implementation is 

steadily growing, as shown by the growing 

number of research and publications in this 

area, as well as the number of practical 

implementations of smart city solutions. 

Initially, such solutions were provided to 

cities by entrepreneurs and investors, main-

ly from the IT industry (Smart City 1.0 model) 

without analysing the needs and expecta-

tions of other stakeholders in this regard, i.e. 

local government authorities and local 

communities. This has become the subject 

of criticism, but also the source of the for-

mulation of the first idea of Smart City 2.0, in 

which the leader of S.C. local authorities 

become local authorities, and then the 

Smart City 3.0 idea, according to which 

residents actively participate in the pro-

cesses of developing smart functions of 

urban space. Therefore, attention is firstly 

paid to the reversal of the relationship be-

tween business and local government, 

emphasising that the party reporting the 

need for smart city solutions should be local 

and regional authorities, not entrepreneurs 

and investors. Then, city residents are in-

volved in the process of identifying the 

needs and expectations of cities, who 

should co-decide about the conditions in 

which they live.  

The deteriorating condition of the natural 

environment made it necessary to supple-

ment the SC concept with ecological is-

sues. This is how a smart city has become a 

Sustainable Smart City. 

Do Polish cities know the idea of 

a Smart City? 

In 2019, a team of researchers from the 

Faculty of Organization and Management 

of the Silesian University of Technology 

conducted a survey among 280 Polish cities 

(representative sample). The research con-

cerned six key areas for the development 

of modern 'Smart Cities': 

• quality of life of the residents, 

• urban logistics,  

• city management, 

• developing the awareness of urban 

communities, 

• city ecology, 

• evaluation of smart cities. 

This report contains selected results and 

conclusions from the conducted analyses. 

It is also an invitation to research coopera-

tion with the full set of city stakeholders: city 

+ business + science + local community + 

environmental organisations.  

The conducted research shows1 that most 

Polish cities know the idea of a Smart City 

(Fig. 1), but only 1/3 is interested in obtain-

ing the official status of an SC and only 28% 

plan to include this idea in the develop-

ment strategy. 

Fig. 1. Distribution of answers to the questions: Are 

city authorities familiar with the Smart City con-

cept? 

The implementation of smart city solutions 

primarily gained interest in large cities and 

those units whose economic situation is 

good or very good. However, it is worth 

emphasising that international analyses 

show that smart urban infrastructure is not 

only reserved for ‘wealthy and large’ cities. 

It also appears in active towns and villages, 

where the ‘smart’ status is an effective form 

of promotion and an expression of caring 

for the quality of life of the residents.

 
1 The team examining the general conditions for the 

functioning of cities was composed of: Prof. dr hab. inż. 

Jan Kaźmierczak, Dr hab. Izabela Jonek-Kowalska, Pro-

fessor of the Silesian University of Technology 

I DON’T KNOW 

YES 

NO 
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Quality of life          

in smart cities   

The main goal of designing and developing 

smart cities is a broadly understood im-

provement in the quality of life of residents, 

i.e. their general well being. The level of this 

well being is determined by a number of 

interdisciplinary conditions of urban life, 

which can be organised in accordance 

with the areas related to the holistic and 

sustainable development of cities. There-

fore, they are determined by the following 

conditions: 

• economic and business, securing the 

satisfaction of primary living and mate-

rial needs, 

• infrastructure, mainly housing and 

communal (electricity and heat supply 

systems; water and sewage systems; IT 

and ICT systems), 

• social, mainly including health protec-

tion, social security and public safety, 

but also social relations and ways of 

spending free time), 

• ecological, relating to, inter alia, the 

level of pollution, waste management, 

environmental protection and environ-

mental education. 

At the same time, it is worth emphasising 

that the ambition of smart cities is to im-

prove the quality of life not only on an indi-

vidual basis, but also, and perhaps above 

all in a collective aspect, relating to all 

members of the urban community, includ-

ing such people as: the elderly, the sick, the 

disabled or those excluded for various rea-

sons. In studies conducted at the Faculty of 

Organization and Management2, the quali-

ty of life in cities was analysed in all of the 

above mentioned areas. The results of the 

analyses selected so far justify the conclu-

sion that Polish cities face many challenges 

in terms of improving the quality of life of 

their residents. On a five point scale, where 

1 meant very poor quality and 5 meant 

very good quality,  

 

 
2 The team researching the quality of life was composed 

of: Prof. dr hab. inż. Radosław Wolniak and Dr hab. Iza-

bela Jonek-Kowalska, Professor of the Silesian University of 

Technology 

 

 

 

 

 

 

 

 

 

the dominant part of urban living condi-

tions was assessed less than 3.5. Selected 

data in this regard is presented in Fig. 2. 

 
Fig. 2. Distribution of answers to the question about 

the assessment of selected components of the 

quality of life in the examined cities 

Infrastructure (housing and public transport) 

and social conditions (public safety) were 

assessed very badly. The ecological condi-

tions and the ways of spending free time 

were assessed a little better, but the scores 

were still less than good. Therefore, it can 

be concluded that in Polish cities, even 

large ones that are in good economic 

condition, it is first of all necessary to im-

prove the quality of life in the context of the 

availability of housing and road infrastruc-

ture. Satisfying the needs in this respect at a 

satisfactory level may only be the starting 

point for the implementation of more ad-

vanced, smart urban solutions. 

ways of spending free time 

availability of flats in the city 

segregation of municipal waste in the city 

access to public transport 

number of crimes per 1000 residents  
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Urban logistics 

Bearing in mind the above mentioned im-

portance of transport infrastructure and 

mobility in shaping the quality of life of resi-

dents, one of the most extensive research 

areas was urban logistics related to the flow 

of resources (material and human) and 

information within the city. The aim of activ-

ities undertaken in this area is effective and 

efficient control of the indicated flows to-

wards sustainable satisfaction of the needs 

of all stakeholders of the city. According to 

the definition of the Council of Logistics 

Management (CLM), it includes planning, 

organising and controlling flows: initiated 

outside the city, originating in the city, pass-

ing through the city and carried out inside 

the city. 

A significant part of the questions con-

tained in the faculty survey was devoted to 

the assessment of the advancement of 

smart logistics urban solutions relating to the 

above mentioned flows3. And so, in the 

case of smart traffic control systems - a fair-

ly well known and recognisable solution - 

only 26 out of 280 Polish cities declared the 

use of such a system (Fig. 3). More than a 

half stated that they do not plan to imple-

ment such solutions. 

 

 

 

 

 
3 The team researching city logistics was composed of: Dr 

hab. inż. Marzena Kramarz, Professor of the Silesian Uni-

versity of Technology, Dr hab. inż. Katarzyna Wybieralska, 

Professor of the Silesian University of Technology and, Dr 

inż. Edyta Przybylska. 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig. 3. Distribution of answers to the question about 

the state of implementation of smart traffic control 

systems 

Even fewer, because only 13 analysed cit-

ies implemented smart solutions for exclud-

ed people (Fig. 4). However, there are 

many more plans to take action in this re-

gard in the future.  

 
Fig. 4. Distribution of answers to the question about 

the state of implementation of smart logistics solu-

tions for excluded people (the elderly, the disa-

bled)

implemented; 26 in the course of 

implementation; 18 

planned to implement 
within 1-3 years; 36 
 

planned to implement 
within 5-10 years; 45 
 

not planned 
for implemen-
tation; 155 
 

implemented; 13 
not planned 
for implemen-
tation; 52 
 

planned to implement 
within 5-10 years; 90 
 

planned to implement 
within 1-3 years; 83 
 

in the course of 

implementation; 42 
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Technical systems 

and noise pollution in smart 

cities      

Providing a high level of public services is 

undoubtedly the advantages of every 

smart city. From a technical point of view, 

the quality of the services provided de-

pends on the condition of the municipal 

infrastructure, which should be character-

ised by adequate efficiency and reliability, 

therefore it is important to acquire, collect 

and manage information to support the 

implementation of the commune's own 

tasks in terms of: 

• identification of problems related to the 

operation of urban infrastructure, 

• monitoring its condition and the effec-

tive response to removing faults with 

technical systems, 

• maintenance and forecasting of opera-

tional readiness of network technical 

systems (water, sewage, gas, heating, 

energy), 

• improving the quality of public services 

provided by means of urban infrastruc-

ture, 

• cost optimisation in the field of utilities 

supply and operation of network tech-

nical systems, 

• the assessment and prediction of noise 

pollutions risk in an urbanised environ-

ment. 

Modern digital technologies in conjunction 

with appropriate model solutions enable 

effective support of the above mentioned 

tasks. The advantage of digital technology 

application solutions is supporting decision 

making both in the short and long term. 

Therefore, the acquisition, collection, pro-

cessing and sharing of digital information in 

creating smart solutions becomes crucial4. 

 
Fig. 5. Distribution of answers to the question about 

the availability of digital information, taking into 

account the location and operation status of net-

work technical systems for quick removal of faults 

Fig. 5 shows that in the case of 24.5% of the 

examined cities, there is a problem with the 

availability of digital information for the 

purpose of removing faults in municipal 

network technical systems. It mainly con-

cerns water and sewage networks, which 

implies the need to improve the availability 

of digital information in order to increase 

the efficiency and reliability of the function-

ing of these networks.  

The research also shows that over 6% of the 

surveyed cities consider noise pollution to 

be the basic problem diminishing the quali-

ty of life of its residents. This means that de-

spite many actions undertaken in recent 

years in this area, it is still an important chal-

lenge that requires effective and durable 

infrastructure solutions, including: construc-

tion of roads with ‘quiet’ surfaces, designing 

noise barriers taking into account the sub-

jective assessments of noise from residents 

or designing noise friendly modern housing 

estates.

 
4 The team researching technical systems and noise 

pollution in an SC was composed of: Dr inż. Waldemar 

Paszkowski. 

NO 

YES 
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Society in a smart city  

One of the key postulates of sustainable 

development of smart cities is taking into 

account the needs of the urban communi-

ty in the process of planning and imple-

menting smart city solutions. At the same 

time, the participatory approach to all 

members of this community, including, and 

perhaps above all, the sick, the disabled 

and the elderly is extremely important in this 

case. In smart cities of the highest genera-

tion (so-called SC 3.0), urban communities 

co-create and share smart solutions 

through participatory budgets, sharing 

economy, open data systems, as well as 

through dialogue and mediation with city 

authorities and other city stakeholders. 

Bearing in mind the above guidelines, the 

questionnaire survey prepared at the Facul-

ty of Organization and Management of the 

Silesian University of Technology includes 

the question about the manner and scope 

of participation of the city's residents in de-

ciding on its development5. The distribution 

of answers to this question is presented in 

Fig. 6. The obtained data shows that a sig-

nificant part of cities consult with their resi-

dents on some or all strategic decisions, 

such as: creating a city development strat-

egy, development plans, development 

policy or key investments in smart city infra-

structure. Participation in strategic decisions 

takes place in the form of public consulta-

tions or a referendum. It is also worth em-

phasising that only in 4 cities, no decisions 

are consulted with the local community. 

The obtained results show the understand-

 
5 The team researching the social aspects of an SC was 

composed of: Dr hab. Aleksandra Kuzior, Professor of the 

Silesian University of Technology, Dr hab. Grażyna Osika, 

Professor of the Silesian University of Technology and Dr 

Barbara Rożałowska. 

ing of the role of residents in creating the 

city's development. 

 
Fig. 6. Distribution of answers to the question about 

the scope of residents' influence on decisions 

made by city authorities 

The above conclusion is also confirmed by 

the fact that over 30% of the surveyed cities 

conduct research on the quality of life, and 

over 17% monitor the level of trust of the 

local community towards municipal author-

ities. The aforementioned values are per-

haps not too high, but allow, at least par-

tially, to positively assess the scope of resi-

dents' participation in co-creating and as-

sessing living conditions in Polish cities. It 

should also be clearly emphasised that only 

an approach that takes into account the 

needs of the urban community can guar-

antee the harmonious development of the 

city and the expected improvement in the 

quality of life of all its stakeholders. 

all decisions - strategic 
and minor 
 
all strategic decisions 
 
some strategic decisions 
 
minor matters 
 
they have no influence 
on decisions 
 



 

9 
 

 

 

 

Management in smart cities 

Creating smart sustainable cities requires 

proper and effective planning and coordi-

nation of activities in all areas defining the 

limits of its functioning. This task rests with 

the city authorities, to whom theory and 

practice assign a leading role in the pro-

cess of managing technical and social ur-

ban infrastructure. It is particularly important 

for the development of modern cities due 

to the empirically proven benefits of im-

plementing smart city solutions, which in-

clude, among others: 

• more dynamic economic growth, 

• increase in the efficiency of public ser-

vices, 

• improvement in the quality of life of resi-

dents, 

• greater social and environmental sus-

tainability. 

Research also shows that in developing 

countries, the creation of smart cities has a 

positive impact on the national economy, 

which results in: employment growth, new 

foreign investments and an increase in the 

availability and use of state-of-the-art 

technologies.  

Bearing in mind the importance of man-

agement issues in the functioning of Polish 

cities, a significant part of the research 

conducted by the Faculty of Organization 

and Management was devoted to these 

issues. The described survey focuses on two 

key aspects of smart city management, 

which are: (1) creating a city development 

strategy and (2) creating conditions for the 

emergence of innovative technologies6. 

The conducted research shows (Tab. 1) 

that almost half of the examined cities de-

fine ways to support local innovative tech-

nology enterprises at the strategy level. 

 

 
6 The team researching the management aspects of SC 

was composed of: Dr hab. inż. Piotr Kułyk, Professor of the 

Silesian University of Technology and Dr inż. Mirosław 

Matusek. 

 

 

 

 

 

 

 

 

Nevertheless, only 14% of respondents offer 

entrepreneurs organisational support in the 

form of a separate organisational unit act-

ing for innovation. And only 9% propose 

budgetary financial support necessary for 

the implementation of ambitious business 

ventures.  

Table 1. Distribution of answers to the question 

about how to implement the support strategy for 

local innovative technology enterprises  

Method of support 
Number of 

indications 

Percentage 

of indica-

tions 

inclusion in the city 

development strategy 

134 48% 

having a separate 

strategy 

16 6% 

functioning of a sepa-

rate organisational unit 

in the city hall 

40 14% 

allocating dedicated 

funds in the city budget 

24 9% 

carrying out continuous 

monitoring based on 

the developed system 

of strategic measures 

6 2% 

Others, which: 5 2% 

   

The obtained results prove the awareness 

and scope of planning support for the de-

velopment of innovative technologies, but 

it seems that the strategic planning phase 

does not ultimately translate into opera-

tional activities, and consequently into ac-

tual economic results. This may constitute a 

serious barrier to the development of tech-

nological entrepreneurship and the imple-

mentation of modern solutions in cities, and 

may hinder those cities from applying for 

the status of a ‘smart city’.
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Environmental protection in 

smart cities  
Currently, one of the key priorities in the 

development of smart cities is care for the 

natural environment, which not only mani-

fests itself in ongoing activities to monitor 

and prevent pollution of the urban envi-

ronment, but also in long-term initiatives 

that are to guarantee future generations 

the possibility of using smart urban infra-

structure. Such actions undoubtedly in-

clude: 

• reducing low emissions through the im-

plementation and financing of renewa-

ble energy sources, 

• supporting eco-mobility, 

• inspiring eco-innovation, 

• implementing the principles of the circu-

lar economy. 

Environmental education of city residents is 

equally important, as only a collective ef-

fort by the city authorities and its residents 

can significantly improve the environmental 

conditions and quality of life in the city. 

The topic of environmental protection was 

a separate part of the conducted survey 

research7. Among the questions posed in 

this regard was a request to indicate barri-

ers to the implementation of smart solutions 

in the field of environmental protection (Fig. 

7). 

 

 

 
7 The team researching the aspects of SC environmental 

protection was composed of: Dr Jolanta Ignac-Nowicka, 

Dr inż. Agnieszka Janik, Dr inż. Adam Ryszko and Dr inż. 

Marek Szafraniec. 

 

 

 

The most serious of them concern the high 

costs of implementing the solutions in ques-

tion and the lack of financial incentives for 

their implementation. A significant problem 

is also the lack of awareness of the resi-

dents about the benefits of such implemen-

tations. 

 
Fig. 7. Distribution of answers to the question about 

the barriers to implementing smart solutions in the 

field of environmental protection(1: lack of these 

solutions in city strategies; 2: necessary coopera-

tion of many entities; 3: lack of legal provisions 

regulating the multifaceted nature of smart solu-

tions; 4: high implementation costs; 5: no financial 

incentives ; 6: passing costs on to users; 7: lack of 

good practice; 8: lack of awareness of benefits 

among residents; 9: residents' fear of interfering 

with the private sphere; 10: resistance to change) 
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Analytics and evaluation of  

smart cities 

In connection with the development of the 

concept of smart cities in the world, the 

process of collecting data and developing 

indicators and information describing this 

development has started. Over time, they 

have become the basis for regional and 

international comparisons of cities, includ-

ing, in particular, the level of their ad-

vancement in the implementation of smart 

urban solutions. These comparisons increas-

ingly take the form of standardised compi-

lations and publicly available rankings. Their 

popularisation becomes a form of promot-

ing the city and creating its image on a 

large scale. 

The circumstances indicated above causes 

an increase in the information needs of cit-

ies. Their satisfaction is necessary to con-

duct holistic analytics and evaluation of the 

city in the following dimensions: technolog-

ical, economic, social and environmental. 

It is also a necessary condition to be in-

cluded in national and international rank-

ings, the fulfilment of which is worth striving 

for for image reasons.  

The above mentioned issues constituted 

one of the areas of the research survey. 

They show that only 18% of cities would like 

to undergo a comprehensive assessment 

(Fig. 8). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Moreover, only 15% are assessed as ‘smart’ 

in terms of self-evaluation (Fig. 9). 8 

 
Fig. 8. Distribution of answers to the question about 

the need to conduct an evaluation in terms of 

being ‘smart’ 

 
Fig. 9. Distribution of answers to the question about 

the evaluation in terms of being ‘smart’ in the 

evaluation area 

The identified evaluation gaps not only in-

dicate the deficiencies of cities in striving to 

be ‘smart’, but may also constitute a diffi-

culty in assessing the results of strategic and 

operational activities. 

 
8 The team researching the analytical aspects of an SC 

was composed of: Dr inż. Tomasz Owczarek, Dr Adam 

Sojda and Dr inż. Maciej Wolny. 

definitely yes; 1% 
definitely not; 2% 

hard to say; 60% 

yes; 17% 

no; 21% 

good; 12% 

average; 46% bad; 31% 

very bad; 8% 

very good; 3% 
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A CALL TO JOINTLY CREATE SMART CITIES 

IN POLAND 

Offer of cooperation: 

• research on the quality of life of residents, 

• development of city development strategies and plans, 

• preparation of entrepreneurship and eco-innovation 

support programmes, 

• eco-efficiency assessment, 

• environmental education, 

• urban regeneration planning, 

• research on technical network systems, 

• noise pollution assessment and prediction, 

• public opinion polls, 

• identifying and planning directions for social participa-

tion, 

• assessment of the financial condition and profitability of 

investment projects, 

• city analytics, city evaluation at national and interna-

tional level. 

 

Contact details: 

Faculty of Organization and Management 

ul. Roosevelta 26-28, 41-800 Zabrze 

Tel.: +48 32 27777305 

email: roz@polsl.pl 

 

 

 


