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Abstract

:

Personal security is one of the many factors that must be assessed comprehensively when planning an urban competitiveness strategy. The aim of this article is to assess the competitive position of the social environment of cities in terms of security with regard to time and other competing cities. Having conducted a systemic and comparative analysis of the concepts published in the scientific literature, we analysed the concepts of sustainable cities and the social environment, reviewed the particularities of urban competitiveness, conducted research into the methods of assessing urban competitiveness, and presented an integrated assessment model (MDK) of social environment competitiveness in terms of security in the Baltic capitals. The following research methodology was used: systemic and comparative analysis of concepts and methods published in the scientific literature, statistical processing and multicriteria assessment methods. The results of the study can be used as a tool to determine the competitive position of a city in terms of time and other competing cities, a tool to identify factors that strengthen or weaken the sustainable competitiveness of cities, a tool to justify strategic decisions of cities, and a tool to determine the effectiveness of the strategic decisions taken.
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1. Introduction


More than half of the world’s population and most of the industry are concentrated in cities (Figure 1). Due to the fast process of urbanisation, cities have recently become the most significant centres of economic activity, innovation and culture, as well as objects that attract people and investments, both in the context of countries and individual regions.



The concept of urbanisation found its way into the discussions of researchers, politicians, strategists and entrepreneurs in the 20th century when the process of urbanisation became a significant factor in the changing economic and social environment. Arbušauskaitė and Juščenko [1] argue that urbanisation defines the increase in the population numbers living in urbanised areas. It is a process whereby people move to live in cities and other densely populated areas. This concept is integral to socio-economic development [2].



It has been noted that the urbanisation process differs across the board (Figure 1).



The data in Figure 1 demonstrate that the number of residents in urbanised areas increases at different rates. In 2017, 76.77% of the European population lived in cities (a difference of 14.68%), whereas the global trends demonstrated that urbanisation made up 54.83% (a difference of 21.21%).



The scientific literature on the processes of urbanisation and globalisation largely focuses on economic and demographic flows to cities [3].



There is much debate in the scientific literature with regard to the impact of the urbanisation process on urban economic development. Henderson et al. [4], Singhal et al. [5], and Xu and Watada [6] argue that this process positively affects the economic development of cities by underlining better opportunities to develop businesses, to increase productivity and to implement innovations, as well as better conditions for living, working, studying and recreation. However, Witcher [7] sees risks arising from the deteriorating ecological and social situation (e.g., social inequality, income disparity, poverty, etc.), the rising pollution and morbidity [3,8], shortages of water, food and spaces suitable for living, as well as the overconsumption of energy resources. Žalevičienė and Čiegis [9], Rutkauskas [10], Witcher [7], Zhao et al. [11], Ramanauskienė and Čiegis [12] emphasise the necessity of implementing sustainable urban development principles when developing cities and enhancing their competitiveness.



Melnikas argued that purposeful urban development and the urbanisation of territories that are focused on the implementation of standards and the realisation of expectations with regard to humanisation, democracy, ecology, life quality, economic welfare, security, social comfort, and sustainability condition the modernisation of contemporary society and the improvement of its socio-economic situation [13].



Why are some urbanised areas more densely populated than others? What causes the migration of residents from one area to another? Does ensuring physical security of individuals guarantee comprehensive security of all residents? In order to be competitive by attracting the most people, cities must identify the factors influencing people’s decisions, monitor these trends and make timely changes. Our hypothesis is that assessing the competitiveness of the urban social environment in terms of security must include a complex analysis that combines the factors determining the competitiveness of the urban social environment into a unified system. The aim of this article is to assess the competitive position of the social environment of the cities in terms of security with regard to time and other competing cities. The article consists of an introduction, three sections, a discussion, and general conclusions. The Section 2 analyses related literature and offers the definitions and analysis of the concepts of a sustainable social environment and its security, as well as urban competitiveness that is based on the principle of sustainable development. Competitiveness assessment shapes the concept of the city as a constantly changing and environmentally influenced environmental entity. We review the diverse and particular factors and assessment methods of urban competitiveness. In the Section 3, we form the research methodology. The Section 4 presents an empirical study of the integrated competitiveness assessment of the sustainable social environment in terms of security in the Baltic capitals. This empirical research into the competitiveness of the social environment in terms of security in the Baltic capitals was conducted using the MDK model [14], which determines urban competitiveness with regard to three levels, i.e., basic, developmental and interactional, which are structured in accordance with the sustainable development principles, i.e., economic, social and environmental ones. The conclusions summarise the results of the article.




2. Related Literature Analysis


Recognising that it is important to aim for sustainable socio-economic development that also considers ecological factors, authors of the article analysed the scientific literature on the concepts of sustainable cities and sustainable development. The scientific literature [9,11,15,16,17,18,19,20] defines a sustainable city as the improvement of life in the city that includes environmental, cultural, political, institutional, social and economic components without burdening future generations. The objective of urban sustainability is to reduce the consumption of natural resources and the production of waste, thus improving a city’s suitability for living and its ability to harmonise local, regional and global ecosystems [21].



2.1. Sustainable Social Environment and Its Security


The scientific literature offers a variety of definitions for a sustainable social environment. In their analysis of social infrastructure, Bruneckienė et al. [22] and Snieška and Zykienė [23] identified four sectors and assessed the following factors: public transport, public health and social security (public health and social security infrastructure), education and science (general, professional and higher education systems, research infrastructure), and public security infrastructure. In the category of social infrastructure, the researchers Snieška and Zykienė [23] included schools, social security and public health institutions, hospitals and all other institutions that ensure that the social needs are met, thus contributing to the growth of the national economic level due to the fact that the social infrastructure network creates the conditions for the country’s residents to acquire education, professional skills and qualifications that are then applied at work. In 2015, the United Nations General Assembly (the UN) approved 17 sustainable development goals whose main objective is to implement the set goals in accordance with the Sustainable Development Agenda 2030. The following social environment development goals are identified on the basis of the above document: to ensure a comprehensive, equal education that is of high quality and to encourage lifelong learning; to achieve gender equality; to reduce national and international inequality; to encourage peaceful and inclusive societies for sustainable development; to ensure equal opportunities for anyone to demand justice and to create efficient, responsible and inclusive institutions at all levels; to improve the means of implementation and to restore a global sustainable development partnership [24]. In their social environment analysis, Panda et al. [25] identify the following aspects: the opportunity to meet one’s basic needs; accommodation; public health; security; education; private capital; demography; poverty level; culture; recreational space; and the possibility to acquire credit. Činčikaitė and Paliulis [14] defined social environment in terms of the following factors: human capital; migration; a city’s social burden; urban security; community learning, partnership and activities; social, cultural and sports infrastructure; educational system; urban psychological climate; urban demographics situation; medical care infrastructure. The scientific literature analysis demonstrated that the urban social environment and the factors describing it have a variety of definitions. The security factor is generally understood as physical security that excludes personal psychological security.



A safe environment is the only appropriate environment in which the implementation and development of human rights and freedoms are possible. The feeling of security determines both the behaviour and quality of life of individuals and the social and political stability of the state, the confidence of the population in the legal and institutional mechanisms functioning in it [26].



The European Declaration of Urban Rights lists the right to security as the first one: the right “to a secure and safe town, free, as far as possible, and from crime, delinquency and aggression”. Physical security means being safe in any situation that could endanger the physical security of an individual—this may refer to crime and violence. A sense that the physical security is often compromised may have a bigger effect on the psychological well-being than the impact of any real danger (Figure 2).



In research on criminology and urban sociology, the fear of crime is increasingly understood in a broader context, as “criminal activities that are the cause of insecurity no longer explain this phenomenon” [27]. The research results revealed that the concept of fear of crime in the population often lies in their own unconscious fear and anxiety related to the feeling of socio-psychological insecurity and fear of the social world and the city in general [28,29].



According to Dzamalova et al. [30], the psychological security state at the level of the city is based on the psychological state of its individuals and is affected by environmental factors. In their research into the concept of psychological security, Wang et al. [31] identified that it may be defined in more than one way: one approach is—the four dimensions: street crime, emotional security, physical security, and property security; another—six dimensions: property security, personal security, traffic safety, medical security, food provisions, and employment security. According to the Wang et al. [31], Foster et al. [32], Prieto and Bishop [33], Martin et al. [34], and Tseng et al. [35], it may be said that psychological security is affected by social security, food availability and other related factors. Wang et al. [31] offer the following classification of social environment security: loyalty to the city, professional security, perception of social risk, and fear of technological innovation.



Newman et al. [36] and Chen et al. [37] describe psychological security at the company level. Psychological security is paramount at the team level, not the company one unless the company is small. These researchers distinguished two theories: social learning theory, to argue that supportive practices and relationships at work promote psychological security, and influence as learning, productivity, innovation, and creativity. This is achieved by facilitating the theory of information sharing, employee voice, feedback-seeking, experimentation [38,39] and social exchange, arguing that supportive practices and relationships can enhance psychological security and encourage employees to respond and achieve positive work outcomes [37].



Blynova et al. [40] distinguished three levels in the analysis of psychological security: social security—like today’s social technologies, social change affects the quality of life of a country’s population; social environment, family, immediate environment; the person and his or her own perception of security or insecurity. Social security takes an essential place in every person’s life and is an integral part of a democratic state. It is an integral part of a democratic state. Social support is described as a tool [41,42]. The study of the concept of social security is inseparable from the concept of the welfare state. The most common definition in the scientific literature is Esping-Andersen’s definition of the welfare state, which states that the welfare state can be understood as a commitment of the state “to maintain a certain minimum level of welfare for its citizens” [43]. The state social policy is a set of means of expression of the welfare state, reflecting the goals of social security of the population. It is recognised that better economically developed countries have greater opportunities not only to provide support to the poor but also to pursue preventive social policies that prevent impoverishment.



Aidukaitė et al.’s [43] research revealed that when assessing the volume of social benefits in the EU countries between the old and the new countries, significant differences can be seen. In the EU (27), social benefits accounted for 27.6% of the gross domestic product (GDP). In countries such as Denmark, Finland, and France, this share of aggregated expenditure was more than 30%. In Eastern European countries—Estonia, Latvia, Lithuania, and Romania—it was less than 15%. Lazutka et al. [41], Matulionytė and Navickė [42], Paškevičiūtė and Šileika [44] emphasise the feature of post-communist welfare states—low social benefits, which often do not ensure a minimum standard of living. Balvočiūtė [45] has noted that social security, the targeting and effectiveness of its benefits are the most important means of reducing poverty.



Akizu-Gardoki et al. [46] have noted that social security benefits are rising considering the average income from work, and the income from work is increasing depending on the education and work experience. Many personal, social and economic variables affect life earnings. However, social scholars have long acknowledged the primary role of education. The authors of [46] created a model that assesses the social security system by taking into account the different abilities of employees with low and high qualifications.



However, everyone is in agreement with regard to human resources being one of the key factors that affects the long-term growth of an economy. The economic welfare of any country depends on the income of its residents, i.e., family income, the priorities of the country’s residents and the abilities of these individuals [47]. Okunevičiūtė-Neverauskienė [48] highlighted the impact of the population’s age on the growth of the country’s or city’s economy and the simultaneous increase in their competitiveness. While a larger population that is of employable age undoubtedly creates a potential for a faster development of economy and a strengthening of the social care system, cities that are less attractive in terms of economic, social and cultural conditions face problems caused by emigration. The assessment of urban competitiveness should consider the structure of the employable population because, in the researcher’s view [49], work productivity is mostly affected by residents aged 30–44, whereas 50- to 64-year-olds have a positive effect and those over 65 have a negative effect. With the importance of the labour force constantly increasing, the quality of this labour becomes crucial.



Melnikas identified a new type of society known as the information society. It reflects the transformation of the society itself into a qualitatively new state, as new priority values that express a dominant tendency to create, distribute, use and update new knowledge establish themselves in the life of this society. This society experiences a perception that the key factor in further progress is its ability to initiate, create, distribute and implement the aspiration for new knowledge and the value of establishing these aspirations in all facets of life. This means that the information society, as a new type of society, focuses on essentially new values that cause substantial changes in the entire lifestyle system [13].



There is an extensive corpus of demographic literature on population mortality [50,51], birth-rate, changes in the family model [52,53], migration [54], and population aging [55]. However, research into the changes of the employable population in the context of the above topics is lacking. Average life expectancy, the probable rate of population mortality, is widely used to assess both the health of the population and the general level of public welfare [50]. Mortality and social development theorists generally consider mortality and the structure of mortality causes to be some of the most important indicators of societal development, whereas sudden changes in population and its structure are commonly linked to changes in mortality [56].



Community has always featured as one of the factors shaping lifestyle, sense of nationality, ethnic culture and the order of the state [57]. The competitiveness of community activities is based on the ability to cooperate by taking on the territorial competitiveness skills that include social competitiveness, environmental competitiveness, communication, motivation and commitment; monitoring and critical points; opportunities and information; culture; successful development; progress; and project activities.



In recent years, an increasing number of studies employed reliable demographic data to assess the demographic and economic losses caused by inequality in a population’s health [56].



According to the definition proposed by the World Health Organisation, the state of public health depends on four key factors that are distributed in the following approximate ratios: the role of the healthcare system—20%, environmental influence—20%; congenital factors—10%; lifestyle or a healthy lifestyle—50%. Ivanauskaitė [58] proposes that the health of a population should be evaluated using the following integrated indices: a healthy lifestyle index that incudes physical activity of the population (percentage of physically active people in the last week); percentage of daily smokers (over 15 years of age); alcohol consumption per capita in litres of pure (100%) alcohol; consumption of fresh vegetables and fruits. The second index is the health security level index, which includes healthcare cost per capita; number of doctors per one thousand people; hospital beds per one thousand people; medical diagnostic equipment inventory.



Many theoretical models of economics emphasise the impact that socio-economic factors, such as unemployment, income, and economic inequality, have on migration. Although the majority of emigrants are unskilled workers, the emigration flows of skilled professionals are also high. The decision to emigrate is usually based on economic motives and the incentive of personal or professional self-realisation. However, some emigrants have also identified social and legal insecurity as important factors affecting their migratory behaviour. These processes are increasingly influenced by international migration, which became an integral part of modern societies at the end of the 20th century and the beginning of the 21st century [59].



The concept of urban social environment is very broad and described with reference to a variety of factors. The authors describe the social environment through the following factors: human capital; migration; social burden on the city; urban security, community learning, partnership, and activism; social cultural and sports infrastructure, education, and training system; the psychological climate of the city; the demographic situation of the city; medical security infrastructure, authors of the article focus on the security aspect of the social environment. Security does not only refer to physical security, which is a popular object of discussion and analysis amongst researchers studying urban competitiveness. Authors of the article define security as physical security, public health, social security in cities, educational security, housing acquisition security, income security and psychological security.




2.2. Urban Competitiveness and Its Assessment


The authors of the article define urban competitiveness as the ability of cities to use certain available competitive factors that are created or drawn by the city to ensure the success of its economic, social and environmental system and to maintain and strengthen the city’s competitive position in relation to both the other competing cities and time. This definition allows urban competitiveness to be perceived as a continuous and self-reinforcing process, rather than a finite result, whereby the result also becomes an input that later determines the outcome [60].



Paliulytė [61] demonstrated that cities compete internationally, nationally and regionally. Scholars generally emphasise that cities compete over identical goals that include being attractive to businesses, residents, investments, tourists, national/international projects, etc. It is also important to recognise that cities are becoming more alike in some respects due to globalisation, opportunities afforded by information technology and telecommunications, as well as structural changes (e.g., integration into the EU). Due to the above similarities, urban competition increases further. Given this, Paliulytė [61] and Sinkienė [62] highlight the importance of identifying the specific area of urban competitiveness. Ni et al. [63] emphasised that urban competitiveness is based not on the individual competitive advantages but on their combined effect.



Smart cities [64,65,66,67,68,69] identify the following attributes of urban competition as a process: the ability to decode targeted information, quick and timely response to changes, deployment of innovative and creative solutions, continuous learning, employment of knowledge and networks, focus on smart specialisations, application of sustainable development principles.



The scientific literature does not offer a unified method or model to assess urban competitiveness. Rutkauskas assess the competitiveness of an area in terms of the competitiveness of the activity areas dominant in the country or region, economic relations, and the situation in terms of legal, financial, and environmental aspects, natural resources, and geographical position [10], according to some researchers [14,22,60,70,71,72,73] who assessed urban competitiveness using a set of indicators comprising a complex index.



Sinkienė [62] formulated urban competitiveness models based on a variety of urban competitiveness factors (fundamental and driving or input and outcome). When studying the concept of a smart city, Auci and Mundula [65] additionally assessed the city’s socio-economic issues by analysing individual indicators and by assessing their correlation [68] or by employing various mathematical functions. In addition, the assessment of smart cities often employs the analysis of good examples (cases). Aspects of sustainable development assessment that were studied by Ramanauskienė and Čiegis [12], Biermann et al. [74], Campagnolo et al. [75], Hak et al. [76], Shaaban and Scheffran [77], Shen and Yang [78], Wang et al. [79], and Xavier et al. [80] are those aspects that are directly or indirectly included as factors in the structure of the index, or created by focusing on sustainable urban development. Servetkienė [81] proposes that material welfare could be assessed using integrated indices: (1) index of economic conditions that covers the level of unemployment, employment, average annual rate of inflation, government debt as a percentage of Gross Domestic Product (GDP), tax burden assessment in the country, and the rating of favourable business conditions; (2) living standard index that is calculated by combining GDP per capita expressed in PPS, real volume index, the percentage of population at risk of poverty and social exclusion, ratio of the minimum to the average monthly earnings (AME), the ratio of the average pension to the AME, housing affordability (how many sqm can one person purchase with 12-month earnings), share of living costs (%) on food, housing, utilities, household savings per capita; (3) living conditions index assessed using parameters such as useful space per capita (sqm), housing amenities, share of the households with middle-level income in overcrowded housing, the number of individual cars, personal computers, mobile telephones per 1000 people; (4) differentiation index that is calculated by integrating the inequality (Gini) coefficient, income and consumption differentiation between I and V quintiles or I and X deciles [81]. Other researchers propose to calculate the societal development index (SDI) that includes eight indicators: level of unemployment (%); social security costs compared to GDP (%); poverty risk (%); average probable life expectancy; useful living space per capita, sqm; state and municipal budget allocated for education compared to GDP (%); ratio of research and technological development (RTD) costs to GDP (%); and the corruption perception index [12].



In summary, the scientific literature into the urban competitiveness assessment methods demonstrates that some authors assess urban competitiveness according to one or more indicators; others develop theoretical models of urban competitiveness by building sets of quantitative and qualitative indicators; others assess it using an index or formulate mathematical equations. The assessment of social environment competitiveness in the Baltic capitals will be conducted using the integrated assessment model of urban competitiveness that is based on the principles of sustainable development (MDK) [14]. Factors are grouped into three levels (I level—basic factors; II level—developmental factors; and III level—interactional factors). These factors are structured in accordance with the components of sustainable development (i.e., a vibrant and competitive economy, a healthy environment, social welfare, and ecology).





3. Methodology


Lithuania, Latvia, and Estonia are the three Baltic states that were selected for the study because they are not only neighbouring countries belonging to the Baltic region, but they also have a similar historical past, i.e., they were annexed by the Soviet Union and regained their independence in 1990–1991. After the restoration of independence, the Baltic states experienced a rise in economic problems and a decline in demographic indicators. In 2004, all three countries joined the European Union and the economic situation changed for the better. The growing competitiveness of the region has become one of the highest priorities of the Baltic states. Although the overall competitiveness of the region is rising, the competitiveness of Lithuania, Latvia and Estonia is not equal across the global market. In most world countries, their economically strongest cities are their capitals. Accordingly, this empirical study aims to determine the competitive position and dynamics of the social environment in terms of security in the Baltic capitals during the period of 2011–2019.



The assessment of the competitiveness of a sustainable social environment in terms of security will be carried out on the basis of the MDK model. This model identifies the following factors: basic factors, developmental factors and interactional factors. These factors are structured in accordance with the components of sustainable development.



Scientific literature analysis demonstrated that competitiveness may be assessed using one or several factors or indicators or, in an integrated way, taking into account a group of competitiveness factors. It should be noted that assessing competitiveness in terms of individual factors or indicators may only partly illuminate the issues of competitiveness and cannot guarantee comprehensive results. Accordingly, this assessment of urban social environment competitiveness in terms of security includes a group of interconnected factors.



Scientific literature analysis [67,82,83,84] demonstrated that multicriteria assessment methods can be successfully applied when assessing multidimensional sustainable development processes or socio-economic phenomena because they facilitate the tasks of selection, sorting, ranking, and description. Therefore, to provide the most objective and accurate assessment of the competitiveness of the urban social environment in terms of security, authors of the article chose several multicriteria assessment methods (SAW, COPRAS, and GM) and compared their results. The study was conducted using quantitative data only. An expert survey was not carried out in this research to avoid the influence of subjective opinions in the results of the research. As a result, authors of the article assigned equal weighting factors to all factors. The study consists of the following stages:



In the first stage, the urban social environment competitiveness is calculated in terms of security in accordance with the principles of sustainable development, using the multicriteria assessment method COPRAS.



Data are normalised using the Complex Proportional Assessment (COPRAS) complex proportional method [82,83,84] to transform them into a dimensionless form, using Formula (1):


    r ˜   i j   =    r  i j    w i      ∑  j = 1  n    r  i j       ,  



(1)




where ωi—weight of the i-indicator; rij—normalised value of the i-indicator with regard to the j-object.



The priority of objects is then determined. The bigger the Qj, the higher the effectiveness (priority) of the alternative (2).


   Q j  =  S  + j   +    S  − min   ×   ∑  j = 1  n    S  − j        S  − j   ×   ∑  j = 1  n      S  − min      S  − j         ,  



(2)







The utility degree Nj of the alternative aj is determined using Formula (3) as follows:


   N j  = (  Q j  ÷  Q  max   ) × 100 % ,  



(3)







In the second stage, we calculate the urban social environment competitiveness in terms of security in accordance with the principles of sustainable development, using the multicriteria assessment method GM [85].



The geometric mean (GM) of the normalised indicator values is calculated using the following formula:


  G V =     ∏  i = 1  m     r ˜   i j      m  ,  



(4)







In the third stage, the urban social environment competitiveness is calculated in terms of security in accordance with the principles of sustainable development, using the multicriteria assessment method Simple Additive Weighting (SAW) [82,83,84]:


   S j  =   ∑  i = 1  m    w i    r ˜   i j     ,  



(5)




where Sj—multicriteria assessment value of the j-alternative; ωi—weight of the i-indicator (6); rij—normalised value of the i-indicator with regard to the j-alternative.


    ∑  i = 1  m    w i  = 1   ,  



(6)







Initial data are normalised using Formula (7) [82,85]:


    r ˜   i j   =    r  i j       ∑  j = 1  n    r  i j       ,  



(7)




where rij—value of the i-indicator with regard to the j-object.



In the fourth stage, the multicriteria methods are compared by calculating the Pearson correlation coefficient and the competitiveness rating mean for the examined period (2011–2019).




4. Research


Studies found in the scientific literature lack a complex assessment of urban social environment competitiveness in terms of security. This article aims to assess cities not in terms of economic or environmental competitiveness, but to determine which city ranks best with regard to social environment competitiveness in terms of security in the Baltic capitals. Security does not only refer to physical security, which is a popular object of discussion and analysis amongst researchers studying urban competitiveness. The authors of the article define security as physical security, public health, social security in cities, educational security, housing acquisition security, income security and psychological security. The research uses the MDK model, which is based on the principles of programmatic goal management, thus making it possible to determine the interrelationships of different levels of factors and the impact on the goal. The use of programmatic targeted management principles provides an opportunity to predict the influence of factors and their importance in achieving the set goal. Additionally, after identifying the weakening/strengthening factors of the final goal, projects are initiated to strengthen or improve the result of the factor.



Analysis of the urbanisation processes in the Baltic capitals reveals that an increasing percentage of the population is living in the cities. However, analysing the dynamics of the city population reveals contrary trends.



Figure 3 demonstrates that the number of residents in Vilnius and Tallinn during the research period increased only slightly (in 2019, Tallinn’s population was more than 10% larger than in 2011, whereas Vilnius’ population increased by almost 3%). In Riga, the population decreased by almost 5%. When examining the population of the cities in terms of gender, in 2019, Tallinn had approximately 7% more men and women living in the city compared to 2011. In Vilnius, there was an increase of approximately 3% in men and approximately 2% in women. The number of men and women decreased in Riga during the examined period, where there was an approximate decrease of 4% in men and an approximate decrease of 5% in women.



We draw the following conclusions with reference to age groups from 0 to 64: the number in the age group 20–24 is negative in all Baltic capitals (see Figure 4). This trend remains in Riga in the age group 15–54. Tallinn maintains a positive change in the population numbers in all age groups, excluding ages 20–24. Vilnius has a negative change in the population numbers in the age groups 15–24 and 45–54. With regard to crime, the crime rate dropped the most, i.e., by 70%, in Tallinn, as observed in 2019 in comparison with 2011. In Vilnius, it decreased by 30%. In Riga, crime rate is rising with a recorded 4% increase.



The assessment of the social environment competitiveness in terms of security in the Baltic capitals employed data from 2011–2019 as published by statistical databases (Eurostat and the databases from the Statistics Departments of Lithuania, Latvia and Estonia). Social environment competitiveness in terms of security in the Baltic capitals is assessed using statistical assessment methods. The results depend on the availability of information.



Value of the basic level is calculated using Formula (8):


   I   M  10     = 0.25 ×  M  110   + 0.25 ×  M  17   + 0.25 ×  M  19   + 0.25 ×  M  111   ,  



(8)




where M110—factor value of the city’s demographic; M17—factor value of the social, cultural, and sports infrastructure; M19—factor value of the medical security infrastructure; M111—factor value of the educational system.



Data in Figure 5 demonstrate that, based on the basic level of the MDK model, Vilnius leads among the Baltic capitals in the period 2011–2019. By analysing which factors had the greatest impact on this result, it is noticeable that the factors strengthening Vilnius’ position are medical protection infrastructure and the education system. The focus of the urban strategy should be (in terms of the baseline) on the city’s demographic situation.



The basic factors are those without which the city could not exist. They are of particular importance for the social development of the city. They include the city’s demographic situation, social, cultural, and sports infrastructure, medical protection infrastructure, education, and training system. The research results showed that Vilnius ranks first and Tallinn third in the analysis of the city’s competitive position by including the above-mentioned factors. Based on Figure 5a, according to the data, the competitive positions between Vilnius and Riga were very close and, since 2015, Vilnius has made a bigger gap from Riga. Analysing the possible reasons for this, it is noticeable that since 2015, the population in Vilnius (25–64 years) has started to increase, while in Riga this number has been decreasing. According to the analysis of the scientific literature, it is this age group that has the greatest impact on labour productivity.



Value of the developmental level is calculated using Formula (9):


   I   M  20     = 0.2 ×  M  212   + 0.2 ×  M  213   + 0.2 ×  M  215   + 0.2 ×  M  216   + 0.2 ×  M  214   ,  



(9)




where M212—factor value of the human capital; M213—factor value of migration; M215—factor value of urban security; M216—factor value of community learning, partnership, and activities; M214—factor value of the city’s social burden.



Data in Figure 6 demonstrate that Tallinn leads in the period of 2011–2019 using both SAW and GM methods. However, the GM method suggests that Vilnius takes the leadership position by a margin in the period of 2012–2014. Development factors are those that directly create the city’s well-being and, at the same time, through measures that allow the effective use of basic factors, shape the city’s competitiveness and include migration, urban security, community learning, partnerships, and active activities, the social burden on the city. Based on Figure 6a, it was observed that the competitive positions of Tallinn and Vilnius were similar in the period 2011–2014, and in 2015 there was the biggest gap between Tallinn and Vilnius. This is the decrease in the number of employees in Vilnius (about 4000 employees), while in Estonia, at the same time, there is an increase in the number of employees (about 26,000 employees). Of course, all factors contribute, but in 2015, the gap between Vilnius and Tallinn is affected by the change in the number of employees.



Based on the study results, it was observed that in 2011–2014, the competitive situation of all the capitals of the Baltic states was similar according to the GV method, but the situation changed after 2014. The reasons for this can be named the migration factor (migration balance in the period 2014–2019 is positive), security in the city, human capital factors.



Data in Figure 7 demonstrate that using different methods leads to different data. When using the COPRAS method, Vilnius leads in the period of 2011–2014, and Tallinn leads in the remaining period, whereas the SAW method suggests that Tallinn leads throughout the examined period (2011–2019). The use of programmatic targeted management principles provides an opportunity to predict the influence of factors and their importance in the positions of competitiveness between cities, and once the final goal weakening/strengthening factors are determined, projects are initiated to strengthen or improve the factors result. Additionally, since the study covers the period 2011–2019, not only attenuating or strengthening factors are identified, but also their changes over time.



In order to determine the link between the different methods, authors of the article calculate their correlation (Table 1).



Data in Table 1 suggest that the strongest correlation is between the results produced by COPRAS and GM methods, whereas the results using COPRAS and SAW methods in the period of 2012–2014 show a very weak correlation.



Data in Table 2 demonstrate a difference in the ranking of the Baltic capitals with regard to their social environment competitiveness in terms of security.




5. Discussion


The quality of life requirements in a contemporary city are integrally linked with a vibrant and competitive economy, a healthy environment, social welfare and ecology. Therefore, urban sustainable development principles are necessary for cities to become and remain competitive in the short and long term.



Cities are rated in accordance with indices that are obtained using different calculations. There are many of them and some are presented in Table 3 and Table 4.



Table 4 demonstrates that individual indices suggest different city ratings that depend on the purpose of the index, as well as the used indicators and methods.



Scientific sources also propose many assessment methods, complex indices and offer accounts of extensive research that includes research into smart cities, Lithuanian, Amsterdam and London case studies [73], assessment of urban competitiveness in Lithuania [14,22,86], integrated competitiveness assessment of the Baltic capitals that is based on sustainable development principles [60], ranking of priorities among the Baltic capital cities for the development of sustainable construction [83], Lisbon ranking for smart sustainable cities in Europe [87], a multicriteria evaluation of the European cities’ smart performance, considering economic, social and environmental aspects [88], in the search for the “Smart” source of the perception of quality of life in European smart cities [89], determining factors to become a sustainable smart city, an empirical study in Europe [90], and military and demographic interlinkages in the context of Lithuanian sustainability [91].



The existing methods for assessing urban competitiveness are not suited for the assessment of the social competitiveness of small cities (not included in the NUTS 2 classification) that are constantly changing and environmentally affected environmental entities nor for the identification of a set of factors that determine the social competitiveness of cities. The research results can be used as a means of determining a city’s competitive position in relation to time and other competing cities as a means of identifying factors that strengthen or weaken the sustainable competitiveness of cities, as a tool for justifying strategic urban decisions, and as a means of determining the effectiveness of the strategic decisions taken.




6. Conclusions


The increasingly faster process of urbanisation demands that cities ensure a vibrant economy, a healthy environment and social welfare. In order to be competitive by attracting the most people, cities must identify the factors influencing people’s decisions, monitor these trends and make timely changes.



When people consider living in a particular city, one of the most important factors affecting their decision is the feeling of security. Most scholars assessing the competitiveness of a territory define security as physical security or public health. However, the authors of the article expand the concept of security beyond physical security (i.e., crime rates) by including aspects of education, employment, housing, public health, the social welfare system, migration flows, and psychological security. Personal security is one of the many factors that must be evaluated in an integrated way when creating an urban competitive strategy.



The competitiveness of the urban social environment in terms of security is influenced by many factors. Analysing a single competitiveness factor cannot reflect all the issues of urban social environment competitiveness in terms of security. A comprehensive analysis of competitiveness requires a systemic examination of factors that are interconnected and that shape an integral socio-economic system of a city. The sum of their effects influences the overall competitiveness. Due to competitiveness covering many factors of competitiveness as well as their direct and indirect links, the analysis of the competitiveness issues requires a comprehensive approach. The implementation of sustainable development principles in the city is considered a necessary condition for the city to be competitive.



The assessment of the competitiveness of the social environment in terms of security in the Baltic capitals using the MDK model, which was based on the principle of programmatic targeted management, made it possible to predict the influence, importance, and changes in factors during the researched period.



This empirical research into the Baltic capitals demonstrated that the most competitive social environment in terms of security was found in Vilnius, based on the results using COPRAS and GM methods, and Tallinn, based on the SAW method.



The assessment of the competitiveness of the urban social environment in terms of security made it possible not only to assess the city’s competitive position and changes over time, but also to identify the city’s weaknesses and to strengthen the relevant factors at individual levels, which is crucial for future urban planning. The authors of the article presented an integrated assessment of the social environment competitiveness in terms of security in the Baltic capitals by detailing its levels (basic, developmental, interactional). Future research could include the assessment of economic environment competitiveness and environmental competitiveness. Furthermore, the authors of the article could assess urban competitiveness in certain periods, e.g., the economic crisis and specific events.
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Figure 1. Urbanisation in the period of 1960–2017 (https://ourworldindata.org/grapher/share-of-population-urban?tab=chart&country=OWID_WRL~Euro+area~LVA~LTU~EST, accessed on 7 April 2021). 






Figure 1. Urbanisation in the period of 1960–2017 (https://ourworldindata.org/grapher/share-of-population-urban?tab=chart&country=OWID_WRL~Euro+area~LVA~LTU~EST, accessed on 7 April 2021).



[image: Sustainability 13 06932 g001]







[image: Sustainability 13 06932 g002 550] 





Figure 2. Difference in psychological security (2011–2018). 
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Figure 3. Number of residents in the Baltic capitals in 2011–2019. 
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Figure 4. Population changes with reference to age groups in the Baltic capitals in 2011–2019. 
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Figure 5. Basic level assessment of the social environment in the Baltic capitals using COPRAS (a) and GM (b) methods. 
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Figure 6. Developmental level assessment of the social environment in the Baltic capitals using SAW (a) and GM (b) methods. 
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Figure 7. Assessment of social environment competitiveness in terms of security in the Baltic capitals using COPRAS (a) and SAW (b) methods. 
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Table 1. Social environment competitiveness values in terms of security in the Baltic capitals.
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COPRAS




	

	
2011

	

	
2012

	

	
2013

	

	
2014

	

	
2015

	

	
2016

	

	
2017

	

	
2018

	

	
2019

	




	
Tallinn

	
0.31

	
1

	
0.32

	
3

	
0.31

	
3

	
0.31

	
3

	
0.37

	
1

	
0.35

	
1

	
0.33

	
2

	
0.35

	
1

	
0.33

	
2




	
Riga

	
0.35

	
2

	
0.33

	
2

	
0.34

	
2

	
0.34

	
2

	
0.31

	
3

	
0.31

	
3

	
0.32

	
3

	
0.30

	
3

	
0.31

	
3




	
Vilnius

	
0.34

	
3

	
0.35

	
1

	
0.35

	
1

	
0.35

	
1

	
0.32

	
2

	
0.34

	
2

	
0.35

	
1

	
0.35

	
2

	
0.36

	
1




	
Correl

	
1

	

	
1

	

	
1

	

	
1

	

	
1

	

	
1

	

	
1

	

	
1

	

	
1

	




	
SAW




	

	
2011

	

	
2012

	

	
2013

	

	
2014

	

	
2015

	

	
2016

	

	
2017

	

	
2018

	

	
2019

	




	
Tallinn

	
0.52

	
1

	
0.53

	
2

	
0.52

	
2

	
0.51

	
2

	
0.58

	
1

	
0.57

	
1

	
0.55

	
2

	
0.57

	
1

	
0.58

	
1




	
Riga

	
0.49

	
3

	
0.46

	
3

	
0.46

	
3

	
0.47

	
3

	
0.46

	
2

	
0.48

	
3

	
0.49

	
3

	
0.45

	
3

	
0.49

	
3




	
Vilnius

	
0.50

	
2

	
0.53

	
1

	
0.52

	
1

	
0.53

	
1

	
0.43

	
3

	
0.51

	
2

	
0.57

	
1

	
0.50

	
2

	
0.57

	
2




	

	
1

	

	
1

	

	
1

	

	
1

	

	
1

	

	
1

	

	
1

	

	
1

	

	
1

	




	
Correl

	
−0.90

	

	
−0.03

	

	
−0.17

	

	
0.02

	

	
0.98

	

	
0.82

	

	
0.95

	

	
0.89

	

	
0.64

	




	
GM




	

	
2011

	

	
2012

	

	
2013

	

	
2014

	

	
2015

	

	
2016

	

	
2017

	

	
2018

	

	
2019

	




	
Tallinn

	
0.40

	
3

	
0.41

	
3

	
0.40

	
3

	
0.39

	
3

	
0.47

	
1

	
0.46

	
2

	
0.46

	
2

	
0.46

	
2

	
0.47

	
2




	
Riga

	
0.44

	
1

	
0.43

	
2

	
0.43

	
2

	
0.44

	
2

	
0.41

	
2

	
0.43

	
3

	
0.45

	
3

	
0.39

	
3

	
0.45

	
3




	
Vilnius

	
0.43

	
2

	
0.45

	
1

	
0.44

	
1

	
0.45

	
1

	
0.40

	
3

	
0.47

	
1

	
0.51

	
1

	
0.47

	
1

	
0.53

	
1




	
Correl

	
0.99

	

	
1.00

	

	
1.00

	

	
1.00

	

	
0.99

	

	
0.95

	

	
0.95

	

	
0.99

	

	
1.00
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Table 2. Social environment competitiveness mean values in terms of security in the Baltic capitals and city ranking.
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	COPRAS
	SAW
	GV





	Cities
	Mean 2011–2019
	Mean 2011–2019
	Mean 2011–2019



	Tallinn
	2
	1
	2–3



	Riga
	3
	3
	2–3



	Vilnius
	1
	2
	1










[image: Table] 





Table 3. Assessment of the Baltic capitals using various indices in 2021 1.
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	City
	Quality of Life Index
	Safety Index
	Health Care Index
	Cost of Living Index
	Property Price to Income Ratio
	Pollution Index
	Crime Index





	Tallinn
	168.65
	77.50
	71.28
	59.20
	9.74
	22.58
	22.50



	Vilnius
	165.21
	72.41
	75.10
	48.79
	11.05
	23.50
	27.59



	Riga
	142.27
	62.07
	60.73
	55.43
	9.59
	38.34
	37.93







1 Table is based on www.numbeo.com (accessed on 7 April 2021).
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Table 4. Assessment of the Baltic capitals using various indices in 2021 2.
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	City
	Numbeo Index
	Homicide Rate City
	Global Peace Index
	Security Risk
	Natural Disaster Risk
	Road Traffic Death Rate
	Homicide Rate Country





	Tallinn
	79.48
	2.5
	0.72
	0.25
	2.36
	7
	4.4



	Riga
	62.62
	4
	0.74
	0.25
	3.31
	10
	6.7



	Vilnius
	70.82
	3
	0.72
	0.25
	2.92
	10.6
	6.8







2 Table is based on https://globalresidenceindex.com/hnwi-index/safety-index/ (accessed on 7 April 2021).
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