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Abstract

:

The present work examines the standard of living among the Polish municipalities of the Euroregion Baltic—an institution engaged in cross-border cooperation which is striving to improve the standard of living in border areas. The time span of the study extended to the first full year after Poland’s EU accession (2004), and to the 15th anniversary of the accession and the 20th anniversary of the establishment of the Euroregion Baltic (2019 in both cases). All 38 Polish municipalities (NUTS 5) of the Euroregion were covered by the study. Using a synthetic index of standard of living based on Hellwig’s development pattern method, the municipalities were grouped into four classes according to their index value. Hierarchical methods were used to identify which municipalities had the most similar standards of living. The highest standard of living was recorded for the small, tourism-oriented town of Jastarnia and for strong urban centers (Gdańsk, Gdynia, Olsztyn, and Elbląg). Rural municipalities, especially those situated near the Polish-Russian border (Kaliningrad Oblast), had lower standards of living. The results show a progressing polarization in the standard of living, manifested by a widening gap between first-class municipalities and the other classes. This stratification was attributed to multiple factors, including the endogenous potential of the communities.






Keywords:


standard of living; cross-border cooperation; commune; Baltic Euroregion; multidimensional analysis; Hellwig’s development pattern method; rural-urban












1. Introduction


There have been many different approaches to the idea of promoting social/economic development, and they have been actualized at multiple levels (micro-, macro-, and meso-economic). It was in light of this concept that supporting regional development became an important keystone of EU economic policy. Among member states, the national cohesion policy was mostly implemented at the regional level (NUTS 2), as it was (and is) not uncommon for living conditions to be strongly polarized across different regions. This differentiation has often been much more pronounced in border regions, especially in cases where the neighboring region was part of a non-EU country. Cross-border cooperation built around Euroregions was created as a tool of supporting economic development. The development of cross-border cooperation dates back to the 1950s [1], and is believed to have been first formally defined by the Madrid Convention of 1980 [2]. Of course, this form of cooperation was not a novel idea in itself, but EU programs did lay the groundwork for institutionalized development of these entities. Notably, the term of “Euroregion” is not an official designation, meaning that it is not used in official EU documents and international cross-border cooperation agreements between states (unlike the term cross-border cooperation (or CBC) [3] (p. 28). Therefore, it is an informal designation, though commonly used in the literature on the subject [4] (p. 115), [5] (p. 192), [6] (p. 14), [7] (p. 269). In Polish documents, the “Euroregion” is described in reference to the Linkage Assistance and Cooperation for the European Border Regions (LACE), wherein it is considered to be a formal framework for cross-border cooperation that includes local/regional actors and, in many cases, economic and social partners [8]. Its organizational structure usually consists of an elected council, an executive board, thematic working groups and a secretariat [9]. A period of increased interest in cross-border cooperation and its formalization in Poland started in the early 1990s (i.e., after Poland’s political transition) [10] (p. 49). Pursuing this form of cooperation was intended to support bilateral relationships between local communities and to be a vital component of socio-economic convergence. The first Euroregion that included Polish administrative units was established in 1991 on the south-western border of Poland—Euroregion Neisse, which also encompassed German and Czech municipalities [11] (p. 105).



The most important drivers for the establishment of cross-border regions, first at the western border and then in other parts of Poland, include:




	(1)

	
The new political topography of Poland’s western border, with the Polish-German border also becoming the outer EU border;




	(2)

	
the conclusion of the Poland-EU Association Agreement, which meant that the cross-border cooperation between Poland and Germany was the first of its kind across Central and Eastern Europe;




	(3)

	
the pursuit of cross-border cooperation by local and regional communities [12].




	(4)

	
After Poland acceded to the European Union in 2004, the Polish eastern border became the outer EU border, thus enhancing its role (especially with regard to the 2007 enlargement of the Schengen area) [13] (p. 3).










2. Theoretical Overview


The literature on the subject includes a wide variety of publications dealing with regional development and cross-border cooperation in Euroregions [1,14,15,16,17,18,19,20,21,22,23,24,25,26,27,28,29,30,31,32], acknowledging its importance while also delineating the benefits and limitations of this form of international cooperation.



European Commission pointed the priorities for cross-border cooperation [14]. Perkmann [15], Scott [16], Yoder [17], Passi [18] and Lepik [19] outlined the potential of euroregions including regional point of view. Telle [20], Medeiros [21] and Jeřábek [22] came with the refreshed attempt after almost two decades of its functioning. From polish perspective, with hopes and expectations, it was well-described by Malendowski [23,24] and Palmowski [25], especially before polish accession to the EU. In subsequent years variety of topic were taking into account, including, among others, cultural potential [26,27], good-governance [28,29], and socio-economic potential of Euroregions [30]. Lately, discussion about the usefulness and activity has occurred [31,32].



The Euroregion examined in the present paper was established in 1998 in Malbork (PL) under the Agreement on Establishing the Euroregion “Baltic” [12] and encompasses areas of five countries: Denmark, Sweden, Poland, Russia, and Lithuania (Figure 1). This Euroregion is one of the biggest of its kind in Europe in terms of the number of countries included, its area, and its population. The unique nature of the agreement is highlighted by the participation of Russia (Kaliningrad Oblast), a key partner in economic and political relations of Member States [33,34,35]. Cooperation under Euroregion Baltic also furthers the intention to develop the Baltic Sea region under the European Union strategy for the Baltic Sea region (EUSBSR) put forward by the EU [36].



The Euroregion Baltic is a local-national initiative, meaning that it is managed by both local and national authorities. A Euroregion does not have legal personality, which was addressed by incorporating the Association of Polish Communes Euroregion Baltic in Poland as a legal entity. The Association was thus able to act as a signatory to the Euroregion founding agreement. As of 2020, the Euroregion consisted of 38 municipalities (NUTS 5) of two Polish voivodeships (provinces): the Pomorze voivodeship and the Warmińsko-Mazurskie voivodeship [37] (Figure 2). The newly established association had its key objective defined as: civic betterment for the region’s population in general and for the border territories in particular [38] (p. 2). The organization mainly executes its specific objectives through aid programs, both as a managing body and as a beneficiary.



The notion of living standard is interpreted very liberally in social sciences. There is no single accepted definition of the term, which is why researchers contend that interchangeable use of different designations (level of living, standard of living) is justified [39] (pp. 13–29). However, it is held that the level of living should be expressed using comparable, objective metrics. The first synthetic measurements of the standard of living arose from the concept put forward by a community of UN experts led by J. Drewnowski and W. Scott [40]. Over time, standard of living came to be associated with welfare [41]. However, as research progressed, it became clear that quantifying welfare purely on the basis of measurable factors is not without its problems [42,43,44,45], facilitating a shift towards the notion of well-being [46,47,48].



After an initial outpouring of research on the Euroregion Baltic (in the 1990s and the turn of the century which focused mainly on the social and political implications of its establishment [49,50,51,52,53,54,55,56] the interest gradually waned. As duly noted by Howaniec and Lis [8] (p. 5), the Euroregion Baltic is currently the least popular subject of works on Polish Euroregions. Given this decrease in economic research work, and keeping in mind the objectives set out in the Statute of the Association of Polish Communes Euroregion Baltic (improving living standards), the noted dearth of research work on the subject is all of the more striking.



In view of this, the aim set out for the present study was to examine the standard of living in the Polish municipalities of the Euroregion Baltic in 2005 (the first full year after Poland’s EU accession) and 2019 (which marked 15 years of EU membership and the 20th anniversary of the establishment of the Euroregion Baltic). The following hypothesis was put forward for the purpose of this analysis:

Hypothesis 1 (H1).

While the standard of living in Polish municipalities of the Euroregion Baltic has improved, the ranking of the assorted municipalities did not change between 2004 and 2019 due to their intrinsic endogenous potentials.







The research questions posed in the paper were addressed by employing a multidimensional analysis to derive a synthetic living standard index. The Euroregion Baltic municipalities were then ranked according to the value of this measure. Additionally, hierarchical methods were used to identify which municipalities were the most similar in terms of standards of living.




3. Materials and Methods


The level of living was assessed with the so-called synthetic measure of development, which allows presenting a situation of regional differentiation in the level of living, considering numerous socio-economic categories, in an easily accessible manner (i.e., through just one numerical value). This is achieved via the transformation of a multi-dimensional set of data to a single numerical value, typically from a predefined range of values. In the case of taxonomic methods, the selection of indicators will always be influenced by the author’s subjective evaluation. The literature of the subject emphasizes that the study of the same phenomenon conducted with another set of diagnostic features could bring different results. Thus, the analyzed phenomenon can be described with the utmost clarity. Next, the rearrangement of these numerical values enables scrutinizing the situation in particular areas and detect mutual relationships. However, the procedure is rather complex as it comprises several steps, which will be described in greater detail underneath.



What is fundamental for the reliability of the achieved results is selecting diagnostic variables (partial factors). They must fulfill the formal and statistical requirements, but above all, they must pertain to the subject of an analysis. Variables submitted to the final analysis were distinguished by: general approval, measurability, accessibility of numerical data, relatively high quality, and very strong connection to the subject matter [57] (pp. 36–37). One of the attributes of the variables proposed in this study was their realness, which in turn arose from the data being made relative to the population size and from the inclusion of their importance expressed as a percent contribution of each phenomenon. This approach enabled excluding the impact of the size of a rural municipality (measured by the size of its population or in other absolute numbers) on generated values of the diagnostic variables (and consequently, on the subsequent classification of municipalities). Given the above, the empirical research included only these variables which met the requirements established in connection with the formal and statistical criteria. The following were treated as necessary conditions [58] (p. 95):




	(a)

	
Completeness of data in the entire analyzed time series;




	(b)

	
Sufficient spatial variability, measured with the variability coefficient (dividing standard deviation by mean average; vj > 10 per cent);




	(c)

	
Absence of excessive mutual correlation of variables (the Pearson correlation coefficient < 0.85).









The occurrence of strongly correlated characteristics in the set of diagnostic variables means that these characteristics assign greater importance to the data, which are replicated in the performed analysis (similar data are entered into the analysis via correlated variables). This may lead to a situation where the taxonomic analysis would yield an unreliable description of the analyzed reality due to excessive weight of excessively correlated variables. Although the range of Pearson correlation coefficient in most papers is restricted to over 0.9 [56], to increase the level of elimination strongly correlated variables the level was established to 0.85.



Once the diagnostic properties had been chosen, the subsequent stage of the study was undertaken, which consisted of unitarization. Unitarization (next to standardization and normalization) is one of the normalizing formulas which bring variables to a certain range (to a state of comparability) while removing units of measure. This procedure helps avoiding situations in which variables with high absolute values (by an order of magnitude compared to other variables) would have a decisive contribution to the construction of the synthetic indicator of the level of living. This would mean, in other words, that the results of classification might be distorted by these variables, by accentuating their impact relative to the other ones. Compared to standardization, unitarization allows avoiding a situation where extreme values of certain variables would bias the final results of the synthetic indicator calculations. Unlike standardization, unitarization enables eliminating such situations, as it brings all data down to an interval from 0 to 1, both left- and right-bounded [59] (p. 18). This stage enabled transforming variables (often expressed in different units) to a state of comparability (in our case, to express them in a range from 0 to 1), using the following formula:


   z  i j   =    x  i j   −      min   i   {   x  i j    }         max   i   {   x  i j    }  −      min   i   {   x  i j    }     



(1)




  where  :



   z  i j    —unitarized value of the jth variable for the ith object,



   x  i j    —value of the jth variable for the ith object.



Once the character of each of the variables included in the research had been evaluated (which meant that they were identified as stimulants or destimulants), the destimulants had to be submitted to the process of stimulation (i.e., to the process of a destimulant transformation into a stimulant) in order to ensure that the direction of impact for all of the variables was the same and that higher values of the synthetic measure represented a higher level of living. The following stimulation formula was employed to this end [60] (p. 18):


   x  i j   = a − b  x  i j  D   



(2)




where:



j—a variable,



i—the research object (municipality),



a, b—arbitrary constants: b = 1, a =       max   i   {   x  i j  D   }   ,



   x  i j  D   —value of the jth destimulant in the ith object.



The consecutive step in our analysis involved the derivation of coordinates of the template composed of the most advantageous values scored by the individual variables in the municipalities analyzed:


   z  0 j   =  {         m a x  i   {   z  i j    }  d l a    z j S           m i n  i   {   z  i j    }    d l a    z j D         



(3)







Afterwards, distances were calculated between individual municipalities and the template, using the Euclidean metric in the following form [61] (p. 69):


   d  i 0   =     ∑  j = 1  m     (  z  i j   −  z  0 j   )  2       



(4)




where:



di0—distance of the object to the template



zij—value of normalized variable j for the ith of this object



z0j—coordinates of the template object for the jth variable.



The penultimate step in the research was to determine the value of the synthetic indicator, which served to arrange municipalities with respect to their inhabitants’ level of living. The calculations were based on the following formulas [61] (p. 69):


    s i  = 1 −    d  i 0      d 0      ,    d 0  =    d ¯   0  + 2 S (  d 0  )   ,      d ¯   0  =  1 n    ∑  i = 1  n    d  i 0       ,   S (  d 0  ) =    1 n    ∑  i = 1  n     (  d  i 0   −    d ¯   0  )  2        



(5)




where:



Si—synthetic measure of development,



di0—distance of the object from the template,     d ¯  0   —arithmetic mean d0,



S(d0)—standard deviation d0



Once the municipalities had been arranged in terms of the value of the living standard measure, the final stage of analysis was to classify individual territorial units into four clusters, depending on the synthetic indicator value. The classification was made in the following intervals:


  Cluster   1 :    w i  ∈  [   w ¯  +  s w  , 1  ]  ,  



(6)






  Cluster   2 :  w i  ∈  [   w ¯  ,  w ¯  +  s w   )  ,  



(7)






  Cluster   3 :  w i  ∈  [   w ¯  −  s w  ,  w ¯   )  ,  



(8)






  Cluster   4 :  w i  ∈  [  0 ,  w ¯  −  s w   )  .  



(9)




where:



wi—synthetic indicator,



   w ¯   —mean value of the synthetic indicator,



   s w   —standard deviation of the synthetic indicator.



Based on the selected variables, differences in the level of living were analyzed using the Hellwig’s method [62], (pp. 304–320), one of the popular multidimensional methods (methods of linear ordering), similar to the TOPSIS method [63] (pp. 153–158). The synthetic values of development measure achieved allowed for the linear arrangement of municipalities in terms of the intensity of the scrutinized phenomenon.



The above analysis was complemented with the determination of similarities in the level of living of inhabitants of the discussed territorial units. The municipalities were grouped using the hierarchical cluster analysis methods aimed at distinguishing possibly the most homogenous clusters of objects considering the similarity in terms of the structure of individual observations. In this study, these were the synthetic measures of the level of living. The distinguished groups of objects should be strongly differentiated between groups but homogenous within them as much as possible [58] (p. 66). In brief, this method aims to minimize the sum of squares of standard deviations of two clusters, that can be formed at each stage, and employs the analysis of variance approach to estimate distances between the clusters.



Ultimately, the Ward’s method was chosen to achieve a hierarchy of agglomerations, in which the starting point is the number of clusters equal to the number of objects of a study. The criterion applied to group the units into higher-order clusters (groups) was the minimum differentiation in the values of the traits [64] (p. 122) that served as the criteria for the segmentation regarding the values of the clusters created at the consecutive steps [65] (p. 6). As a result, objects included into particular groups were characterized by the highest possible similarity of the analyzed traits. In turn, the subsequent iterations are defined by the distance (dip) between a newly created cluster and the remaining ones, derived from the following formula [66] (p. 278):


   d  i p   =    n i  +  n k     n i  +  n j  +  n k     d  i k   +    n j  +  n k     n i  +  n j  +  n k     d  j k   −    n k     n i  +  n j  +  n k     d  i j    



(10)




where:



ni—number of items in cluster i,



nj—number of items in cluster j,



nk—number of items in cluster k,



dik—distance from the original cluster i to cluster k,



djk—distance from the original cluster j to cluster k,



dij—distance between the original clusters i and j.



The Ward’s method is widely accepted owing to its theoretical properties and satisfying results of simulation studies. By completing a series of simulations, T. Grabiński and A. Sokołowski proved that the effectiveness of finding the true structure of data with this method is by around 40% higher than obtained with the second most common method, one of the farthest neighbor clustering. Cf. [67], [after:] [68]. Its application allows achieving excellent results of clustering, where clusters are very homogeneous. Its other advantage is the clarity of presentation via dendrograms.



In an attempt to create a synthetic measure of development that would describe the spatial differentiation in the level of living, the first step of the taxonomic stage of the research was to select diagnostic traits. Worthy of emphasizing is the highest subjectivity of this step of the research. A scientist needs to design such a range of characteristics that would best represent the analyzed phenomenon. Our choice of diagnostic variables to calculate the synthetic measure of development was based on criteria connected with the subject matter and the formal and statistic aspects. The selected variables were characterized by the following properties [57] (pp. 37–38). They were commonly approved, highly relevant for the subject matter, measurable, supported by available numerical data, relatively high in quality, and were derived from a thorough review of the literature. The variables were transformed relative to the populations of rural municipalities to minimize the influence of the size of a given municipality on the achieved values of the variables.



The research sample consisted of statistical data connected with the standard of living in 38 municipalities of the Association of Polish Communes Euroregion Baltic (Figure 3 and Figure 4). The parameters chosen for the study are measurable and reliable, as they were derived from the official publications issued by the GUS Polish Statistical Office (Bank of Local Data) [69]. A comparative analysis was performed for the years 2005 and 2019 to verify the hypothesis that the level of living in the Euroregion increased after Poland accessed to the European Union.



The assorted municipalities of Euroregion Baltic are highly heterogeneous. The Polish administrative division classifies municipalities (NUTS 5) by type, including: strictly rural municipalities with highly dispersed populations and small communities (referred to as ‘rural municipalities’ in the nomenclature and designated as ‘R’ herein); diversified municipalities that include a principal urban center as their seat, as well as surrounding communities (categorized as urban-rural municipalities, designated ‘U-R’ herein) and, finally, strictly urban municipalities (designated ‘U’ herein). The last category is in itself multifarious. Urban municipalities include large, often metropolitan cities, and regional urban centers that serve as reference points for the surrounding, highly rural communities. This is important in terms of the social and economic potential of the municipality, as well as the endogeneity of its growth drivers. In the case of the Euroregion Baltic municipalities, this distinction becomes apparent in two scenarios in particular. First, when two kinds of municipalities (i.e., urban and rural) from the same region benefit from their Euroregional status (these being: Bartoszyce, Braniewo, Elbląg, Górowo Iławeckie, and Iława). The second refers to a collection of large urban centers, often near regional capital cities (Gdańsk, Gdynia, Olsztyn, and Elbląg) with local population centers and hubs of economic activity (e.g., Bartoszyce, Górowo Iławeckie, Iława, and Kętrzyn). In the second case, the endogenous potential of the unit will favor strong urban centers.



The variables included in the analysis pertain to several fields of life (e.g., demography, housing, labor market, social and cultural infrastructure, environmental protection, and financial indicators of the local government bodies). Some of the potential variables were eliminated at the early selection stage, mostly due to the incompleteness of data or, in some cases, since the aggregation of data at this level of the administrative division was impeded by organizational and formal considerations. The formal and statistical tests made it possible to collate a final set of variables describing spatial differentiation in the level of living in municipalities of Association of Polish Communes Euroregion Baltic (Table 1).



The list of variables is original, however not so far away from Zeliaś’s way of thinking about the list of standard of living’s indicators [56]. Later, similar variables were used in research conducted by Johann about standard of living in the EU countries [70], Sompolska-Rzechuła [71] about polish voivodships, Cheba [72] about cities, Malinowski about entrepreneurship [73], and developed lately by, among others, Miłek [74] and Brambert and Kiniorska [75]. However, there are also wider attempts to describe those issues [76,77]. Majority of the mentioned researchers chose taxonomic method for their studies.




4. Results and Discussion


The results of the analysis produced some interesting insights. Firstly, a comparison between the diagnostic values from 2005 and 2019 by municipality shows that the values have increased significantly, a finding somewhat indicative of improvements in the standard of living in these areas. There was also a substantial rise in expenditures by local government authorities, attributable to their increased wealth. All of the municipalities increased their total expenditures per capita several times within the examined 15-year period. The additional spend extended to municipal services and environment protection, as well as municipality expenditures on culture, resulting, no doubt, from the increase in own income of the municipalities per capita. The increased spending was matched by severalfold increases in revenues. Over the period, the municipalities (especially in rural areas) made great strides towards furnishing housing units with basic mechanical & plumbing installations and improving municipal infrastructure coverage. New housing stock was constructed in the municipalities as well, a trend driven mainly by private actors (companies and households). Newly commissioned dwellings were usually larger than existing stock (again, mainly in suburban and rural areas), thus contributing to better availability of housing and improving opportunities for residents to leave parental households. With a larger number of residential properties on the regional level, housing overcrowding indicators showed improvement (the set of diagnostic variables included number of people per room). The same 15-year period also saw progress in terms of entrepreneurship and social engagement [78,79].



Poland was beset by social and economic problems during its political transition and the turn of the century [80] (pp. 322–332), [81] (pp. 3–13), [82] (pp. 453–470), [83]. Unemployment was certainly one of them, especially in rural areas, with unemployment rates hovering around 30% of working-age population in extreme cases (35.3% in the municipality of Lelkowo in 2005). In contrast, the share of unemployed persons in working-age population held under 10% in 2019, even oscillating around the natural rate of unemployment in some municipalities. However, the analysis also showed a prevailing negative trend for dependency ratios, though this was, of course, a function of global trends in demographic ageing and other factors [84], procrastination in marital and reproductive decisions [85] as well as changing life styles and priorities [86]. The trend is mostly noted in large urban centers, meaning that in 2019 every third resident of Gdańsk, Gdynia, Olsztyn and Elbląg (the largest population centers within Euroregion Baltic) was post-working age.



Due to the considerable changes in local government expenditures and incomes [87] (p. 83), [88] (pp. 124–127), [89] and the growing Polish economy during the examined period [90] (p. 149), the reference points for the highest values of diagnostic variables remained the same. This would appear reasonable given the model-based nature of the synthetic index of standard of living. Higher index values were mainly noted for communities that moved up in the rank lists. In contrast, those that ranked higher in 2005 than in 2019 showed higher synthetic index values for the first year. The results of the study and the placement of municipalities in the index within the examined time interval are presented in Table 2.



The synthetic measure created to determine the standard of living in municipalities produced the highest value for Jastarnia, a relatively small town (approx. 3700 residents in 2019) situated in the Hel peninsula and one of the leading seaside recreational tourism centers in Poland. With tourism as its primary source of income, Jastarnia has placed in Polish municipality wealth indexes, and the findings of the present study seem to affirm this distinction [91] (pp. 93–101), [92] (p. 16). The next few ranks were occupied by the largest cities of the two voivodeships included in the Euroregion Baltic. In 2005, the municipalities with top standards of living were limited to the largest cities: Gdańsk, Gdynia, Olsztyn, Elbląg, with Jastarnia as the sole exception to the rule. Conversely, the set of municipalities with top standards of living expanded in 2019 to include two smaller communities (Table 2), namely the municipality of Puck (situated near Jastarnia, with shared focus on tourism) and the rural municipality of Dywity. The latter, located in the immediate vicinity of Olsztyn (Warmińsko, Mazurskie’s capital city) benefited the most from urban sprawl (i.e., a process that manifests most notably in the immigration of working-age households and increased attractiveness as a place for doing business) [93] (p. 129), [94] (pp. 57–65). Dywity also boasted one of the highest standards of living in the entire Warmińsko-Mazurskie Voivodeship [95]. Urban sprawl accounted for the most pronounced positive developments evidenced by the index of municipalities created for this study [96]. Comparing the results for the two marginal years, the most drastic improvement was noted in the rural municipality of Elbląg and the rural municipalities situated near local urban centers (i.e., Iława and Bartoszyce (Table 2)).



The highest placements were similar across both years, corroborating the hypothesis of the present paper (i.e., that the spatial differentiation in the standard of living between the Polish municipalities of Euroregion Baltic has been a fixed factor). The hierarchy of municipalities proved to be fairly stable, with only sporadic and relatively small shifts in classification noted (Table 3). The values followed a normal (Gaussian) distribution.



The results also corroborated the assumption regarding endogenous potential, which is the cornerstone of social and economic development [97] (pp. 25–30). Rural municipalities, with limited demographic, social and economic potential, ranked last in all cases, which further speaks to a fixed ranking hierarchy (Figure 5 and Figure 6). The rural municipalities of Warmińsko-Mazurskie Voivodeship were found to have the lowest standard of living among the Polish municipalities of Euroregion Baltic, according to the synthetic index created for this study (Figure 5b and Figure 6b). This group showed a high proportion of municipalities situated along the border with the Kaliningrad Oblast [95] (p. 220), [98] (p. 54). Despite efforts towards stimulating the economy and standard of living within these territories [99,100,101] (p. 575), it seems that mostly larger urban centers (Figure 5a and Figure 6a) have benefited from advantages such as the “local border traffic regime” [102,103] (p. 1422). The municipality of Lelkowo suffered the greatest drop in the rank list among the units (Table 2). In both sets, the rural municipality of Braniewo was found to rank last in terms of the synthetic index of the standard of living (Table 3). Lelkowo, Braniewo, and the Polish municipalities of the Russian Federation border belt can be assumed to suffer from long-term repercussions of centrally planned economy and insufficient siting of economic activity, which is the lynchpin of local community development [104] (p. 237), [105] (p. 87).



This spatial differentiation of living standards made it possible to identify municipalities with high living standards and problem areas. The last step of the study was to use Ward’s method to group the municipalities most similar in terms of standards of living. The highest possible homogeneity of living standard values was targeted, producing five clusters for 2005 (Figure 7). Jastarnia, having the highest synthetic standard of living index, was the sole municipality in its cluster. The second cluster consisted of the major cities of Euroregion Baltic: Gdańsk, Gdynia, Olsztyn, and Elbląg. The synthetic index value for the Braniewo urban municipality (ranking 19th at 0.2886) demarcated this main grouping of municipalities in the set. All municipalities that placed lower in the list had poorer standards of living, and were thus grouped in the third and fourth clusters of 6 and 13 units, respectively. Each such cluster exhibited maximum internal homogeneity. In 2019, Jastarnia remained a cluster of one, but the second cluster of municipalities expanded to include four more units (Figure 8). There was a high discrepancy in the synthetic standard of living index between the first two clusters and other municipalities, speaking to a high polarization of living standards that results, in practice, in regional divergence. The third, largest cluster, demarcated by the urban municipality of Elbląg (0.2946) encompassed 18 units whereas the fourth cluster consisted of the eleven municipalities most similar in terms of living standards. Mikołajki Pomorskie, Bartoszyce, Milejewo, and Sępopol were incorporated into the fourth class, which initially only covered the rural municipalities of Barciany, Zalewo, Budry, Rychliki, Górowo Iławeckie, Lelkowo, and Braniewo.



This means that the four-group classification of municipalities according to their synthetic value of the standard of living for 2019 (Table 3) differs from their hierarchical grouping (Figure 8). The main distinguishing factors were the creation of a separate cluster for the highest-ranked municipality and the relatively higher homogeneity of living standard in municipalities classified as second or third class by index value. The lowest variance in the standard of living is thus exhibited by those municipalities where this standard is average (18 in 2019).



The second major finding of this analysis was the demonstrated polarization of living standards, demonstrated by the small size of the first and second clusters and the abundance of municipalities in the last, fourth cluster. It appears that this state of affairs will be difficult to change: rural municipalities, situated away from the main urban centers due to limited endogenous potential are at risk of experiencing a widening regional gap [106] (p. 191), [107] (p. 77). Conversely, the municipalities that ranked the highest due to their advantageous social and economic standing, seem to have the capacity to grow even further and outpace the other communities covered by this study. Moreover, objectively speaking, rural municipalities had to compare unfavorably against large, strong urban centers. This illustrates the multitude of challenges that lie before local governments and social organization such as the Association of Polish Communes Euroregion Baltic. The principal objective of this entity (improving living standards, especially in border areas) has not been fully attained and requires considerable effort. However, it is important to note that this remains so in large part due to the limited endogenous potential of these areas, as indicated in this paper.




5. Conclusions


The present study examined the standard of living in the municipalities of the Association of Polish Communes Euroregion Baltic, an organization that groups Polish local government authorities that operate within this Euroregion. However, the literature offers no comprehensive and uniform definition of “standard of living” due to the holistic approach to the subject. The standard of living is ultimately shaped by many factors, most of them social and economic in nature. The intrinsic potential of the examined municipalities plays a part as well. A multidimensional comparative analysis was used to quantify the standard of living in the Polish municipalities of Euroregion Baltic in 2005 (the first year of Poland’s full-fledged membership in the European Union) and 2019 (15th anniversary of Poland’s accession to the EU and 20 full years since Euroregion Baltic was established).



The hypothesis underlying the present study is centered around the intention to determine changes in the standard of living (as expressed by a synthetic index), as well as its spatial differentiation. The pertinent calculations have shown that the placement of municipalities in the rank lists for 2005 and 2019 remained relatively stable and followed certain trends. Firstly, the standard of living was shown to be significantly higher in strong urban centers of supra-regional importance. Apart from the largest cities of Euroregion Baltic, the highest standard of living was observed in relatively small towns (Jastarnia, Puck) situated directly along the Polish coastline. Their status as centers of tourism provided them with large own incomes and, in the long run, ensured prudent expenditure of these resources [108] (p. 89). The second conclusion of the study was that rural municipalities had a considerably lower standard of living, especially those located within the Polish-Russian border area. The combination of peripheral siting and insufficient growth drivers impaired their ranking [109] (p. 297). Of note is the progressing urban sprawl at multiple levels, including local [110]. The analysis showed that growth was most pronounced in rural municipalities that border medium-size towns (the two tourist towns of Bartoszyce and Iława), which function as growth poles for the local areas [98] (p. 52). Secondly, the findings confirmed that the Polish territories incorporated into Euroregion Baltic are undergoing strong polarization of living conditions, and may even be considered polar extremes that have grown progressively further apart over the years. There was increasing heterogeneity between big cities and peripheral rural municipalities. It seems that reversing this trend will require intense efforts, both on the part of local authorities and civic organizations. Finally, it is worth taking note of the average performers, which formed the largest group in the set. Stimulation of social and economic development will be crucial to combating social exclusion and economic divergence in these areas.



In the closing remarks of this paper, it bears noting that the difficulties in defining standards or levels of living translate into difficulties in operationalizing these concepts. It should be borne in mind that diagnostic variables are selected arbitrarily in taxonomic methods, which means that a different set of variables could produce different results. At the same time, however, the findings seem to fall in line with the public perception of living standards in this particular selection of local administrative units. Such analyses, in turn, serve as a starting point for discussions on the effectiveness the cohesion policy implemented by local, regional, national, and international institutions. It is also useful for preparing all type of rankings, starting from municipalities and ending by regions and countries. This kind of research could be used in all type of investigation. Hence, in future it’s possible to enlarge both the size of the research and the numbers of variables.
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Figure 1. Members of the Euroregion Baltic. 
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Figure 2. Polish voivodeships as a members of the Euroregion Baltic. 






Figure 2. Polish voivodeships as a members of the Euroregion Baltic.



[image: Sustainability 14 00680 g002]







[image: Sustainability 14 00680 g003 550] 





Figure 3. Municipalities from Pomorskie. 
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Figure 4. Municipalities from Warmińsko-Mazurskie. 
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Figure 5. Standard of living in the municipalities of Pomorskie (a) and Warmińsko-Mazurskie (b) in 2005. 
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Figure 6. Standard of living in the municipalities of Pomorskie (a) and Warmińsko-Mazurskie (b) in 2019. 
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Figure 7. Dendrogram of similarity of the standard of living (dendrogram based on Ward’s connections: square of Euclidean distance; scaled distances; ranking in 2005) among Polish municipalities of the Euroregion Baltic. 
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Figure 8. Dendrogram of similarity of the standard of living (dendrogram based on Ward’s connections: square of Euclidean distance; scaled distances; ranking in 2019) among Polish municipalities of the Euroregion Baltic. 
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Table 1. Diagnostic variables considered in the synthetic indicator of the standard of living.
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	No.
	Variable Name
	Variable Type





	1
	Municipality total expenditures per capita
	Stimulant



	2
	Municipality expenditures on culture and protection of national heritage per capita
	Stimulant



	3
	Municipality expenditures on municipal services and environment protection per capita
	Stimulant



	4
	Entities entered in the REGON business register per 10,000 population
	Stimulant



	5
	Post-working age population per 100 inhabitants of working age
	Destimulant



	6
	Municipality own income per capita
	Stimulant



	7
	Piped water supply coverage (%)
	Stimulant



	8
	Sewerage coverage (%)
	Stimulant



	9
	Housing units per 1000 population
	Stimulant



	10
	Average usable area of a housing unit per capita (m2)
	Stimulant



	11
	Average number of people per room
	Destimulant



	12
	Share of registered unemployed persons in working-age population (%)
	Destimulant



	13
	Children in pre-school education institutions per 1000 children aged 3–5 years
	Stimulant



	14
	Foundations, associations, and social organizations per 10,000 population
	Stimulant



	15
	Business environment institutions per 10,000 population
	Stimulant







Source: own elaboration.
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Table 2. Ranking of municipalities based on the synthetic measure of the standard of living in 2005 and 2019.
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	Municipality (NUTS 5)
	Voivodeship (NUTS 2)
	Ranking 2019
	Ranking 2005
	Value of the

Indicator 2019
	Value of the

Indicator 2005





	Jastarnia (U) *
	Pomorskie
	1
	1
	0.5866
	0.5923



	Gdańsk (U)
	Pomorskie
	2
	3
	0.4563
	0.4380



	Gdynia (U)
	Pomorskie
	3
	4
	0.4253
	0.4346



	Olsztyn (U)
	Warmińsko-mazurskie
	4
	2
	0.4220
	0.4866



	Puck (U)
	Pomorskie
	5
	6
	0.3897
	0.3856



	Dywity (R)
	Warmińsko-mazurskie
	6
	8
	0.3668
	0.3636



	Górowo Iławeckie (U)
	Warmińsko-mazurskie
	7
	13
	0.3500
	0.3145



	Sztutowo (R)
	Pomorskie
	8
	9
	0.3482
	0.3454



	Lębork (U)
	Pomorskie
	9
	10
	0.3320
	0.3332



	Elbląg (U)
	Warmińsko-mazurskie
	10
	5
	0.2946
	0.4071



	Braniewo (U)
	Warmińsko-mazurskie
	11
	19
	0.2825
	0.2886



	Iława (U)
	Warmińsko-mazurskie
	12
	7
	0.2787
	0.3710



	Malbork (U)
	Pomorskie
	13
	12
	0.2755
	0.3153



	Kętrzyn (U)
	Warmińsko-mazurskie
	14
	11
	0.2686
	0.3305



	Elbląg (R)
	Warmińsko-mazurskie
	15
	23
	0.2572
	0.2070



	Wejherowo (U)
	Pomorskie
	16
	18
	0.2571
	0.2936



	Bartoszyce (U)
	Warmińsko-mazurskie
	17
	15
	0.2550
	0.3096



	Sztum (U-R)
	Pomorskie
	18
	14
	0.2475
	0.3130



	Cedry Wielkie (R)
	Pomorskie
	19
	26
	0.2472
	0.1645



	Frombork (U-R)
	Warmińsko-mazurskie
	20
	16
	0.2378
	0.3013



	Dzierzgoń (U-R)
	Pomorskie
	21
	25
	0.2377
	0.1873



	Nowe Miasto Lubawskie (U)
	Warmińsko-mazurskie
	22
	17
	0.2339
	0.2996



	Pszczółki (R)
	Pomorskie
	23
	24
	0.2282
	0.2022



	Nidzica (U-R)
	Warmińsko-mazurskie
	24
	20
	0.2254
	0.2585



	Tolkmicko (U-R)
	Warmińsko-mazurskie
	25
	21
	0.2159
	0.2465



	Młynary (U-R)
	Warmińsko-mazurskie
	26
	22
	0.1928
	0.2156



	Iława (R)
	Warmińsko-mazurskie
	27
	33
	0.1904
	0.1230



	Mikołajki Pomorskie (R)
	Pomorskie
	28
	30
	0.1438
	0.1334



	Bartoszyce (R)
	Warmińsko-mazurskie
	29
	34
	0.1437
	0.1210



	Milejewo (R)
	Warmińsko-mazurskie
	30
	29
	0.1305
	0.1436



	Sępopol (U-R)
	Warmińsko-mazurskie
	31
	31
	0.1244
	0.1270



	Barciany (R)
	Warmińsko-mazurskie
	32
	27
	0.1145
	0.1612



	Zalewo (U-R)
	Warmińsko-mazurskie
	33
	32
	0.1020
	0.1263



	Budry (R)
	Warmińsko-mazurskie
	34
	37
	0.1002
	0.0670



	Rychliki (R)
	Warmińsko-mazurskie
	35
	36
	0.0824
	0.0719



	Górowo Iławeckie (R)
	Warmińsko-mazurskie
	36
	35
	0.0729
	0.0974



	Lelkowo (R)
	Warmińsko-mazurskie
	37
	28
	0.0457
	0.1443



	Braniewo (R)
	Warmińsko-mazurskie
	38
	38
	0.0243
	0.0192







Source: Own study; U, urban municipality, R, rural municipality, U-R, urban-rural municipality. * in 2017r. Jastarnia municipality’s status has changed from U to U-R.
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Table 3. Classification of the Polish municipalities of Euroregion Baltic into four types, by the synthetic value of the standard of living.
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	2019
	2005





	Class 1
	Jastarnia (U), Gdańsk (U), Gdynia (U), Olsztyn (U), Puck (U), Dywity (R),
	Jastarnia (U), Olsztyn (U), Gdańsk (U), Gdynia (U), Elbląg (U),



	Class 2
	Górowo Iławeckie (U), Sztutowo (R), Lębork (U), Elbląg (U), Braniewo (U), Iława (U), Malbork (U), Kętrzyn (U), Elbląg (R), Wejherowo (U), Bartoszyce (U), Sztum (U-R), Cedry Wielkie (R),
	Puck (U), Iława (U), Dywity (R), Sztutowo (R), Lębork (U), Kętrzyn (U), Malbork (U), Górowo Iławeckie (U), Sztum (U-R), Bartoszyce (U), Frombork (U-R), Nowe Miasto Lubawskie (U), Wejherowo (U), Braniewo (U), Nidzica (U-R),



	Class 3
	Frombork (U-R), Dzierzgoń (U-R), Nowe Miasto Lubawskie (U), Pszczółki (R), Nidzica (U-R), Tolkmicko (U-R), Młynary (U-R), Iława (R), Mikołajki Pomorskie (R), Bartoszyce (R), Milejewo (R), Sępopol (U-R),
	Tolkmicko (U-R), Młynary (U-R), Elbląg (R), Pszczółki (R), Dzierzgoń (U-R), Cedry Wielkie (R), Barciany (R), Lelkowo (R), Milejewo (R), Mikołajki Pomorskie (R), Sępopol (U-R),



	Class 4
	Barciany (R), Zalewo (R), Budry (R), Rychliki (R), Górowo Iławeckie (R), Lelkowo (R), Braniewo (R)
	Zalewo (R), Iława (R), Bartoszyce (R), Górowo Iławeckie (R), Rychliki (R), Budry (R), Braniewo (R)







Source: Own study; U, urban municipality; R, rural municipality; U-R, urban-rural municipality.
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