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Abstract

:

The concept of a smart city is based on the extensive multidimensional use of information and communication technologies to create the most favorable living conditions for residents and visitors. It is also important to create favorable conditions for economic activity while respecting the environment. One of the most important dimensions of this concept is security in the broadest sense, particularly that which concerns urban residents. This article addresses this subject by analyzing crime and determining the state of safety in 16 Polish provincial cities between 2013–2022. The measure of this state was chosen to be a set of indicators characterizing a number of registered criminal and economic offenses in the studied cities. On this basis, values of the indices of the dynamics of change for these offenses in individual cities in the analyzed period were determined. In the next stage, the number of offenses was compared to the number of residents of the cities under study and the indices of concentration for total offenses (LQT) and for individual types of offenses (LQn) were determined. Based on these results, the studied cities were divided into four concentration levels. Afterward, these results were used for a multi-criteria analysis of the safety of studied cities, which was carried out using the TOPSIS method. The calculated values of the safety index (Pi) formed the basis for creating a ranking and specifying security levels of studied cities. The results indicate a wide variation among the cities in terms of safety levels. Gdańsk, Bydgoszcz, Olsztyn and Zielona Góra were found to be the safest cities, while Szczecin was found to be the least safe. The methodology developed and the results obtained show the validity of conducting comparative research in areas relevant to the implementation of the smart cities concept. The knowledge gained can be used to build strategies and conduct policies with regard to improving safety in cities, especially those aspiring to be smart cities.
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1. Introduction


In today’s increasingly urbanizing world, cities are becoming the most important areas for people to live in [1,2]. They are concentrated, compact and densely populated spaces, interconnected not only in terms of area but increasingly also in terms of their functionality [3,4]. At present, more than 56% of the world’s population lives in cities, and this percentage is projected to rise to more than 66% by 2050 [5]. The process of urbanization is global and affects virtually all regions of the world. It is also occurring in the countries of the European Union, including Poland, where urban residents currently account for more than 60% of the population of the entire country [6]. This state of affairs as well as forecasts projecting further increases in the level of urbanization show that cities that are already facing many problems will have to confront even more of them. These problems will arise from ongoing demographic changes, aging populations, the need for adequate housing infrastructure, mobility, environmental protection, health care and the need to ensure the safety of residents and urban infrastructure in the broadest sense.



Therefore, one of the key aspects affecting living conditions in cities is security, which, at the same time, belongs to one of the basic needs of every human being (Level II needs of Maslow’s pyramid [7]). Lack of a sense of safety or insecurity, fear and various types of threats negatively affect the overall quality of life of people, especially in modern cities. Every citizen, regardless of age, gender, status or social position or ethnicity wants to feel safe in the place where he or she lives, raises children, works, studies or rests. Safety, therefore, is one of the main and basic needs of human beings and is crucial for their existence and development [8,9].



Safety itself can be understood very differently, and its division or categories cover different aspects of people’s lives. Safety in cities, due to their diversity and elaborate structure, is a very complex problem involving various aspects of life. One such very important area related to safety is issues of public order and the safety of citizens, including their exposure to various types of offenses.



Indeed, it is clear that cities are among the areas particularly vulnerable to offenses against property, life and health [10,11]. Crime, violence and vandalism have been the most common causes of insecurity in cities for years [12,13,14]. Urban security issues are now one of the main social problems determining the comfort of life in highly urbanized areas. Criminal activities cause states of insecurity, often resulting in loss of health and/or life, as well as significant property damage. This state of affairs results in high crime rates and, consequently, a lack of a sense of safety, very negatively affecting the quality of life in the city, the local economy and social relations in general. Reducing crime and consequently improving safety are now becoming priorities for building smart and citizen-friendly cities [15,16,17]. The smart city concept itself, in terms of the use of modern information and communication solutions, is also of great importance for improving urban security and reducing threats and reducing the risk of dangerous incidents [18,19,20].



Indeed, modern cities, to an increasing extent, are striving to become smart cities. For this reason, they are increasingly willing to undertake activities oriented toward sustainable development and the needs of residents, using innovative solutions and improving and applying new technologies. On the other hand, management processes in cities are being carried out with increasing public participation and involvement, for convenient and efficient infrastructure, with respect for the environment [21,22,23].



One of the key areas of implementation of the smart city concept is the Smart Living dimension—referring to a high quality of life in a safe and friendly urban environment with assured access to educational, cultural, social and recreational services [24,25,26]. The increasing inclusion of issues relating to the broader conditions of urban life and greater involvement of residents indicates that the smart cities concept has become very much humanized since its presentation [27,28,29,30]. This direction of change seems obvious and very logical. This is because it stems from the need to create the most favorable living and working conditions for residents and all other stakeholders, while respecting the environment and utilizing the social potential of residents [31,32]. The introduction of this concept makes modern cities strive to be smart and sustainable and become more ecological and humane [33].



Throughout this process of change and building smart and open cities, issues related to the safety of citizens and the activities carried out in these cities have a key place. This is because safety is one of the key dimensions (areas) that have a huge impact on living conditions in a city.



With this in mind, this article presents the results of a study of crime and safety ratings in 16 Polish provincial cities that are or aspire to be smart cities. Currently, in Poland, the cities that are considered smart cities in international rankings are Warsaw, Kraków and Wrocław [34,35]. The other cities included in this study are, therefore, among those aspiring to have this status.



Thus, when talking about a smart city, it is impossible not to refer to safety, which is also included in the world rankings. Its measure is provided by various types of indicators that characterize this area of smart city existence. Such an indicator is, for example, crime rate, taken into account in the IESE rankings, the Cities in Motion Index [35] and smart cities—a ranking of European medium-sized cities [36], among other parameters.



The purpose of our research, the results of which are presented in this paper, was to assess safety in 16 Polish provincial cities, based on a set of indicators characterizing criminal and economic offenses registered in these cities. In order to achieve this goal and at the same time provide an opportunity for a broader analysis of the problem under study, taking into account the size of the cities under study, the following two research questions were formulated:




	(1)

	
What was the change dynamics in terms of studied offenses in 16 Polish cities between 2013–2022 and what was their concentration in relation to their population?




	(2)

	
What was the overall level of safety and the specific levels of concentration of offenses in relation to the studied population?









These questions clarify the subject of our research, organize and direct the work carried out and enable a clear assessment of the cities under study with a discussion of the results obtained as well as the formulation of final conclusions.



The TOPSIS method was used to determine an overall level of safety of the analyzed cities. On the other hand, to assess the dynamics of change, in terms of the studied offenses and their concentration in relation to the population of the cities, the dynamics of change index and the location quotients crime index were used, respectively.



Considering the role and importance of man in the modern world and the progressive anthropocentrism of the smart cities concept, this paper refers to the actual security status of Polish cities in a 10-year perspective. Most of these cities aspire to become smart, which fully justifies taking up this research topic. After all, the safety of citizens is the basis for building a modern and knowledge-based society. Urbanization processes and the concepts of smart cities and sustainable development are forcing the development and improvement of all dimensions necessary for existence and development. Safety is one of the most important of these dimensions.



The research conducted and the results obtained should significantly enrich the knowledge of the social aspects of modern cities in Poland, as one of the larger countries of the EU. Undoubtedly, the developed methodology, using various methods and analytical tools, and the research conducted on its basis, together with our findings, represent a new and original approach to the study of citizen safety in cities.




2. Literature Studies


Topics related to smart cities and various aspects related to the implementation of the smart city concept are increasingly being addressed by researchers. The literature review presented here addresses only the most important issues related to the implementation of the smart cities concept and safety in these cities.



2.1. From Smart City to Human Smart City


The beginning of the smart city concept goes back to the 1990s, when the Smart Growth concept emerged, pointing out the possibilities of transforming urban areas into more livable environments that improve the quality of life and are climate-friendly [37,38,39,40,41].



The very dynamic development of new technologies, especially in the area of information and communication technologies, has caused the Smart Growth concept to definitely expand its scope beyond urban aspects. The result of these changes is the emergence of the concept of a city that uses information and communication technologies and related pro-development technologies as a way to improve the efficiency of the operation of these cities, improving the quality of life of residents while taking into account the needs of future generations. Thus, the concept includes a comprehensive approach to the development and existence of cities, taking into account economic, social, environmental and cultural issues [42]. Originally, the idea was to integrate systems related to services that support life in urban areas, combining human and technological capital and seeking ways to improve the relationship between a functioning city and its residents [43].



Today, the concept of smart cities has a wide range of definitions, depending on the approach of those formulating it and the area to which it applies [44]. The unifying feature of these various terms is that the concept combines technology and knowledge, with the aim of building social ties, creating smart infrastructure or improving transportation systems to improve the lives of city dwellers [45]. Thus, the concept aims to create friendly and environmentally unobtrusive living conditions in cities using new technologies.



Related to these areas is the research that is being conducted on the implementation of the concept. Currently, two main directions of this research can be distinguished. The first concerns the development and application of new technologies in cities, and the second is related to human and social capital, governance and the environment (socio-environmental issues). It can also be said that the original technocentrism of smart cities has transformed into anthropocentrism. The result of these changes, of an evolutionary nature, is the concept of the Human Smart City [46,47,48,49,50].



This concept presents a holistic approach to the process of meeting the needs of urban communities, taking into account the equality of all groups that make up the community and their involvement in the management of the city [51,52,53].



The Human Smart City is, therefore, an improvement on the smart city concept, incorporating a broader and more innovative and active approach by residents to the organization and management of cities. The goal of these activities is to use the creativity and potential of residents in the process of creating a healthy, happy and safe area for citizens and the environment for their existence.



The smart cities concept itself distinguishes the following six areas that relate holistically to the quality and conditions of life in modern cities:



	(1)

	
Smart People—refers to an open society, i.e., city residents who have access to smart solutions offered by the city and are able to use them, ready to improve their skills, learn, cooperate and be creative and involved in the life of the city. This society should rationally and consciously manage available resources for the benefit of present and future generations [54,55,56,57];




	(2)

	
Smart Living—defines a high quality of life in a safe and friendly urban environment with universal access to public services and educational, cultural, health and social infrastructure [25];




	(3)

	
Smart Mobility—defines a transport system in cities that is both safe for people and goods and environmentally friendly; the system provides all current and future stakeholders with fast, convenient, hassle-free and efficient movement by various means of transport (in particular, this applies to urban mass public transport using ecological rolling stock) [58,59];




	(4)

	
Smart Environment—includes the use of environmental resources by residents in a sustainable manner, the use of renewable energy sources and concern for the quality of all environmental components, including water, air and biodiversity. It also includes environmental education of the urban community [60,61];




	(5)

	
Smart Economy—a competitive, innovative and knowledge-based urban economy that adapts to turbulent internal and external environments, resulting in increased productivity, efficiency and internationalization [62,63,64];




	(6)

	
Smart Governance—encompasses high-quality public services that integrate information, communication and technology to plan, manage and implement activities in various areas of city operations. It also means governing the city with meaningful public participation [65,66,67,68].








2.2. Public Safety in the Concept of Smart Cities


Modern cities are densely populated cities, with both positive and negative consequences associated with this condition. In many cities around the world, one of the most serious problems is ensuring the safety of people in those cities. The urban environment is conducive to the development of crime, which often results in a reduction in this safety [69]. Among the main reasons for the increase in crime in cities are disparities in the income of residents and differences in education or cultural backgrounds which, in the final stage, result in the appearance of social inequality [70,71]. The presence of racial, religious and ethnic minorities and related integration and economic conflicts as well as the intensity and anonymity of social interactions and low levels of social control can also be reasons for the increase in crime. This process is also exacerbated by a high level of social disorganization [70,72,73], a significant number of single-parent and dysfunctional families [70,74], the presence of numerous events, facilities and areas that attract crime [70,75] and the establishment of contacts between criminals, leading to the formation of gangs and other forms of organized crime [70,76].



Another important aspect, very unfavorable to urban development, is the considerable peculiar attractiveness of potential objects and victims of crime [77], the high position of the city in the settlement system causing an increase in crime in its area [78,79] and the social exclusion of individuals and entire groups [80].



Factors that reduce crime and, thus, increase the level of security are low unemployment, high wages, well-functioning city surveillance, gated/guarded neighborhoods, and high efficiency of police and law enforcement [81].



The role and importance of safety for urban residents are, therefore, considerable. In many cases, in cities with a low level of security, a sense of danger becomes a reason for residents to move [82].



As Kourtit et al. [82] point out, from an urban–sociological and humanistic–geographical perspective, that cities constitute a base of connective social capital for which safety is crucial. This base must meet a number of conditions for the well-being of urban residents for whom safety issues are important. Increasingly, safety and absence/low crime are seen as a sine qua non for the attractiveness of cities.



When considering the role and importance of safety in modern cities, the concepts of not only smart cities but also of healthy and safe cities (smart, safe and sound cities), so-called 3-S cities, have become increasingly popular in recent years.



These developments show the evolution and enrichment of the smart cities concept, originally oriented primarily to technologies that support urban life, which is now expanding its areas of influence, increasingly appreciating the roles and importance of humans in urban processes. It can be assumed that smart cities and aspiring smart cities are just some kind of tool that enables humans to achieve higher goals in terms of life and sustainability [82,83]. These higher goals, however, can only be achieved if one of the primary needs [84] can be met, which is the need for security, strongly associated with crime, among other things.



When referring to crime, which is very important in assessing the security of cities, it should be noted that different countries’ legal systems define and interpret crimes in slightly different ways [85]. In general, crime is a set of acts prohibited by the legal acts in force in a given country under penalty, with these acts being committed in the area of a given territorial unit at a given time. It is, therefore, obvious that crime itself, as a prohibited and socially harmful act, is a threat to the existing legal order. Therefore, for each city, the number of offenses registered in it and their nature are very important and have a great impact on public opinion in assessing security. In addition to the number of offenses registered in a given city, detection rates are also very important and can definitely be helped by intelligent ITC solutions or social activism [86].



The smart cities concept, therefore, makes it possible to create safe cities that enable crime reduction through the integration of various technologies, in order to create a safe environment for residents to live in and achieve preparedness and rapid response to threats or emergencies that occur [40]. To ensure safety, city authorities can use the latest advanced technology, which should help prevent, detect, investigate and reduce the impact of various incidents, including crime, riots, accidents or natural disasters [87]. However, as Neumannová points out [88], technology alone (no matter how clever and well configured it may be) contributes only partially to reducing crime or preventing various dangerous events. In this context, it is also pointed out that for smart cities to reduce crime, technological solutions alone will not be sufficient [89,90]. It is necessary to use, for example, the concept of Crime Prevention Through Environmental Design (CPTED), which broadly describes a set of principles and actions that contribute to reducing certain types of crime. The concept is based on Crime Prevention Through Urban Design and focuses on creating safe public spaces in cities and reducing criminal opportunities [91].



An analysis of the literature indicates that safety issues are crucial to the well-being of city residents. Thus, city authorities and residents themselves, in accordance with the concepts of smart cities and Human Smart Cities, should strive to minimize crime, and their cooperation in this regard is undoubtedly necessary to ensure safety. Thus, taking up the subject of analyzing crime in cities over a dozen years becomes as legitimate as possible and gives a picture of the changes that are taking place in these cities in this regard.



Conducting such an analysis for Poland’s provincial cities should significantly enrich knowledge on building smart and safe cities in Poland.





3. Research Methodology


This section presents the research methodology developed and applied and discusses the research area along with the characteristics of the analytical methods used.



3.1. Research Area


This study was conducted for 16 cities located in Poland. These are provincial cities (Białystok, Zielona Góra, Gdańsk, Katowice, Kielce, Kraków, Lublin, Łódź, Olsztyn, Opole, Poznań, Rzeszów, Szczecin, Toruń, Warsaw and Wrocław), which are administrative centers for their regions. With Poland’s total population of 36.75 million [92], the surveyed cities collectively house more than 7,343,400 residents or about 20% of all Polish citizens.



The cities studied are characterized by great diversity, both in terms of population and size of their area. Regardless of this diversity, according to Christaller’s theory [93], these cities have higher-order central functions, including mainly administrative and political functions.



Thus, these are very important cities where political, scientific, economic and social life is concentrated. These cities, due to their functions and location, show great interest in implementing the smart (and sustainable) city concept. This involves prestige and popularization of their modern image in the country and the world. Therefore, these cities can be regarded in Poland as forerunners in the quest to become a smart (and sustainable) city.



Their location on the map of Poland is shown in Figure 1, while their characteristics are shown in Table 1.



Warsaw has the largest number of residents, among the studied cities (over 1.7 million), and Zielona Góra has the smallest (over 118,000) number of residents. The studied cities also vary in terms of area, which ranges from 88 km2 (Olsztyn) to 517 km2 (Warsaw). The smallest population density is in Zielona Góra at 500.5 persons/km2, and the highest is in Warsaw at 3600.1 persons/km2.



For the purposes of this study, four groups of cities were identified among the surveyed cities by population and their importance in the country’s settlement system. The first group includes cities with a metropolitan character, with more than 1.5 million residents. In Poland, only Warsaw is considered such a city. The second group of cities are those aspiring to be metropolises with populations between 500,000 and 1.5 million. This group includes Kraków, Poznań, Łódź and Wrocław. Another group includes large centers of regional importance with populations from 150,000 to 500,000, viz: Białystok, Gdańsk, Katowice, Kielce, Lublin, Olsztyn, Rzeszów, Szczecin and Bydgoszcz. The last group comprises the smallest cities that are regional centers, with up to 150 thousand inhabitants, namely Zielona Góra and Opole.




3.2. Data


The crime data used for this study were obtained from the Central Statistical Office’s database called the Local Data Bank [94] and covered the period from 2013 to 2022 (a 10-year perspective). Data on the number of offenses recorded by the police were collected and analyzed according to the following types of offenses: total, criminal and economic. In addition, criminal offenses included offenses against public safety and safety in transportation (traffic offenses), against life and health, against property, freedom, freedom of conscience and religion, sexual freedom and morality, and against family and guardianship.




3.3. Methods


The adopted scope of this study formed the basis for developing a research procedure consisting of several stages.



In the first stage, values of the dynamic index for the analyzed types of offenses were determined. The value of this index shows by how much the number of offenses in a given city increased or decreased compared to the base period. Thus, the value of this index makes it possible to gain knowledge of the direction and strength of changes in crime.



The index of the dynamics of change for the analyzed types of offenses between 2013–2022 was determined according to Equation (1):


  i =    y n     y 0    × 100 %  



(1)




where yn is the level of the phenomenon in a certain period, and y0 is the level of the phenomenon during the reference (base) period.



In the next stage, a study was conducted on the concentration of crime, which was determined in the studied cities based on the crime-to-population ratio (LQ). This indicator is commonly used in regional studies and provides a measure of the spatial density (concentration) of facilities [95]. In crime studies, this indicator was first used by Brantingham and Brantingham [96]. The values of the crime concentration index, relative to population, were determined based on Equation (2):


  L Q =     C  i n    C  t n        N  P n    N  P  y n        



(2)




where LQ is the location quotients crime index,   C  i n    is the count of crime i in a spatial unit (city) n,   C  t n    is the count of all offenses in spatial units (cities),   N  P n    is the count of population in a spatial unit (city) and   N  P  y n     is the count of population in all spatial units (cities).



If the value of the LQ index is greater than “1”, it means that the number of offenses in the assessed city exceeds the value derived from the population of that city. On the other hand, an LQ value of less than “1” indicates a state in which there is a smaller number of offenses than is implied by the population of the city being assessed. This interpretation is appropriate for a situation in which there are no factors that promote or reduce crime and when the amount of crime is directly proportional to the population of a city [75,97].



In general, there is currently no method that would make it possible, based on the value of the LQ crime concentration index, to determine the level of this concentration in a given city. Therefore, the evaluation of cities in terms of the level of crime concentration was based on the average values of the determined LQ index and its standard deviation. For this approach, when grouping objects (cities) in linear order, they were divided into groups on the basis of the deviations in the value of the LQ index and its average value, taking into account the magnitude of these deviations.



According to this procedure, the set of surveyed cities was divided into four groups, containing cities with LQ values belonging to the following four class ranges:




	–

	
Class I—low concentration of crime (3):











  L Q ≥   L Q  ¯  +  s  L Q    



(3)







	–

	
Class II—medium–low concentration of crime (4):








     L Q  ¯  +  s  L Q   > L Q ≥   L Q  ¯    



(4)





	–

	
Class III—medium–high concentration of crime (5):








     L Q  ¯  > L Q ≥   L Q  ¯  −  s  L Q     



(5)





	–

	
Class IV—high concentration of crime (6):









  L Q <   L Q  ¯  −  s  L Q    



(6)




where LQ is the crime concentration index,     L Q  ¯    is the mean value of this indicator and    s  L Q     is the standard deviation from the mean value of the index.



The determined values of the crime concentration index were also used to assess the overall level of safety in the studied cities.



A multi-criteria analysis was performed in the overall safety assessment of the cities under evaluation, which allowed us to aggregate the determined partial values of the LQ index (related to different types of offenses) and create a ranking of the cities under study. Multi-criteria analysis allowed us to combine the analyzed criteria into a single objective function which, in this article, is the assessment of safety in the studied cities. The assessment of safety and the determination of the safety index for each city were carried out using the TOPSIS method, which belongs to the group of MCDM methods. Its essence is based on linear ordering, while decision making is implemented using the ideal and anti-ideal solutions [98,99]. The algorithm of the TOPSIS method consists of the following steps:




	(1)

	
Identify criteria for assessing city safety in terms of crime concentration relative to population;




	(2)

	
Based on the identified evaluation criteria, create a decision matrix:











  X =    |   X  i j    |    n × m    |       X  11      …     X  1 n        ⋮   ⋮   ⋮       X  m 1      …     X  m n        |   



(7)







	(3)

	
Since the evaluation criteria may have different units of measurement, it is necessary to normalize the values of the evaluation criteria to make them comparable, according to Equation (8):








    n  i j   =    x  i j        ∑  i = 1  m   x 2     i j         



(8)





	(4)

	
The normalized matrix is used to create a weighted matrix that takes into account the weights given to each evaluation criterion, according to Equation (9):








    v  i j   =  n  i j   ·  w j    



(9)





	(5)

	
Determine the model coordinates of the ideal solution (A+) and the anti-ideal solution (A−):








     A +  =  {   v 1 +  ,    v 2 +  ,   … ,    v m +     }    ;    v j +  =  {   (    max  i   v  i j    |  j ∈ S    )  ,  (    min  i   v  i j    |  j ∈ D    )   |  i = 1 ,   2 , … ,   n    }     



(10)






     A −  =  {   v 1 −  ,    v 2 −  ,   … ,    v m −     }    ;    v j −  =  {   (    min  i   v  i j    |  j ∈ S    )  ,  (    max  i   v  i j    |  j ∈ D    )   |  i = 1 ,   2 , … ,   n    }     



(11)





	(6)

	
Determine the positive distance (   D i +   ) and negative distance (   D i −   ) of each evaluated variant (city):








    D i +  =     ∑   j = 1  n     (   v  i j   −  v j +   )   2      



(12)






    D i −  =     ∑   j = 1  n     (   v  i j   −  v j −   )   2      



(13)





	(7)

	
Calculate the safety index, that is, the value of the coefficient of relative proximity for each alternative:









   P  i  (  S a f e t y   i n d e x  )    =    D i −     D i −  +  D i +     



(14)




where 0 ≤ Pi ≤ 1 and i = 1, 2, ..., m;



	(8)

	
Create a ranking of alternatives based on the value of the relative proximity coefficient (   P  i  (  S a f e t y   i n d e x  )     ) in the descending direction;




	(9)

	
Determine the level of safety in cities based on the value of the safety index (   P  i  (  S a f e t y   i n d e x  )    )  .







For this purpose, the algorithm described by Equations (3)–(6) was used, in which, instead of the value of the LQ coefficient, the value of the safety index (   P  i  (  S a f e t y   i n d e x  )    )  , the mean value of this index and the standard deviation from the mean value were applied.



In the TOPSIS method, for each evaluation criterion, its weight is taken into account (Equation (9)). In the present study, it is assumed that all values of crime concentration coefficients are destimulants (the lower the value of the LQ coefficient, the better), and their weights take the following values:




	–

	
Economic offenses, LQe (weight = 0.1);




	–

	
Criminal traffic offenses, LQt (weight = 0.125);




	–

	
Criminal offenses against life and health, LQl&h (weight = 0.25);




	–

	
Criminal offenses against property, LQp (weight = 0.15);




	–

	
Criminal offenses against liberty, freedom of conscience, sexual freedom and morality, LQf (weight = 0.12);




	–

	
Criminal offenses against family and guardianship, LQf&c (weight = 0.13);




	–

	
Criminal offenses against general security and safety in communications, LQps (weight = 0.125).









The methodology developed in this way was used to study the state of crime and safety in selected provincial cities in Poland.





4. Results


Based on the methodology developed (Section 3), a study was conducted, the results of which are presented in this section.



4.1. Analysis of Offenses and Their Concentration Relative to the Population of the Cities Studied


The first stage of this study analyzed offenses and their concentration in relation to the number of residents in the cities studied.



It was reported that the total number of offenses in the study population of 16 provincial cities decreased by nearly 22% between 2013 and 2022 (Table 2). There was a clear downward trend between 2013–2018 and 2019–2020 (Figure 2). However, between 2018–2019 and between 2020–2022, there was an increase in the number of total registered offenses, which was mainly related to the increase in economic offenses.



An analysis of the value of the change dynamics index shows that, overall, the number of crimes decreased by 22% (from 283,796 in 2013 to 221,437 in 2022) (Table 2). The largest decrease in total crime was reported in Poznań, while two cities—Warsaw and Katowice—registered an increase, with Warsaw increasing by just 0.2% and Katowice by nearly 5% (Table 2).



In the case of offenses of a criminal nature, the number of offenses was found to have decreased between 2013–2018 and 2019–2020 and to have increased between 2018–2019 and 2020–2020, which is similar in nature to the change in total offenses. The number of offenses of a criminal nature decreased in all the surveyed cities combined by nearly 36%, from 226,051 in 2013 to 145,670 in 2022. The largest decrease in this group of offenses was reported in Poznań (by more than 50%) and the smallest in Gdańsk (by just over 10%) (Table 2). None of the 16 cities saw an increase in the number of offenses of a criminal nature in 2022 compared to 2013.



In the case of economic offenses in the surveyed cities, a clear upward trend is noticeable (Figure 2). This is also confirmed by the determined index of the dynamics of change, which indicates that the number of offenses of an economic nature in 2022, compared to the base year (2013), increased in the entire study population by as much as 74%. The largest increase, nearly fourfold, occurred in Olsztyn and Katowice. A decrease in this type of offense was registered only in Gdańsk, Poznań and Szczecin (Table 2).



The total number of offenses committed between 2013 and 2022 in the studied cities was 2,150,234, with 20,464 of them recorded in Rzeszów and 497,650 in Warsaw. Warsaw (the Polish capital) also had the highest numbers of criminal and economic offenses, at 379,204 and 85,208, respectively (Figure 3). The smallest number of offenses of a criminal nature, on the other hand, were committed in Rzeszów (23,776) and—of an economic nature—in Opole (8091) (Figure 3).



The structure of offenses committed in the studied cities by type is summarized in Table 3 (quantitatively), and the percentages are shown in Figure 4.



The majority of offenses in the entire surveyed population of cities (more than 156 thousand, or about 75% of the total) are criminal in nature (Figure 2). Among them, offenses against property dominate, with an average annual number of more than 134,000 (about 86% of criminal offenses and about 65% of the total). The number of economic crimes is more than 42,000 (about 20% of the total), and traffic offenses amount to close to 10,500 (about 5% of the total offenses). Offenses against life and health, which are particularly dangerous for urban residents, deteriorating their sense of safety and quality of life, averaged more than 3800 (2.5% of criminal offenses and about less than 2% of the total) during the period under review. On the other hand, regarding crime considered harmful to families, especially children, offenses against the family and guardianship were nearly 6000 in number (less than 3% of the total and nearly 4% of criminal offenses).



An analysis of crime in individual cities showed that the highest number, in percentage terms, of offenses against life and health during the analyzed period was registered in Rzeszów and Białystok, which accounted for an average of about 4% of criminal offenses each, and the lowest number was found in Warsaw, Bydgoszcz, Kraków, Poznań, Szczecin, Gdańsk, Katowice and Wrocław (about 2% each). Offenses against property accounted for 82% of criminal offenses in Wrocław and “only” 62% in Poznań (Figure 4).



Traffic offenses accounted for as much as 10% of criminal offenses in Rzeszów and Białystok and the smallest percentage, 4%, was found in Poznań. Offenses against family and guardianship, on the other hand, accounted for between 2% of criminal offenses in Wrocław and 8% in Lublin (Figure 4).



Particularly interesting seems to be the share of offenses against freedom, freedom of conscience, sexual freedom and morality. In most cities, these offenses account for 3% to 6% of criminal offenses on an average annual basis but, in Szczecin, it is as high as 15% (Figure 4).



When analyzing the dynamics of change, the changes in the level of criminal offenses in 2022 compared to 2013 (the base year) were also determined (Table 4). In general, the number of traffic offenses, offenses against life and health, offenses against property and offenses against public safety and communication decreased in the studied cities. By contrast, many cities saw an increase in the number of offenses against family and guardianship and against freedom, freedom of conscience, sexual freedom and morality. The largest increase in the number of offenses against family and guardianship was registered in Gdańsk, Kielce, Zielona Góra, Warsaw, Rzeszów and Białystok, and the largest increase in offenses against freedom, freedom of conscience, sexual freedom and morality was registered in Kraków and Gdańsk. In turn, the largest decreases in the number of offenses against family and guardianship were registered in Kraków and in the number of offenses against freedom, freedom of conscience and sexual liberty and morality in Wrocław.



In order to determine the average annual (for the entire period 2013–2022) concentration of crime occurring in the analyzed cities, the values of the LQ indicators were specified (Equation (2)), which are presented in Table 5, while the results of calculating the concentration of crime for individual sub-years are presented in Appendix A of this paper. Using the average value for a year is an appropriate measure that makes it possible to present the situation that occurred in the studied cities in a single decade, since the absolute number of different types of offenses did not change dynamically from year to year. The summary included in Table 5 shows the average annual values of crime concentration.



The determined values of crime concentration indices made it possible to determine how the concentration of the number of total offenses (LQT) was shaped in relation to the population of the cities under study. The highest values of this index (LQT), exceeding the value of 1, in terms of total offenses occurred in half of the analyzed cities, i.e., Poznań, Szczecin, Katowice, Kielce, Opole, Kraków, Zielona Góra and Wrocław (Table 5). Warsaw was not among these cities, where, although the highest absolute number of offenses was registered (Figure 2), the value of the crime concentration index in this city reached a value below 1. The lowest value of the LQT index for total offenses was reported in Rzeszów, the city with the lowest average annual absolute number of crimes. In general, the calculations carried out indicate that the highest crime concentration in relation to population happened in most cities located in the western and southern parts of Poland (i.e., Szczecin, Poznan, Katowice, Opole, Kraków, Zielona Góra and Wrocław).



In terms of criminal offenses, in absolute terms, Warsaw had the highest average annual crime rate, and Olsztyn had the lowest (Figure 3). However, the highest crime concentration in relation to population was found in Wroclaw, and the lowest was found in Katowice and Kielce. High values of the LQ coefficient of the concentration of criminal offenses (greater than 1) were found, in addition to Wrocław, in Łódź, Warsaw, Poznań, Szczecin and Kraków, i.e., in the largest Polish cities. The highest concentration of criminal offenses occurred primarily in the cities of western Poland (Szczecin, Wrocław, Poznań) and in those of central Poland (Warsaw and Łódź) and southern Poland (Kraków) (Table 5). In this case, there is no clear regularity, as there was with the total crime concentration.



With regard to offenses of a criminal nature, it is worth also analyzing offenses against health and life and against property. In the case of offenses against health and life—which are the most dangerous for city residents (in the Polish legal system, they are counted among the most serious forms of transgression of the law and moral principles) and at the same time bring the most serious consequences for the victims, including loss of life—in as many as nine cities, the values of the LQl&h coefficient reached values greater than 1. These cities were Katowice and Poznań (the highest values), Lublin, Kraków, Łódź, Białystok, Gdańsk, Kielce and Olsztyn (Table 5). The most favorable situation in this regard was found in Warsaw, which had the lowest crime concentration in relation to population among the studied cities but, at the same time, had the highest number of such offenses in absolute terms. In the case of these offenses, it is also difficult to find a regularity indicating that they occurred in a higher concentration in a particular part of the country.



On the other hand, the highest concentration of the number of offenses against property (Table 5), which are the highest among all the analyzed types of offenses in their total number (Figure 3), was found in Wrocław and Warsaw, which coincides with their quantities in absolute numbers. By contrast, the smallest concentration of this type of offense in relation to the number of residents was reported in Białystok and was significant also in Kraków and Gdańsk, large and affluent urban centers.



The determined values of the concentration coefficients of offenses in relation to the number of inhabitants of LQT made it possible to assess the differentiation and division of cities into classes of different levels. The basis for this division, in addition to the value of the concentration coefficient, were two additional parameters of this taxonomic measure, namely the arithmetic mean and standard deviation (Equations (3)–(6)). The division criteria adopted made it possible to carry out the process of hierarchization of studied cities.



Figure 5 shows the results, illustrating the spatial differentiation of studied cities in terms of the level of concentration of offenses in relation to their total population and for individual types of these offenses.



In general, the safest cities in terms of the concentration of total offenses (relative to the number of residents) were Rzeszów and Białystok (low level) and Bydgoszcz, Lublin, Łódź, Warsaw, Gdańsk and Olsztyn (medium–low level). Katowice was considered the most dangerous city (high level), while Wrocław, Zielona Góra, Kraków, Opole, Kielce, Poznań and Szczecin were considered moderately dangerous (medium–high level).



From the point of view of residents, however, the most important issue remains that of safety in the context of the occurrence of threats of a criminal nature, including offenses against life and health, which are offenses with the most severe consequences for residents and are threatened with the highest penalties under current laws in the Polish legal system.



The most dangerous cities for all criminal offenses were Wrocław, Warsaw, Poznań and Szczecin (high level) and Lublin, Łódź, Kraków and Gdańsk (medium–high level) (Figure 5b). For criminal offenses against life and health, the most dangerous cities were Poznań and Katowice (high level) and Lublin, Łódź, Białystok, Gdańsk, Kielce and Olsztyn (medium–high level) (Figure 5e). On the other hand, safe cities in terms of concentration of total criminal offenses included Katowice and Kielce (low level) and, in terms of criminal offenses against life and health, Warsaw, Opole and Szczecin. The results obtained show that the concentration of criminal offenses in the assessment of the state of safety in individual cities cannot be considered only from the point of view of total offenses, or even only those of a criminal nature, but each type of criminal offense should be considered separately, as their effects have different severity and are perceived differently by city residents.




4.2. Assessment of the Level of Security in the Surveyed Cities


The next stage of our research involved an assessment of the level of safety in the studied cities.



The methodology for determining the safety index, based on which the ranking of studied cities in terms of safety was determined, is discussed in Section 3, and the results are shown in Figure 6. The results of the sensitivity analysis of the effect of the weight values on the results obtained, as well as the verification of the results obtained by the TOPSIS method versus the results obtained by the EDAS method (the MCDM group of methods), are presented in Appendix B of this paper.



The analysis showed that the highest value of the safety index (Pi (Safety index)) was achieved by the city of Gdańsk (0.71). Bydgoszcz was ranked second and Olsztyn third. These cities were characterized by a relatively low concentration of the most serious crimes in relation to the number of residents, which significantly affect the perception of these cities as friendly to live in and also the perceptions of tourists.



The lowest score was given to Szczecin (0.46), which was characterized, during the period under study, by a very high concentration of economic offenses and criminal offenses against freedom, freedom of conscience, sexual freedom and morality. These values were almost three times higher than the average for the surveyed cities. Offenses against freedom are particularly dangerous, as they include rape, promotion of pedophiles or forced prostitution, among other crimes.



Based on the determined values of the safety index, cities were divided into four classes with different levels of safety. The results are presented graphically in Figure 7.



A high level of safety was reported for Gdańsk, considered a provincial city, a major cultural and academic center and, at the same time, a tourist city visited by a significant number of tourists each year. The medium–high level of safety is characterized by the vast majority of the surveyed population of cities. These are the following 10 cities: Bydgoszcz, Olsztyn, Zielona Góra, Poznań, Łódź, Rzeszów, Warsaw, Kielce, Kraków and Katowice. This result should be considered very good for both residents and visitors. A medium–low level of safety was found in Lublin, Opole, Wrocław and Bialystok. One city where a low level of safety was found was Szczecin.



The levels determined make it possible to conclude that cities located in the south of Poland and in the central–western part of the country are among the safest cities. The exceptions in this case were Szczecin and Wroclaw. By contrast, cities located in the east of the country were characterized by a lower degree of safety than those located in southern Poland.



The results indicate that cities characterized by high and medium–high levels of safety are well-developed cities, most often classified as wealthy (high GDP), that implement and develop modern solutions to facilitate their management and improve safety. These cities have increasingly effective monitoring and notification systems for dangerous incidents as well as modern communications systems that increase the effectiveness of intervention efforts. Thus, in these cases, one can see the clear impact of smart solutions on the safety of urban life. At the same time, the results and solutions used in the best cities should be used in those with slightly poorer results to improve their safety.





5. Discussion and Conclusions


Striving to achieve the status of a smart city is now becoming one of the priorities of most modern cities, including those located in Poland. Achieving this goal is a huge challenge for the authorities of these cities and individual countries. This is due to the multidimensionality of the issues related to the implementation of the smart cities concept and the economy of sustainable development as well as the growing number of urban residents. These factors raise a number of social, economic and environmental problems in the process, which should be addressed as the concept is implemented. The goal of these changes is to improve the quality of life of the population, taking into account the elements of the sustainable development economy, including mainly environmental ones. The complexity and multidimensionality of this issue mean that providing the best possible conditions for living in a smart city involves not only implementing modern technological solutions but also ensuring the safety of residents and all visitors to these cities. Currently, in addition to technological aspects, social issues are becoming increasingly important in these processes. The role and importance of the human being, who, on the one hand, is to be a beneficiary of these changes and, on the other hand, should co-create this well-being and actively participate in its management, are growing [100].



One of the most important factors affecting the quality of life in a city is issues related to citizen safety. This paper addresses this social problem as key in the process of creating (building) smart cities. In order to assess and compare citizen safety in 16 provincial cities in Poland, a research methodology was developed using a set of indicators characterizing registered crime in these cities. The values of these indicators became the basis for determining crime concentration indices and safety indices of these cities. On the basis of the values of these indices, the ranking of studied cities and their safety levels were determined.



The research conducted showed that:




	–

	
Over the 10 years studied (2013–2022), the entire study population of 16 cities saw a 22% decrease in total offenses. The largest decrease occurred in Poznań (by nearly 40%). By contrast, two cities, Warsaw and Katowice, registered an increase in offenses, by 0.2% and about 5%, respectively;




	–

	
In the case of criminal offenses, there was a decrease of about 36% in the entire population studied. All cities reduced the number of criminal offenses, with the largest decrease recorded in Opole (by about 55%). The smallest decrease in this group of offenses, over the decade studied, took place in Gdańsk—by about 11%;




	–

	
The number of economic offenses in the studied cities increased by 74% on average. The decrease in economic offenses occurred in two cities: in Poznań and Szczecin (by nearly 40%). The largest increase, on the other hand, occurred in Olsztyn (by nearly four times);




	–

	
The concentration of total offenses (relative to the population) was highest, on an average annual basis, in Katowice (1.67) and the lowest, in Rzeszów (0.64). As for offenses of a criminal nature, the worst situation was in Wrocław (1.10) and the best was in Katowice and Kielce (0.82). On the other hand, the concentration of economic offenses was highest in Szczecin (2.04) and lowest in Katowice (0.43);




	–

	
Among the surveyed cities, Gdańsk has the highest value of the safety index in terms of the concentration of crimes in relation to the number of residents, and Szczecin has the lowest. These cities occupy the first and last positions, respectively, in the created safety ranking;




	–

	
The studied populations of cities in the vast majority (11 out of 16 cities) had high and medium–high levels of safety. There was a high level of safety in Gdańsk and a medium–high level of safety in Bydgoszcz, Olsztyn, Zielona Góra, Poznań, Łódź, Rzeszów, Warsaw, Kielce, Kraków and Katowice. There was a medium–low level of safety in four cities (Lublin, Opole, Wrocław and Białystok) and a low level in one (Szczecin).









The results unequivocally show great variation in crime and, thus, also in the state of safety in the cities studied. The findings also provide an opportunity to compare the state of safety in individual cities, which should be an important source of knowledge for the managers of these cities and national authorities. The goal of such analyses should be to improve the state of safety. Undoubtedly, the use of new technologies provides such opportunities. It is also obvious that their implementation is expensive and not all cities can afford it to the same extent. National and regional security policies, on the other hand, should take this into account.



The research also indicates that, as in the rest of the world, there are no crime-free cities in Poland, either criminally or economically. However, striving to achieve the status of smart cities should mobilize their authorities and residents to minimize these offenses. The results obtained for cities in Poland should be assessed as acceptable, and these cities should be assessed as safe. Among the cities with a high or medium–high level of safety are large urban centers with well-developed ICT infrastructure and implementing smart solutions, which is confirmed by their presence (Warsaw, Wrocław and Kraków) in international smart cities rankings such as the IMD Smart City Index [34] and the IESE Cities in Motion Index [35].



As the literature [15,101,102] indicates, cities that are smarter and use modern technologies to fight crime have a certain advantage over cities that do not use these technologies. An important factor is also accessibility to these technologies by citizens (taking into account the requirements of RODO, of course). Such accessibility gives residents the opportunity to actively participate in the life of the urban community and respond early to dangerous situations that may result in criminal acts. It goes without saying that such accessibility facilitates the work of security services.



At this point, it is worth mentioning the results of studies included in some studies [103]. According to them, the implementation of modern technologies can improve the lives of residents (smart city) by an average of 10 to 30% in each key aspect. These studies also show that, in a smart city, the cost of living decreases by 3%, water consumption drops by up to 30% and the time wasted on commuting decreases by about 15%. In terms of ensuring the safety of life in a smart city, the number of fatal accidents can be as much as 10% less, the number of offenses can decrease by nearly 40% (!) and the response time of emergency services to a call is reduced by about 35%. These results clearly indicate that cities that have and implement high-tech infrastructure can affect the quality of life of residents, including their safety.



However, it should be remembered that in the concept of a smart city, technology alone, regardless of its type and application, only partially contributes to reducing crime [88]. In the context of ensuring security in smart cities, in addition to the use of smart solutions, it is also necessary to properly plan urban and suburban spaces and take into account the nature of the city [104,105,106]. It is also necessary to consider the fact that the application of new technological solutions, while reducing the amount of one type of crime (criminal, traffic, etc.), activates other types of crime (such as cybercrime). Thus, the process of studying the impact of smart solutions on the structure and amount of crime and consequently on urban safety requires a comprehensive and multidimensional approach. Such research requires reliable data [107].



One of the elements of concern for the quality of life of residents is strengthening their sense of safety, which involves building awareness of threats and emergency response skills. The use of “smart” technology provides such opportunities.



With advanced monitoring systems, smart cities can, therefore, significantly reduce crime. Systems deployed in public places using artificial intelligence, deep learning and machine learning allow precise monitoring of risky behavior of people, responding to violations and predicting threats for effective prevention. An example is the increasingly widespread use of smart cameras, which not only automatically analyze recorded footage in real time but can also detect motion and sound, measure the flow of people and recognize vehicle license plates [16,108,109]. Such systems using artificial intelligence can detect suspicious behavior and activate appropriate services. This undoubtedly provides an opportunity to reduce the likelihood of dangerous incidents and even prevent terrorist attacks.



However, in the context of the increasingly widespread use of modern technology, it is also necessary to mention citizens’ right to privacy. The increasingly modern technologies used in the modern world, unfortunately, raise concerns about preserving the right to privacy [110].



In summary, intelligent solutions used in cities are able to influence reductions in the threat of crime, especially criminal offenses, but their use requires very precise legal regulations.



Data obtained from such systems should be used for a well-defined and formally sanctioned purpose, such as rapid response to dangerous events, prevention, identification of offenders or criminal proceedings [111].



In the context of the Polish cities included in this study (those already considered “smart” as well as those aspiring to be part of this group), as well as others, it is worth mentioning solutions that are able to improve the state of safety in these cities.



First of all, it seems necessary to develop monitoring systems. It also seems reasonable to provide residents with access to the National Security Threat Map. This should sensitize them to unconventional behavior and indicate places where they should exercise heightened caution. It also makes sense to create strategic programs that address the issue of improving safety based on new technologies and regional community activity. It is worth taking advantage of the experience of other cities in these processes. Such an example is the city of Neom in Saudi Arabia and many others where such measures are being taken. Finding crime patterns based on historical data would probably help predict and even prevent, for example, burglaries, which are steadily increasing in urban centers around the world [112]. In Polish cities, finding crime patterns using historical data and, e.g., machine learning, is still a major challenge. Programs to educate and promote appropriate citizen behavior should also be intensified.



To sum up the research conducted, it can be said that smart cities should be safe cities. In the process of building this safety, in addition to modern technologies, people and the entire legal system, which should take into account the changes made, are of key importance. Only such a holistic approach to this issue gives a chance to significantly improve the state of safety and citizens’ appreciation of smart solutions. At present, the concepts of smart cities and Human Smart Cities increasingly point to the increasing participation of citizens in the creation and implementation of modern solutions, especially in the urban environment [113]. Smart cities should be viewed as open spatiotemporal systems of social relations consisting of subsystems, linking various activities and groups. It should also be taken into account that most urban activities are not implemented solely on the basis of the decisions of a single individual [114,115].



Let the role and importance of citizens and their knowledge in the creation of modern cities be evidenced by the definition of smart cities included in a study [116] by Albino et al. which reads, “A smart city is a city of people who have many opportunities to use their human potential and lead creative lives. From this point of view, a term related to a smart city is a knowledge city. It is a city that is designed to encourage the nurturing and development of knowledge”.



The research conducted and the results obtained also indicate the need for further studies of the state of city safety and crime. It seems reasonable to study various types of crime not only in cities but also in individual provinces. Monitoring changes in the indicators and indices presented should provide ongoing information for the services responsible for safety.
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Appendix A


The results of calculating the concentration of crime for individual sub-years are presented in Table A1, Table A2, Table A3, Table A4, Table A5, Table A6, Table A7, Table A8, Table A9 and Table A10.





 





Table A1. Values of crime concentration ratios (LQn) in 2013.
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	Grand Total
	Criminal Offense
	Economic Offense
	Traffic Offense
	Against Life and Health
	Against Property
	Against Family and Guardianship
	Against Freedom
	Against Public Safety and Safety in Transport





	Wroclaw
	1.42
	1.05
	0.49
	1.23
	1.07
	1.60
	0.68
	1.39
	1.39



	Bydgoszcz
	0.78
	0.89
	1.92
	0.61
	1.06
	0.88
	1.49
	0.61
	1.06



	Lublin
	0.84
	1.02
	0.84
	1.25
	1.07
	0.81
	2.67
	0.35
	1.09



	Zielona Góra
	0.92
	0.92
	1.31
	1.44
	0.80
	0.64
	1.68
	0.97
	1.06



	Lodz
	0.93
	1.05
	0.72
	1.27
	1.30
	0.82
	1.22
	0.69
	1.00



	Krakow
	1.07
	1.07
	0.59
	1.62
	0.84
	1.18
	0.81
	1.30
	0.85



	Warsaw
	0.84
	1.04
	0.74
	1.50
	0.70
	1.25
	0.94
	0.81
	1.34



	Opole
	1.18
	0.96
	0.92
	2.03
	0.73
	0.80
	0.49
	1.34
	2.31



	Rzeszow
	0.65
	0.96
	1.05
	1.56
	0.88
	0.71
	1.09
	0.87
	1.48



	Bialystok
	0.60
	0.91
	1.04
	2.52
	0.92
	0.37
	2.11
	0.77
	1.64



	Gdansk
	0.98
	0.83
	2.84
	0.32
	1.11
	1.29
	0.40
	1.23
	1.28



	Katowice
	1.57
	0.95
	1.51
	0.40
	1.66
	1.10
	0.82
	0.63
	0.95



	Kielce
	0.98
	0.81
	2.58
	0.58
	1.10
	0.69
	1.12
	0.72
	1.45



	Olsztyn
	0.71
	1.02
	0.84
	1.38
	1.81
	0.45
	0.93
	1.34
	0.88



	Poznan
	1.41
	1.01
	1.14
	0.61
	1.32
	1.03
	0.96
	1.03
	0.67



	Szczecin
	0.95
	1.01
	0.84
	1.39
	0.98
	0.78
	1.16
	3.08
	0.33










 





Table A2. Values of crime concentration ratios (LQn) in 2014.
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	Grand Total
	Criminal Offense
	Economic Offense
	Traffic Offense
	Against Life and Health
	Against Property
	Against Family and Guardianship
	Against Freedom
	Against Public Safety and Safety in Transport





	Wroclaw
	1.31
	1.07
	0.72
	1.01
	0.97
	1.44
	0.58
	0.98
	1.26



	Bydgoszcz
	0.67
	0.92
	1.27
	1.19
	0.66
	1.00
	1.03
	1.31
	1.11



	Lublin
	0.87
	0.93
	1.42
	0.81
	1.26
	0.64
	1.13
	2.74
	0.41



	Zielona Góra
	1.19
	0.85
	1.72
	1.20
	0.58
	0.87
	1.11
	1.11
	1.61



	Lodz
	0.90
	1.03
	0.77
	1.49
	1.20
	0.77
	0.70
	1.11
	1.40



	Krakow
	1.07
	1.05
	0.74
	1.11
	1.26
	0.93
	0.89
	1.20
	0.80



	Warsaw
	0.90
	1.06
	0.69
	1.38
	0.71
	1.47
	0.66
	1.31
	1.09



	Opole
	1.21
	0.95
	1.14
	1.23
	0.84
	0.92
	0.51
	0.54
	4.69



	Rzeszow
	0.68
	0.94
	1.07
	1.69
	0.84
	0.68
	0.89
	0.75
	2.63



	Bialystok
	0.56
	0.99
	0.80
	1.99
	1.60
	0.33
	1.48
	2.21
	0.58



	Gdansk
	0.83
	0.98
	1.19
	0.75
	1.08
	1.12
	0.59
	1.16
	1.23



	Katowice
	1.80
	0.82
	2.54
	0.31
	1.55
	0.92
	0.60
	1.71
	0.68



	Kielce
	0.97
	0.90
	1.56
	0.87
	1.02
	0.56
	1.44
	1.66
	0.74



	Olsztyn
	0.86
	0.90
	1.47
	1.06
	0.91
	0.76
	1.11
	0.83
	1.56



	Poznan
	1.26
	1.04
	0.85
	0.79
	1.13
	1.31
	2.25
	0.32
	0.94



	Szczecin
	1.06
	0.95
	1.18
	1.00
	0.82
	0.92
	2.65
	0.42
	1.20










 





Table A3. Values of crime concentration ratios (LQn) in 2015.
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	Grand Total
	Criminal Offense
	Economic Offense
	Traffic Offense
	Against Life and Health
	Against Property
	Against Family and Guardianship
	Against Freedom
	Against Public Safety and Safety in Transport





	Wroclaw
	1.35
	1.08
	0.70
	0.99
	0.92
	1.61
	0.71
	0.67
	1.40



	Bydgoszcz
	0.67
	0.94
	1.07
	1.16
	0.81
	0.97
	1.50
	1.09
	0.85



	Lublin
	0.77
	1.02
	0.79
	1.78
	0.97
	0.63
	1.55
	1.68
	0.60



	Zielona Góra
	1.13
	0.87
	1.52
	1.23
	0.79
	0.66
	1.55
	1.08
	1.13



	Lodz
	0.94
	1.01
	0.92
	1.23
	1.05
	0.90
	0.81
	1.14
	1.14



	Krakow
	1.09
	1.00
	1.06
	0.79
	0.90
	1.29
	1.01
	0.89
	0.98



	Warsaw
	0.96
	1.05
	0.77
	1.15
	0.81
	1.37
	0.77
	1.09
	1.13



	Opole
	1.34
	0.97
	1.11
	1.16
	0.90
	0.81
	0.93
	0.47
	2.91



	Rzeszow
	0.65
	0.90
	1.26
	1.59
	1.00
	0.49
	1.02
	0.89
	2.22



	Bialystok
	0.59
	0.90
	1.23
	1.55
	1.21
	0.41
	1.79
	1.45
	0.76



	Gdansk
	0.82
	1.00
	1.01
	0.99
	0.99
	1.07
	0.84
	0.93
	1.16



	Katowice
	1.49
	0.90
	1.61
	0.63
	1.35
	0.78
	0.98
	1.52
	0.63



	Kielce
	0.86
	0.87
	1.63
	0.91
	1.18
	0.50
	2.24
	1.08
	0.69



	Olsztyn
	0.89
	0.92
	1.40
	0.84
	1.31
	0.72
	1.17
	1.17
	0.74



	Poznan
	1.25
	1.00
	1.13
	0.57
	1.35
	1.21
	0.96
	0.82
	0.75



	Szczecin
	1.00
	0.94
	1.21
	1.03
	1.15
	0.63
	1.89
	0.49
	1.48










 





Table A4. Values of crime concentration ratios (LQ) in 2016.
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	Grand Total
	Criminal Offense
	Economic Offense
	Traffic Offense
	Against Life and Health
	Against Property
	Against Family and Guardianship
	Against Freedom
	Against Public Safety and Safety in Transport





	Wroclaw
	1.33
	1.11
	0.55
	1.22
	1.03
	1.44
	0.75
	0.74
	1.16



	Bydgoszcz
	0.70
	0.97
	1.09
	1.01
	1.08
	0.85
	1.52
	1.39
	0.55



	Lublin
	0.77
	0.95
	1.10
	1.33
	0.98
	0.65
	1.72
	1.44
	0.59



	Zielona Góra
	0.89
	0.93
	1.08
	1.58
	1.13
	0.49
	1.72
	1.26
	0.88



	Lodz
	0.88
	1.06
	0.62
	1.78
	1.04
	0.86
	0.90
	0.90
	1.33



	Krakow
	1.14
	0.95
	1.31
	0.71
	0.88
	1.12
	1.00
	0.93
	1.14



	Warsaw
	1.02
	1.00
	1.03
	0.85
	0.82
	1.48
	0.79
	0.99
	1.10



	Opole
	1.17
	0.95
	1.04
	1.46
	0.74
	0.85
	0.75
	0.81
	2.57



	Rzeszow
	0.61
	0.93
	1.02
	2.14
	0.81
	0.57
	1.08
	0.30
	6.21



	Bialystok
	0.61
	0.92
	1.16
	1.64
	1.13
	0.45
	1.27
	1.56
	0.92



	Gdansk
	0.89
	0.97
	1.23
	0.78
	1.08
	1.07
	0.93
	0.92
	0.99



	Katowice
	1.36
	0.92
	1.51
	0.80
	1.20
	0.76
	0.83
	1.47
	0.83



	Kielce
	0.96
	0.81
	2.30
	0.55
	1.08
	0.65
	1.88
	0.85
	0.96



	Olsztyn
	0.97
	0.93
	1.40
	0.82
	1.34
	0.73
	0.90
	1.89
	0.57



	Poznan
	1.13
	1.10
	0.57
	1.04
	1.56
	0.98
	1.23
	0.75
	0.76



	Szczecin
	0.98
	0.97
	1.04
	1.21
	0.84
	0.87
	1.48
	0.81
	1.18










 





Table A5. Values of crime concentration ratios (LQ) in 2017.
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	Grand Total
	Criminal Offense
	Economic Offense
	Traffic Offense
	Against Life and Health
	Against Property
	Against Family and Guardianship
	Against Freedom
	Against Public Safety and Safety in Transport





	Wroclaw
	1.20
	1.14
	0.52
	1.64
	0.76
	1.66
	0.68
	0.91
	1.19



	Bydgoszcz
	0.67
	1.02
	0.85
	1.29
	1.14
	0.79
	1.27
	1.58
	0.56



	Lublin
	0.83
	0.91
	1.34
	0.98
	1.17
	0.72
	1.11
	1.96
	0.53



	Zielona Góra
	0.97
	0.97
	1.09
	1.12
	1.18
	0.68
	1.72
	0.96
	0.73



	Lodz
	0.85
	1.07
	0.68
	1.73
	0.95
	0.95
	0.70
	1.48
	1.06



	Krakow
	1.45
	0.75
	2.49
	0.35
	0.92
	1.13
	0.80
	0.79
	1.56



	Warsaw
	0.95
	1.10
	0.63
	1.28
	0.78
	1.59
	0.78
	1.06
	1.03



	Opole
	0.97
	1.06
	0.62
	2.48
	0.89
	0.77
	0.37
	0.95
	4.17



	Rzeszow
	0.65
	0.89
	1.30
	1.48
	0.81
	0.66
	0.90
	0.59
	3.50



	Bialystok
	0.57
	1.00
	0.76
	2.44
	1.18
	0.43
	1.57
	1.47
	0.79



	Gdansk
	0.92
	0.94
	1.29
	0.79
	1.18
	0.86
	0.69
	1.30
	1.07



	Katowice
	1.48
	0.94
	1.27
	0.84
	1.47
	0.76
	0.72
	1.30
	0.93



	Kielce
	0.91
	0.81
	1.89
	0.70
	1.38
	0.46
	1.42
	1.51
	0.80



	Olsztyn
	0.86
	0.98
	1.07
	1.02
	1.47
	0.68
	0.96
	1.13
	0.86



	Poznan
	1.08
	1.02
	0.96
	0.76
	1.41
	0.97
	0.93
	1.02
	0.81



	Szczecin
	0.95
	1.14
	0.36
	3.44
	0.80
	0.72
	4.70
	0.33
	1.12










 





Table A6. Values of crime concentration ratios (LQ) in 2018.
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	Grand Total
	Criminal Offense
	Economic Offense
	Traffic Offense
	Against Life and Health
	Against Property
	Against Family and Guardianship
	Against Freedom
	Against Public Safety and Safety in Transport





	Wroclaw
	1.19
	1.12
	0.59
	1.21
	0.93
	1.56
	0.59
	0.61
	1.84



	Bydgoszcz
	0.80
	0.90
	1.41
	0.72
	0.74
	1.33
	1.25
	1.50
	0.58



	Lublin
	0.77
	0.99
	0.97
	1.36
	1.10
	0.58
	1.17
	3.31
	0.38



	Zielona Góra
	1.22
	0.92
	1.33
	0.95
	0.99
	0.78
	1.02
	2.06
	0.66



	Lodz
	0.84
	1.01
	0.90
	1.46
	1.03
	0.84
	0.60
	0.92
	2.08



	Krakow
	0.91
	1.05
	0.79
	1.17
	0.80
	1.30
	0.64
	0.96
	1.64



	Warsaw
	1.03
	1.04
	0.88
	0.88
	1.05
	1.29
	0.59
	1.35
	0.95



	Opole
	0.96
	1.02
	0.77
	2.15
	0.75
	0.76
	0.62
	1.56
	1.71



	Rzeszow
	0.63
	0.86
	1.50
	1.34
	0.84
	0.68
	0.92
	0.71
	2.78



	Bialystok
	0.80
	0.74
	2.52
	0.76
	1.22
	0.39
	1.15
	1.10
	1.59



	Gdansk
	0.90
	1.04
	0.83
	1.29
	1.12
	0.87
	0.83
	1.43
	0.88



	Katowice
	1.37
	0.92
	1.36
	0.77
	1.42
	0.66
	0.81
	1.98
	0.67



	Kielce
	1.03
	0.83
	1.96
	0.59
	1.26
	0.69
	0.85
	2.56
	0.56



	Olsztyn
	0.87
	0.86
	1.75
	0.82
	0.61
	1.50
	0.69
	0.77
	1.96



	Poznan
	1.15
	0.93
	1.50
	0.50
	1.30
	0.99
	0.84
	1.74
	0.53



	Szczecin
	1.32
	1.04
	0.54
	2.09
	0.69
	0.90
	6.04
	0.11
	2.33










 





Table A7. Values of crime concentration ratios (LQ) in 2019.
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	Grand Total
	Criminal Offense
	Economic Offense
	Traffic Offense
	Against Life and Health
	Against Property
	Against Family and Guardianship
	Against Freedom
	Against Public Safety and Safety in Transport





	Wroclaw
	1.10
	1.06
	0.78
	1.16
	0.73
	1.73
	0.34
	1.34
	1.67



	Bydgoszcz
	0.88
	0.79
	2.23
	0.47
	0.84
	1.49
	0.39
	4.50
	0.47



	Lublin
	0.78
	0.90
	1.38
	1.05
	0.96
	0.68
	0.57
	5.72
	0.46



	Zielona Góra
	1.26
	0.80
	2.11
	0.53
	1.37
	0.81
	0.38
	3.88
	0.64



	Lodz
	0.78
	0.99
	0.95
	1.43
	1.25
	0.66
	0.39
	1.86
	1.65



	Krakow
	0.89
	1.04
	0.84
	1.08
	1.48
	0.75
	0.36
	1.50
	1.69



	Warsaw
	1.00
	1.03
	0.90
	0.93
	0.67
	1.98
	0.27
	2.92
	0.97



	Opole
	1.00
	0.80
	1.95
	0.94
	0.74
	0.87
	0.28
	1.75
	3.11



	Rzeszow
	0.56
	0.95
	0.97
	2.05
	1.14
	0.38
	0.65
	2.87
	1.17



	Bialystok
	0.71
	0.83
	1.70
	1.18
	1.08
	0.59
	0.41
	3.19
	1.20



	Gdansk
	1.05
	0.86
	1.75
	0.61
	1.04
	1.23
	0.53
	1.50
	0.96



	Katowice
	1.24
	0.98
	0.95
	1.17
	1.20
	0.66
	0.33
	4.58
	0.85



	Kielce
	1.09
	0.75
	2.52
	0.44
	1.40
	0.55
	0.65
	3.81
	0.54



	Olsztyn
	0.78
	0.87
	1.66
	0.74
	1.23
	0.79
	0.47
	1.35
	1.58



	Poznan
	0.90
	1.12
	0.55
	1.38
	1.49
	0.81
	0.51
	3.30
	0.52



	Szczecin
	2.01
	1.20
	0.32
	2.34
	0.71
	0.69
	13.28
	0.07
	2.29










 





Table A8. Values of crime concentration ratios (LQ) in 2020.
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	Grand Total
	Criminal Offense
	Economic Offense
	Traffic Offense
	Against Life and Health
	Against Property
	Against Family and Guardianship
	Against Freedom
	Against Public Safety and Safety in Transport





	Wroclaw
	1.12
	1.13
	0.53
	1.57
	0.79
	1.59
	0.69
	0.58
	1.94



	Bydgoszcz
	0.89
	0.89
	1.55
	0.64
	0.78
	1.28
	1.46
	1.30
	0.56



	Lublin
	0.78
	0.94
	1.21
	0.96
	1.25
	0.64
	1.86
	1.11
	0.61



	Zielona Góra
	1.24
	0.93
	1.23
	0.98
	1.17
	0.66
	1.49
	1.23
	0.69



	Lodz
	0.96
	0.94
	1.25
	0.94
	1.22
	0.73
	0.89
	0.80
	1.54



	Krakow
	0.91
	1.05
	0.84
	0.88
	1.03
	1.10
	1.36
	0.35
	1.98



	Warsaw
	1.02
	1.02
	0.94
	0.91
	0.74
	1.67
	0.80
	0.99
	1.01



	Opole
	0.82
	0.95
	0.97
	1.95
	0.59
	0.85
	0.80
	1.17
	2.04



	Rzeszow
	0.72
	0.88
	1.35
	1.37
	1.15
	0.44
	1.69
	1.02
	1.15



	Bialystok
	0.83
	0.94
	1.11
	1.42
	1.14
	0.51
	1.43
	1.90
	0.65



	Gdansk
	1.01
	1.03
	0.87
	1.05
	1.13
	1.06
	0.75
	1.13
	0.97



	Katowice
	1.42
	1.02
	0.98
	0.70
	1.70
	0.88
	0.72
	1.87
	0.52



	Kielce
	1.10
	0.73
	2.54
	0.54
	1.21
	0.60
	1.41
	1.23
	0.83



	Olsztyn
	0.94
	0.77
	2.32
	0.50
	0.97
	0.97
	0.95
	0.84
	1.28



	Poznan
	1.04
	1.01
	1.01
	0.75
	1.56
	0.86
	1.04
	1.52
	0.48



	Szczecin
	1.09
	1.03
	0.68
	2.65
	0.77
	0.60
	1.43
	0.58
	2.50










 





Table A9. Values of crime concentration ratios (LQ) in 2021.
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	Grand Total
	Criminal Offense
	Economic Offense
	Traffic Offense
	Against Life and Health
	Against Property
	Against Family and Guardianship
	Against Freedom
	Against Public Safety and Safety in Transport





	Wroclaw
	1.08
	1.14
	0.57
	1.61
	0.88
	1.18
	0.64
	0.72
	2.04



	Bydgoszcz
	0.88
	0.95
	1.11
	0.99
	0.97
	0.77
	1.30
	1.86
	0.58



	Lublin
	0.89
	0.91
	1.35
	0.82
	1.30
	0.72
	1.15
	2.40
	0.39



	Zielona Góra
	1.14
	0.85
	1.53
	0.84
	1.00
	0.92
	0.95
	1.69
	0.67



	Lodz
	0.88
	1.07
	0.75
	1.59
	1.35
	0.61
	0.73
	0.90
	1.81



	Krakow
	0.85
	1.03
	0.96
	0.77
	1.12
	1.24
	1.12
	0.39
	1.77



	Warsaw
	0.94
	1.10
	0.72
	1.16
	0.79
	1.42
	0.57
	1.80
	0.87



	Opole
	1.08
	0.76
	1.95
	0.89
	0.83
	0.60
	0.73
	1.18
	2.41



	Rzeszow
	0.77
	0.82
	1.66
	1.04
	0.96
	0.63
	1.12
	1.29
	1.16



	Bialystok
	0.69
	0.94
	1.03
	1.78
	0.99
	0.47
	1.10
	2.23
	0.90



	Gdansk
	1.02
	1.04
	0.88
	0.97
	1.11
	1.14
	0.71
	1.01
	1.10



	Katowice
	2.50
	0.51
	4.59
	0.20
	1.13
	2.23
	0.31
	1.72
	0.75



	Kielce
	1.24
	0.78
	1.94
	0.69
	0.93
	1.04
	0.87
	1.16
	1.08



	Olsztyn
	0.67
	0.93
	1.18
	1.02
	1.17
	0.68
	0.92
	1.01
	1.30



	Poznan
	0.95
	1.17
	0.53
	1.29
	1.54
	0.82
	0.79
	2.00
	0.49



	Szczecin
	1.11
	1.24
	0.23
	6.54
	0.68
	0.56
	7.24
	0.16
	2.20










 





Table A10. Values of crime concentration ratios (LQ) in 2022.
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	Grand Total
	Criminal Offense
	Economic Offense
	Traffic Offense
	Against Life and Health
	Against Property
	Against Family and Guardianship
	Against Freedom
	Against Public Safety and Safety in Transport





	Wroclaw
	1.23
	1.11
	0.68
	1.21
	1.06
	1.16
	0.59
	0.55
	2.42



	Bydgoszcz
	0.80
	0.83
	1.62
	0.94
	0.72
	0.94
	1.22
	1.22
	1.03



	Lublin
	0.71
	0.96
	1.09
	1.18
	1.22
	0.60
	1.58
	1.32
	0.66



	Zielona Góra
	1.11
	1.04
	0.75
	1.99
	0.78
	0.80
	1.62
	1.25
	0.76



	Lodz
	0.73
	1.06
	0.76
	1.61
	1.22
	0.68
	0.72
	1.16
	1.41



	Krakow
	0.95
	1.07
	0.82
	0.96
	0.93
	1.32
	2.27
	0.14
	2.59



	Warsaw
	1.07
	1.06
	0.83
	0.95
	0.74
	1.67
	0.58
	1.78
	0.79



	Opole
	0.90
	0.91
	1.23
	1.36
	1.00
	0.66
	0.83
	0.96
	1.86



	Rzeszow
	0.81
	0.74
	1.74
	0.94
	1.29
	0.46
	1.24
	1.38
	0.94



	Bialystok
	0.62
	0.90
	1.16
	1.82
	0.87
	0.55
	0.95
	2.53
	0.89



	Gdansk
	1.11
	1.02
	0.98
	0.91
	1.15
	1.04
	0.66
	1.45
	0.88



	Katowice
	2.12
	0.56
	3.81
	0.25
	1.28
	1.14
	0.58
	1.61
	0.75



	Kielce
	0.98
	0.91
	1.32
	0.89
	1.15
	0.65
	1.12
	1.82
	0.69



	Olsztyn
	0.79
	0.71
	2.33
	0.68
	0.99
	1.04
	0.57
	0.77
	2.11



	Poznan
	0.93
	1.16
	0.56
	1.14
	1.82
	0.83
	0.81
	1.72
	0.49



	Szczecin
	0.89
	1.22
	0.27
	5.65
	0.74
	0.65
	3.09
	0.43
	1.52











Appendix B


Sensitivity Analysis—the effect of weight values on the obtained ranking of cities by the TOPSIS method.



The sensitivity analysis was carried out for the approach based on changing weights of indicators included in the study. A total of four cases of different values of indicator weights were analyzed (Table A11).





 





Table A11. Values of studied indicator weights.






Table A11. Values of studied indicator weights.












	
	Case 1 (Expert Method—Method Included in the Study)
	Case 2 (Change in Weight Values from Expert Method by +/−5%)
	Case 3

(Standard Deviation Method)
	Case 4 (Method of Equal Weights of Indicators)





	Economic offenses
	0.100
	0.105
	0.101
	0.143



	Criminal traffic offenses
	0.125
	0.131
	0.129
	0.143



	Criminal offenses against life and health
	0.250
	0.213
	0.251
	0.143



	Criminal offenses against property
	0.150
	0.158
	0.133
	0.143



	Criminal offenses against liberty, freedom of conscience, sexual freedom and morality
	0.120
	0.126
	0.101
	0.143



	Criminal offenses against family and guardianship
	0.130
	0.137
	0.151
	0.143



	Criminal offenses against general security and safety in communications
	0.125
	0.131
	0.134
	0.143








The results obtained allow us to conclude that there is little sensitivity of the indicator weights to changes in the ranking position of the cities included in the analysis (Figure A1).
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Figure A1. Ranking of cities obtained by the TOPSIS method for different indicator weights. 






Figure A1. Ranking of cities obtained by the TOPSIS method for different indicator weights.
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Spearman correlation coefficients (Table A12) were determined to assess the consistency and similarity (variation) between the obtained rankings for different values of indicator weights.





 





Table A12. Spearman’s rank correlation coefficient values between ranking positions for different methods of determining indicator weights.






Table A12. Spearman’s rank correlation coefficient values between ranking positions for different methods of determining indicator weights.





	Tested Parameters
	Spearman Rank
	p < 0.05





	Case 1 and Case 2
	0.997
	0.00000



	Case 1 and Case 3
	0.985
	0.00000



	Case 1 and Case 4
	0.862
	0.00002








Based on the analysis of the values of Spearman correlation coefficients, it can be concluded that in terms of the ranking position of cities, depending on the values of the indicator weights included in the study, the biggest differences are between case 1 and case 4.



Verification of the results—comparison of the ranking obtained by the TOPSIS method with the ranking results obtained by the EDAS method.



Figure A2 shows the ranking of cities obtained from calculations using TOPSIS and EDAS methods.
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Figure A2. Ranking of cities obtained by TOPSIS method and EDAS method. 
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To assess the consistency and similarity (variation) between the rankings obtained from each method, Spearman correlation coefficients were determined for these results by the TOPSIS and EDAS methods (Table A13).





 





Table A13. Spearman rank correlation coefficient values between ranking positions by TOPSIS and EDAS methods.






Table A13. Spearman rank correlation coefficient values between ranking positions by TOPSIS and EDAS methods.





	Tested Parameters
	Spearman Rank
	p < 0.05





	TOPSIS and EDAS
	0.871
	0.00001








Based on the analysis of Spearman correlation coefficient values, there is a strong correlation between the results in terms of the ranking position of cities by the TOPSIS and EDAS methods.
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Figure 1. Distribution of studied cities in Poland. 
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Figure 2. Number of registered offenses in the entire study population between 2013–2022. 
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Figure 3. Total number of stated offenses between 2013–2022 in each city. 
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Figure 4. Summary of types of criminal offenses (in %) in the studied cities. 
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Figure 5. Differentiation of cities in terms of concentration of offenses (relative to population): total (a), criminal (b), economic (c) traffic (d), against life and health (e), property (f), against family and guardianship (g) and against freedom (h). 
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Figure 6. Ranking of studied cities in terms of the value of safety index (   P  i  (  S a f e t y   i n d e x  )     ). 
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Figure 7. Safety levels in studied cities. 
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Table 1. Characteristics of studied cities.






Table 1. Characteristics of studied cities.





	City
	Inhabitants
	Surface, km2
	Population Density,

Persons/km²
	Character of the City





	Wrocław
	632,067
	293
	2302.1
	A city aspiring to be a metropolitan city



	Bydgoszcz
	359,428
	176
	1875.6
	Large regional center



	Lublin
	343,598
	148
	2246.5
	Large regional center



	Zielona Góra
	118,405
	278
	500.5
	Small regional center



	Łódź
	711,332
	293
	2245.3
	A city aspiring to be a metropolitan city



	Kraków
	758,992
	327
	2457.6
	A city aspiring to be a metropolitan city



	Warsaw
	1,724,404
	517
	3600.1
	Metropolitan city



	Opole
	120,146
	149
	848.5
	Small regional center



	Rzeszów
	183,108
	129
	1528.4
	Large regional center



	Białystok
	295,282
	102
	2865.0
	Large regional center



	Gdańsk
	461,531
	266
	1829.3
	Large regional center



	Katowice
	304,362
	165
	1700.9
	Large regional center



	Kielce
	199,870
	110
	1677.0
	Large regional center



	Olsztyn
	174,675
	88
	1904.6
	Large regional center



	Poznań
	548,028
	262
	2066.8
	A city aspiring to be a metropolitan city



	Szczecin
	408,172
	301
	1302.5
	Large regional center










 





Table 2. Index of change dynamics for total, criminal and economic offenses.






Table 2. Index of change dynamics for total, criminal and economic offenses.





	
City

	
Total Offenses

	
Criminal Offenses

	
Economic Offenses




	
%






	
Wrocław

	
67.72

	
59.36

	
222.21




	
Bydgoszcz

	
80.35

	
61.95

	
140.22




	
Lublin

	
66.27

	
51.29

	
179.86




	
Zielona Góra

	
93.82

	
87.45

	
135.07




	
Łódź

	
61.13

	
51.01

	
145.13




	
Kraków

	
69.65

	
57.59

	
214.35




	
Warsaw

	
100.23

	
84.87

	
257.09




	
Opole

	
59.47

	
46.52

	
167.33




	
Rzeszów

	
96.60

	
62.11

	
278.01




	
Białystok

	
80.87

	
65.86

	
198.26




	
Gdańsk

	
88.06

	
89.40

	
82.63




	
Katowice

	
104.84

	
51.26

	
347.77




	
Kielce

	
78.25

	
72.71

	
100.21




	
Olsztyn

	
87.15

	
50.58

	
376.97




	
Poznań

	
51.53

	
49.16

	
64.83




	
Szczecin

	
73.11

	
72.68

	
62.63




	
Total (studied city population)

	
78.0

	
64.44

	
173.44











 





Table 3. Average annual number of offenses for the period from 2013 to 2022.
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Cities Studied

	

	
Average Annual Number of Offenses for the Period from 2013 to 2022




	
Total

	
Criminal

	
Economic

	
Traffic Offense

	
Against Life and Health

	
Against Property

	
Against Family and Guardianship

	
Criminal Offenses against Freedom, Freedom of Conscience, Sexual Freedom and Morality

	
Against Public Safety and Safety in Transport






	
Wrocław

	
23,215.60

	
18,624.80

	
3078.50

	
945.10

	
315.6

	
16,536.4

	
333.3

	
691.5

	
1226.3




	
Bydgoszcz

	
7884.80

	
5183.30

	
2003.40

	
410.00

	
131

	
4538.4

	
375.1

	
329.5

	
478.3




	
Lublin

	
7936.00

	
5537.10

	
1716.00

	
463.5

	
189.6

	
4474.1

	
543.3

	
350.1

	
516.3




	
Zielona Góra

	
4251.50

	
2781.80

	
1045.70

	
282.8

	
96.8

	
2439

	
201.8

	
195.5

	
319.4




	
Łódź

	
17,601.50

	
13,274.50

	
2912.60

	
1018.6

	
431.5

	
11,817.5

	
400.5

	
543.7

	
1138.3




	
Kraków

	
23,213.70

	
16,920.30

	
4795.10

	
973.6

	
358.2

	
13835

	
369.8

	
908.5

	
1130




	
Warsaw

	
49,765.00

	
37,920.40

	
8520.80

	
2231.7

	
632

	
32,940.3

	
1309.5

	
1360.6

	
2549.6




	
Opole

	
3844.60

	
2632.00

	
809.10

	
285.3

	
82.9

	
2296.8

	
62.6

	
90.2

	
314.8




	
Rzeszów

	
3693.70

	
2377.60

	
866.40

	
295.9

	
103.1

	
2056.3

	
107.7

	
137.8

	
329.8




	
Białystok

	
5614.10

	
3675.50

	
1249.90

	
480.9

	
195.8

	
2986.9

	
289.6

	
234.9

	
534.9




	
Gdańsk

	
12,978.40

	
9048.70

	
3078.30

	
577.1

	
231.9

	
8787

	
339.5

	
410.9

	
650.9




	
Katowice

	
14,188.70

	
8462.50

	
4853.50

	
511.8

	
264.6

	
8767.7

	
408.3

	
327.8

	
580.2




	
Kielce

	
5723.10

	
3415.70

	
1837.10

	
301.1

	
127.1

	
2825.8

	
235.8

	
211

	
349.1




	
Olsztyn

	
4160.00

	
2717.80

	
1107.30

	
229.2

	
100.5

	
2637.7

	
94.1

	
148.5

	
250.2




	
Poznań

	
17,726.70

	
13,642.80

	
3073.70

	
627.8

	
324.1

	
11,296.7

	
607.8

	
743.7

	
717.1




	
Szczecin

	
13,226.00

	
10,351.00

	
1596.10

	
842.9

	
247.6

	
6316.9

	
283.1

	
2514.5

	
938.8




	
Total for the studied cities

	
215,023.40

	
156,565.80

	
42,543.50

	
10,477.30

	
3832.30

	
134,552.50

	
5961.80

	
9198.70

	
12,024.00











 





Table 4. Index of the dynamics of change in criminal offenses from 2013 to 2022 (2013 = 100%).
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Cities Studied

	
Dynamics of Change in Criminal Offenses




	
Against General Security and Safety in Communications—Road Traffic

	
Against Life and Health

	
Against Property

	
Against the Family and Guardianship

	
Against Freedom, Freedom of Conscience, Sexual Freedom and Morality

	
Against General Security and Safety in Communications




	
%






	
Wrocław

	
74.31

	
70.63

	
66.73

	
57.88

	
51.95

	
31.77




	
Bydgoszcz

	
73.52

	
47.79

	
67.26

	
122.01

	
112.31

	
85.28




	
Lublin

	
57.53

	
62.81

	
61.21

	
87.21

	
127.33

	
65.07




	
Zielona Góra

	
62.86

	
58.41

	
95.54

	
210.91

	
119.35

	
68.52




	
Łódź

	
62.19

	
55.79

	
60.46

	
75.85

	
65.13

	
68.60




	
Kraków

	
42.83

	
44.94

	
65.81

	
48.32

	
177.78

	
49.64




	
Warsaw

	
55.17

	
55.76

	
97.23

	
194.40

	
92.76

	
62.41




	
Opole

	
37.96

	
49.64

	
53.54

	
157.14

	
83.58

	
41.41




	
Rzeszów

	
56.68

	
78.69

	
66.31

	
189.53

	
107.84

	
60.74




	
Białystok

	
48.5