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ABS TR AC T  

Border regions constitute the periphery of individual countries. Their location far from economic centres is often associated with an 
unfavourable economic structure, low technical and social infrastructure, and poor quality of life. However, border regions should 
not always be associated with the negative characteristics of peripheral regions. The question of whether a given border region is 
attractive for living largely reflects its demographic potential. The aim of this study was to identify demographic diversity in border 
regions in the context of the changing function of the state border associated with European integration. The study area comprised 
border regions in Germany and Poland, analyzed against the national background in 1995 and 2023. To capture the direction and 
pace of demographic changes, diagnostic indicators were used, and a demographic potential index was constructed using the zero-
unitization method. The research conducted has shown that the changes that have occurred in the demographic potential of border 
regions in the context of the evolving function of the state border associated with European integration are visible spatially. This 
applies particularly to the border that historically ran between two political and economic systems. The current diversity in 
demographic potential is influenced by the external border of the European Union. The research results have shown that the ongoing 
demographic processes in the spatial dimension were influenced by historical conditions, superimposed on the core-periphery 
system, which plays an increasingly important role.  
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1. Introduction 
 

After World War II, organizations were created 
in Europe to integrate states politically, militarily, 
and economically. An important role in this process 
was played by the creation of European communities 
such as the European Coal and Steel Community 
(EWWiS), European Economic Community (EWG) and 
the European Atomic Energy Community (EWEA). 
In 1992, the Treaty on European Union (EU) 
(Maastricht Treaty) was signed and entered into force 
on 1 November 1993 (PODRAZA, 1999). Until the 1990s, 

the process of European integration was essentially 
limited to Western Europe (NUGENT, 2012). By 2023, 
the EU had 28 member states, and its largest 
enlargement took place in 2004. As subsequent 
countries joined the European Union, the course of its 
external border, which served as the demarcation 
line between the EU and its neighbouring countries, 
changed. Consequently, EU border regions are 
highly diverse both geographically (land and sea) 
and in terms of their neighbouring countries (EU 
Member States, candidate countries, or non-EU 
countries). Moreover, they are in a state of constant 
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transformation resulting from the reallocation of 
activities, opportunities, and threats, as well as 
changes in their role and socio-economic significance 
(ANDERSON & O’DOWD, 1999; TOPALOGLOU ET AL., 2005). 
As a result, border regions are particularly insightful 
places for social research. Their spatial accessibility, 
which results from the region's distance from 
economic centres, means they can be viewed through 
the lens of peripheral regions (GUTIÉRREZ & URBANO, 
1996). In the literature on the subject, one can 
distinguish various definitions and theoretical 
approaches to the issue of peripheral areas (PÉNZES 

ET AL., 2015; KWARCIŃSKA, 2017; TUZIAK, 2019; 
POCIŪTĖ-SEREIKIENĖ, 2019). And the criterion of 
peripherality may also include the following 
dimensions: socio-economic (FRIEDMAN, 1966; COPUS, 
2001), political (COAKLEY, 2008), and cultural 
(MARADA ET AL., 2006). Peripheral regions are often 
characterized by demographic decline, unfavourable 
economic structure, low level of technical infra-
structure, and low level  quality of life of the population 
(WESOŁOWSKA, 2011; STROJNY & NIEWIADOMSKI, 2023; 
UBAREVIČIENĖ ET AL., 2025). As a result, these problems 
accumulate, which is associated with additional costs 
for residents in order to maintain a decent standard 
of living (LADOS ET AL., 2024). Therefore, it is necessary 
to pursue an active policy and take well-thought-
out actions aimed at fully utilizing endogenous 
potentials, and in particular eliminating or neutralizing 
barriers to socio-economic development (CHURSKI, 
2014; KAWAŁKO, 2015). However, border regions 
should not always be associated with the negative 
characteristics of peripheral regions. The function 
of the border plays a significant role in this case. It 
is most often perceived as a "line or zone dividing 
an area or marking the end of "something" on one side 
and the beginning of "something" on the other" 
(BAŃSKI, 2010). The border is, therefore, a dividing line 
between areas with different political, administrative, 
cultural, social, institutional, competence and 
environmental affiliations (RYKIEL, 1995; MISZCZUK, 
2013; HEFFNER, 2023; TAUBENBÖCK ET AL., 2023). 
The significance of national borders can change 
dramatically over time and space. In an attempt to 
identify similarities and differences in the cross-
border integration of the European mosaic of border 
regions, DURAND & DECOVILLE (2019) developed a 
synthetic indicator. Based on this, they distinguished 
six geographical groups of border regions with 
different characteristics of cross-border integration. 
The Western Continental model, which primarily 
encompassed the Rhineland countries (Germany's 

western border), was characterized by very strong 
functional integration and a high level of trust. 
Meanwhile, the eastern borderland of the German-
speaking world, located in the zone of contact 
between the countries of the former Soviet bloc, 
designated as the Central European model of cross-
border integration, was characterized by a relatively 
low mutual propensity for social trust in one 
another's neighbours. In this context, Germany, the 
country with the largest number of neighbouring 
countries in Europe, occupies a special role as a 
research field. Issues of territorial intensification 
and integration in Germany are addressed in the 
works of, among others, JURCZEK (2009), HARTZ ET AL. 
(2010), BERTRAM ET AL. (2025). Research is conducted 
both in border areas where cross-border co-operation 
has existed for a long time, covering mainly the 
western border of Germany (PALLAGST & HARTZ, 
2018), including cross-border German-Dutch co-
operation (VERFÜRTH ET AL., 2021), and German-
French co-operation (PEYRONY ET AL., 2023). This co-
operation takes on various dimensions, particularly 
in the areas of education (DÖRRENBÄCHER, 2020), 
the labour market (PILGER ET AL., 2011), and 
communication (WILLE, 2009; ADOLPHI ET AL., 2022; 
BOUSONVILLE ET AL., 2023). An important thread in 
German literature is also the research on border 
regions on its eastern border, including with Poland, 
conducted, among others, by WILLERS (1992), KRÄTKE 
(1998, 1999), HEIMPOLD (2003), MILDENBERGER (2007), 
HENNIG (2021). The literature on the subject has 
repeatedly addressed the characteristics of the 
demographic potential of border regions (FLAGA & 

WESOŁOWSKA, 2018; TAGAI ET AL., 2018; GWIAŹDZIŃSKA-
GORAJ ET AL., 2020; AVDIĆ ET AL., 2022; PODADERA-
RIVERA ET AL., 2023; LADOS ET AL., 2024), however, 
this issue has rarely been addressed in the context 
of "long duration." Therefore, it seemed extremely 
interesting from a research perspective to examine 
the pace and directions of these demographic 
processes in border regions in Germany and Poland, 
which have become participants in both the 
integration process and the isolation process. 
Because the border regions of Eastern Germany 
and Western Poland have become regions within 
the EU, and the border regions of Eastern Poland 
have largely become regions of its external border, 
the author attempted to present the issue from this 
perspective, adopting as her primary goal an 
examination of the changes in the demographic 
potential of the border regions of Germany and 
Poland in connection with the change in the European 
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Union border, using a retrospective approach (1995-
2023). In achieving the main objective of the work, 
it was helpful to formulate the following specific 
research questions: 
− Do border regions with a similar geographical 

location in relation to the state border of 
Germany and Poland stand out from the rest of 
the country in terms of population distribution 
and the directions of change in their numbers? 

− What directions of change and relations between 
natural increase and migration balance were 
recorded in shaping the actual increase in the 
border regions of Germany and Poland compared 
to the country? 

− Is the process of population ageing in border 
regions more advanced than in the rest of the 
country? 

− Does the feminization coefficient differ significantly 
in border regions due to their location at the 
eastern or western state border? 

− Are the changes that have taken place in the 
demographic potential of border regions in the 
context of the changing function of the state 
border related to European integration visible 
in the spatial aspect?  
In the literature on the subject, there have been 

numerous studies on demographic changes affecting 
Poland and Germany (GOŁATA & JONDA, 2008; 
SZYMAŃSKA ET AL., 2009; ŚRODA-MURAWSKA, 2013; 
JEZIERSKA-THÖLE, 2018; PASTUSZKA, 2018) and the 
problem discussed in this article extends to the 

research on border regions (GWIAŹDZIŃSKA ET AL., 
2020).  

Apart from the introduction, the article consists 
of five sections: materials (spatial and temporal scope 
of the research and data sources), methods (research 
procedure and method of its implementation), 
results (main research findings), discussion (review 
of the obtained results in the context of previous 
research), conclusions. 

 
2. Materials 

 
The study area is located in the European Union 

and includes border regions in Germany and 
Poland. The research adopted an administrative 
criterion covering both regions (in Germany these 
are bundeslӓnder, and in Poland voivodeships) and 
counties (in Germany Kreise and Kreisfreie Stӓdte, 
and in Poland powiats and cities with powiat status). 
These regions, both in Germany and Poland, are 
characterized by similar natural conditions and 
economic structure, in which agriculture plays an 
important role. In Germany, the analysis covered 
the länder: Niedersachsen, Shleswig-Holstein (western 
border of the country) as well as Branderburg and 
Mecklenburg-Vorpomen (eastern border of the 
country) while in Poland the voivodeships: Lubuskie, 
Zachodniopomorskie (western border of the country) 
and Warmińsko-Mazurskie, Podlaskie (eastern border 
of the country) (Fig. 1).  

 

Fig. 1. Map of the research area (Source: own study) 
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The time frame of the study covered the years 
1995 and 2023. In order to compare the results 
retrospectively, the data were aggregated to the 
administrative division in force in 2023. This approach 
required aggregating the baseline data for 1995 in 
Germany (at the Kreise and Kreisfreie Stӓdte level 
in Niedersachsen and Mecklenburg-Vorpommern) 
and in Poland (at the regional and county levels in 
all analyzed voivodeships). The main source of data 
for the analyses were the published resources of 
public statistics of the Federal Statistics Office of 
Germany (https://www.destatis.de/) and the Central 
Statistics Office in Poland (https://stat.gov.pl/). 
In order to conduct analyses and visualize spatial 
data, the software QGIS 3.40 Bratislava an open 
source Geographic Information System (GIS) was 
used (https://qgis.org/).  

 
3. Methods 

 
The research procedure adopted determined the 

direction and dynamics of demographic changes in 
selected border regions in Germany and Poland in 
connection with European integration: 

Step I: Statistical and spatial analysis of the 
border regions in terms of population change and 
its distribution in relation to other regions in the 
country (Table 1). For this purpose, diagnostic 
indicators were used, illustrating population density 
(2023) and the dynamics of population change 
(1995-2023), were calculated on the basis of the 
relationship of the initial year’s data compared to 
year 100 of the data for the final year, which is 
given in percentage points. Values below 100 are 
indicative of population decrease, whereas values 
above 100 are indicative of a population increase in 
the analyzed period. An important element of the 
analyses conducted was the spatial distribution of 
regional differentiation in terms of population 
density and changes in the population size.  

Step II. This was an in-depth statistical analysis 
of the direction of the demographic changes in the 
border regions in relation to other regions in the 
country based on the size of diagnostic indicators 
illustrating the actual increase and demographic 
structure by age and sex for the years 1995 and 
2023 (Table 1). 

 
Table 1.  Diagnostic indicators of demographic change (Source: based on literature: Stanny, 2013; Gwiaździńska-Goraj et  al., 2020) 

Name Description Typ 

Real movement 

Natural increase 
Ratio of the difference between the number of live births and the number of deaths to 
the number of population to the population status in that period – expressed in ‰ 
(i.e. per 1,000 population) 

Stimulant 

Net migration  
Ratio of the difference between the inflow (immigration) and outflow (emigration) of 
people from a given area in a given time - expressed in ‰ (i.e. per 1,000 population) 

Stimulant 

Structure by age and sex 

Aging index 
Ratio of the population aged 65 and older to the population aged 0 to 14 x 100. This 
indicator provides information about the future potential of young people in relation 
to seniors 

Destimulant 

Feminization rate 
Number of women per 100 men in a given area (20-34 year old), which provides 
information about the reproductive potential of a population 

Stimulant 

 
Step III: Then, using the zero unitarization method 

(KUKUŁA, 1999), a synthetic indicator was constructed, 
illustrating the differentiation of the demographic 
potential between 1995 and 2023 (at the regional 
level). This method allows for replacing several 
diagnostic indicators (Table 2) with one synthetic 
indicator. Among the indicators, stimulants were 
distinguished, the high values of which are 
beneficial from the point of view of the essence of 
the analyzed phenomenon, and destimulants, for 
which low values are desirable. Diagnostic indicators 

are expressed in different units and cannot be directly 
compared or added together, therefore, these 
indicators were normalized with the following 
formula: 
- for stimulants: 

𝑣𝑖𝑗 =
𝑥𝑖𝑗− 𝑚𝑖𝑛𝑥𝑖𝑗

𝑚𝑎𝑥𝑥𝑖𝑗−𝑚𝑖𝑛𝑥𝑖𝑗
 (1) 

- for destimulants: 

𝑣𝑖𝑗 =
𝑚𝑖𝑛𝑥𝑖𝑗− 𝑥𝑖𝑗

𝑚𝑎𝑥𝑥𝑖𝑗−𝑚𝑖𝑛𝑥𝑖𝑗
 (2) 

 

https://qgis.org/
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Synthetic index 𝑃𝑑  is developed as the arithmetic 
mean of the normalized values of diagnostic indicators: 

𝑃𝑑 =
1

𝑚
∑ 𝑣𝑖𝑗

𝑚

𝑗=1
 (3) 

where: 
- 𝑃𝑑  –  synthetic index of demographic potential 

in quantitative terms, 
- 𝑥𝑖𝑗  – value of the jth diagnostic indicator of an ith 

object, 
- 𝑚𝑎𝑥𝑥𝑖𝑗 – maximum value of the jth diagnostic 

indicator, 
- 𝑚𝑖𝑛𝑥𝑖𝑗 – minimum value of the jth diagnostic 

indicator, 
- 𝑚𝑎𝑥𝑥𝑖𝑗 ≠ 𝑚𝑖𝑛𝑥𝑖𝑗, 

- i = 1, 2, …, n, n – number of units, 
- j = 1, 2, …,m, m – number of diagnostic indicators. 

 
The synthetic index 𝑃𝑑  takes on values in the range 

of [0, 1]. The closer the value of Pd (constructed 
from diagnostic indicators j) is to 1, the higher the 
demographic potential is for object i. 

Then, the studied units were linearly sorted and 
four classes were determined using the arithmetic 
mean and standard deviation of the synthetic index 
value defining the demographic potential (Pd) 
(Table 2). This indicator was calculated separately 
for both countries in 1995 and 2023. Adopting this 
approach allowed for determining the direction of 
changes in demographic potential based on the 
regions' affiliation to particular classes. For the 
purposes of assessing the changes in demographic 
potential, a spatial perspective was used, which is 
so important in the analysis of demographic 
processes and results (MATTHEWS & PARKER, 2013). 

Table 2. Assessment criteria for the synthetic index (Source: 
based on literature: Kaczmarek & Parysek, 1977) 

Class Separation criterion Assessment 

I 𝐷𝑖 ≥ 𝐷̅𝑖 + 𝑆𝐷𝑖
∗

1

2
 Favourable 

II 𝐷̅𝑖 ≤ 𝐷𝑖 < 𝐷̅𝑖 + 𝑆𝐷𝑖
∗

1

2
 Moderately favourable 

III 𝐷̅𝑖 − 𝑆𝐷𝑖
∗

1

2
≤ 𝐷𝑖 < 𝐷̅𝑖 Moderately unfavourable 

IV 𝐷𝑖 < 𝐷̅𝑖 − 𝑆𝐷𝑖
∗

1

2
 Unfavourable 

Di - diagnostic index, 
𝐷̅𝑖 -  arithmetic mean for the diagnostic index, 
𝑆𝐷𝑖

 -  standard deviation of the diagnostic index. 

 
Step IV: Based on the results obtained for the 

analyzed border regions compared to other regions 
in the country, the research was further refined at the 
county level for Germany and Poland. This approach 
allowed for the analysis of changes in demographic 
potential within the border regions (which, especially 
on the German side, are characterized by large areas). 
The procedure discussed in Step III was adopted to 
determine the demographic potential at the county 
level in 1995 and 2023. 

 
4. Results 

 
Statistical analysis conducted in the first step of 

the research procedure showed that the average 
population density in Germany was higher than in 
Poland, but in both countries a lower population 
density was recorded in the border regions in 
relation to the national average (Table 3). At the same 
time, a relationship was noted in both countries 
that the analyzed border regions at the western 
border were characterized by a higher average 
population density than at the eastern border. The 
lowest population density was recorded in the 
regions located along the eastern border of Poland. 

The dynamics of population change showed that 
in the period between 1995 and 2023, Germany 
recorded an increase in population (3.5%) and 
Poland a decrease (2.5%). Similar differences were 
noted in the relationship between the national 
average and the border regions. In Germany, in the 
regions on the western border, the population 
increase was higher than the national average, 
while in the regions located on the eastern border, 
this value was lower than the national average 
(Table 3). However, while in Brandenburg there 
was an increase in population (which was 
influenced by the location of the German capital 
Berlin within the region), Mecklenburg-Vorpomen 
recorded a decrease. In Poland, on the other hand, 
the analyzed border regions recorded a decrease in 
population, which was below the national average. 

Analyzing the spatial distribution of regions with 
regard to population diversity, existing relationships 
were found (Fig. 2). Both in Germany and in Poland, 
the regions located in the northern part are 
characterized by lower values than in the south. 
The highest population density in Germany was 
recorded in the cities of Berlin, Hamburg and Bremen. 
At the same time, there is a noticeable division in 
terms of the recorded population density values in 
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the west (a population density of 156 people per 
km2 and higher prevails) and in the east (with the 
exception of the Sachsen region, a population 
density of 155 people per km2 and lower prevails). 
This relationship is reflected in the results recorded 
for the analyzed border regions. In Poland, the 
distribution of population density had a different 

dimension. Lower values were recorded primarily 
in the border regions (including the analyzed ones) 
than in the centre. The exception is the Silesia region, 
where the high population density was influenced 
by the formation of the Silesian conurbation which 
was associated with the development of the mining 
industry in the past. 

Table 3. Population dynamics 1995-2023 and density 2023 in selected border regions compared to the country (Source: 
https://www.regionalstatistik.de/genesis/online?operation=themes&levelindex=0&levelid=1766680448726&code=12#abreadc

rumb/; OECD (2013) Zuwanderung ausländischer Arbeitskräfte: Deutschland, OECD Publishing, Paris, 
https://www.oecd.org/content/dam/oecd/de/publications/reports/2013/02/recruiting-immigrant-workers-germany-

2013_g1g25310/9789264191747-de.pdf ; https://bdl.stat.gov.pl/bdl/dane/podgrup/temat 

Specification Population density in 2023 Dynamics of change 1995-
2023 in percentage points 

Germany including: 236.8 103.5 

Border regions at the state's western border (internal EU border) 

Schleswig-Holstein 187.7 108.8 

Niedersachsen 171.1 104.9 

Border regions at the state's eastern border (internal EU border) 

Meklemburg-Vorpommer 69.9 89.4 

Brandenburg 87.1 101.6 

Poland including: 119.9 97.5 

Border regions at the state's western border (internal EU border) 

Zachodniopomorskie 71.2 94.8 

Lubuskie 69.7 96.1 

Border regions at the state's eastern border (external EU border) 

Warmińsko-Mazurskie 56.2 93.5 

Podlaskie 56.4 93.2 

 

 
Fig. 2. Population density in Germany and Poland 2023 

(Source: own study) 

When analyzing the distribution of the indicator 
illustrating the dynamics of population changes 

between 1995 and 2023, significant differences were 
noted, which had a quantitative and spatial dimension. 
Firstly, in Germany, regions with an increase in 
population predominate (11), while in Poland, regions 
with a decrease predominate (12) (Fig. 3). Secondly, 
in Germany, the recorded results largely refer to 
the spatial distribution of population density, where 
the population increase was noted in the west and 
the decrease in the east. The highest population 
increase of over 9% was noted in the länder Bayern 
as well as Baden-Württemberg (located in the 
southwestern part of Germany) and Hamburg, 
(located in its north-western part). On the other 
hand, a population decline of over 9% was recorded 
in regions located in the eastern part of Germany. 
The dynamics of changes in the border regions 
referred to the spatial dimension recorded in the 
country except for Brandenburg, for which an 
increase in the population was recorded. In Poland, 
the dynamics of population changes between 1995 

https://www.oecd.org/content/dam/oecd/de/publications/reports/2013/02/recruiting-immigrant-workers-germany-2013_g1g25310/9789264191747-de.pdf
https://www.oecd.org/content/dam/oecd/de/publications/reports/2013/02/recruiting-immigrant-workers-germany-2013_g1g25310/9789264191747-de.pdf
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and 2023 referred to the spatial distribution related 
to population density, but a slow tendency to organize 
space in a centre-periphery arrangement was clearly 
visible. The highest population growth was recorded 
in regions with agglomerations such as: Warsaw 
(Mazowieckie), Krakow (Małopolskie), Poznan 
(Wielkopolskie), Tricity: Gdańsk, Gdynia, Sopot 
(Pomorskie). However, in the remaining regions, 
including the analysed border regions, both on the 
western and eastern borders of Poland, a decline in 
population was recorded. 

 
Fig. 3. Population change in Germany and Poland between 
1995 and 2023 in percentage points (Source: own study) 

 
Then, in step II, the changes in the actual increase 

and demographic structure in the border regions 
were analyzed against the background of the country 
(Table 3). The change in the actual increase is 
influenced by the relationship between the natural 
increase and the migration balance (GAŁKA, 2017). 
In Germany, a significant role in shaping its size both 
in 1995 and 2023 was played by a positive migration 
balance, which supplemented the population loss 
caused by the decline in the natural increase (Table 4). 
When analyzing the natural increase rate per 1,000 
people for the border regions, it was noted that both 
in 1995 and 2023, lower values were recorded for 
the border regions located on the eastern border of 
Germany than for the western border. On the other 
hand, the migration balance per 1,000 people in the 
border regions in 1995 was more favourable than 
the national average, except for Mecklenburg-
Vorpommern. However, interestingly, it was for 
this region that the highest increase in the migration 
balance was recorded among the border regions 
between 1995 and 2023. As a result, in 2023, a 

positive migration balance per 1,000 people was 
recorded in all border regions, which was common 
in Germany, where the national average increased 
from 4.9 to 7.9. Moreover, the difference between 
the regions located on the western and eastern 
border in 2023 was levelled out. In Poland, in 1995, 
similarly to Germany, a positive real increase was 
recorded, however, in 2023, in Poland, unlike 
Germany, its negative value was already recorded. 
This situation resulted primarily from the dynamic 
decline in natural increase. In the border regions 
the rate of natural increase per 1,000 head of 
population in 1995 was higher than the national 
average. The fact that the region was located at the 
eastern or western state border did not have such 
significance but rather resulted from historical 
conditions (GWIAŹDZIŃSKA-GORAJ ET AL., 2025), because 
the highest value was recorded for the Podlaskie 
and the lowest for the Zachodniopomorskie. In 2023, 
a negative natural increase per 1,000 people was 
recorded, which was characterized by high dynamics 
both at the national level and in all border regions. 
On the other hand, the migration balance per 1,000 
people in the border regions (expect Lubuskie) in 
both 1995 and 2023 was lower than the national 
average. However, what is important, is that the 
differentiation of this indicator is clearly visible if 
we take into account the location of the regions at 
the western and eastern state border. Because both 
in 1995 and 2023, less favourable values were 
recorded for the regions located at the eastern 
border of Poland. Moreover, the net migration rate 
per 1,000 population for the regions located on the 
western border improved in 2023 compared to 
1995, the unfavourable values for the regions 
located on the eastern border (external border of 
the European Union) worsened. 

Changes in natural and migratory movements 
have consequences for the demographic structure. 
In 1995 and 2023, the national average for the ageing 
index and the feminization rate (20-34 years) in 
Germany was less favourable than in Poland (Table 3). 
At the same time, changes in the demographic 
structure of border regions again had a spatial 
dimension. Thus, in Germany in 1995, a higher ageing 
index was recorded, indicating a more advanced 
process of population ageing, for regions located on 
the western border than for the eastern one. In 2023, 
however, this relationship was reversed and less 
favoruable values were recorded in regions located 
on the eastern border. This indicates that the process 
of population ageing in these regions has gained a 
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greater pace. At the same time, in 2023, all border 
regions recorded a higher value of the ageing index 
than the average in Germany. In Poland, in 1995, in 
border regions outside Podlaskie, both in the regions 
on the western and eastern borders, the values 
remained at a similar level and were lower than the 
national average for Poland. Unfortunately, in 2023, 
the average value of the ageing index for both 
Poland and border regions increased dynamically, 
which indicates a rapid pace of the population ageing 
process (higher than in border regions in Germany). 
The least favourable value for the ageing index was 
recorded in Zachodniopomorskie, which increased 
from 41.8 to 153.3 (i.e. almost four times). Analyzing 
the value of the feminization rate (20-34 years) and 
its change between 1995 and 2023, it was noted that 

both at the national level and for border regions, a 
less favourable situation was noted in Germany 
than in Poland. At the same time, its distribution in 
Germany once again had a spatial dimension, which, 
while in 1995 it took on signs of polarization, in 2023 
these indicators in border regions were equalized 
in relation to the national average. In Poland, the 
feminization rate (20-34 years) was at a similar 
level in 1995 and 2023, with the values for border 
regions for both years analyzed being below the 
national average. However, while in 1995 its 
differentiation in relation to the location at the 
western and eastern border was not so visible, in 
2023 it was, with the lowest feminization rate (20-
34 years) recorded in Podlaskie. 

Table 4. Real increase and structure by sex and age in selected border regions compared to the country 1995 and 2023 (Source:  
https://www.regionalstatistik.de/genesis/online?operation=themes&levelindex=0&levelid=1766680448726&code=12#abreadc

rumb/; OECD (2013) Zuwanderung ausländischer Arbeitskräfte: Deutschland, OECD Publishing, Paris, 
https://www.oecd.org/content/dam/oecd/de/publications/reports/2013/02/recruiting-immigrant-workers-germany-

2013_g1g25310/9789264191747-de.pdf ; https://bdl.stat.gov.pl/bdl/dane/podgrup/temat 

Specification 

Real increase Demographic structure 

Natural increase 
per 1,000 

population 

Net migration 

per 1000 
population 

Anging index 
Feminization rate 

(20-34 year) 

Years: 1995 2023 1995 2023 1995 2023 1995 2023 

Germany including: -1,5 - 4.0 4,9 7.9 96.2 172.0 93.5 92.2 

Border regions at the state's western border (internal EU border) 

Schleswig-Holstein -1.4 - 5.9 7.7 10.5 102.1 188.5 91.6 92.6 

Niedersachsen - 0.7 - 4.7 9.1 7.8 97.9 174.9 94.1 91.7 

Border regions at the state's eastern border (internal EU border) 

Meklemburg-Vorpommer - 5.2 - 9.1 0.1 10.2 70.1 296.1 88.1 89.2 

Brandenburg - 5.5 - 8.1 7.6 11.7 79.6 208.8 88.4 93.3 

Years: 1995 2023 1995 2023 1995 2023 1995 2023 

Poland including:  1.2 -3.6 -0.5 0.2 49.9 133.2 96.5 96.6 

Border regions at the state's western border (internal EU border) 

Zachodniopomorskie 2.8 - 5.0 - 0.7 -0.4 41.8 153.3 95.5 95.5 

Lubuskie 2.8 - 4.3 - 0.1 -0.6 41.2 139.2 95.5 94.8 

Border regions at the state's eastern border (external UE border) 

Warmińsko-Mazurskie 4.2 - 4.5 - 1.5 -1.7 36.4 133.1 95.5 92.6 

Podlaskie 1.6 - 3.3 - 1.1 -1.2 52.2 133.5 93.2 92.4 

 
From the research point of view, it was important 

to identify spatial changes in the assessment of 
demographic potential in border regions in 
comparison to other countries between 1995 and 
2023, which was done from step III. The analysis of 
the spatial distribution of the synthetic index of 
demographic potential for both countries (Pd) was 
the result of the impact of historical conditions and 
the centre-periphery system. In Germany, as has been 
repeatedly shown by the results obtained, historical 

conditions played a significant role in the demographic 
changes taking place, which had a spatial dimension 
from west to east, also in relation to the assessment 
of border regions. The reason for this situation can 
be seen in the fact that in the past, two different 
political and economic structures operated in 
Germany. This spatially established image of the 
differentiation of demographic potential visible in 
1995 was still noted in 2023 (Fig. 4). However, the 
disproportions in its assessment between the western 

https://www.regionalstatistik.de/genesis/online?operation=themes&levelindex=0&levelid=1766680448726&code=12#abreadcrumb/
https://www.regionalstatistik.de/genesis/online?operation=themes&levelindex=0&levelid=1766680448726&code=12#abreadcrumb/
https://www.oecd.org/content/dam/oecd/de/publications/reports/2013/02/recruiting-immigrant-workers-germany-2013_g1g25310/9789264191747-de.pdf
https://www.oecd.org/content/dam/oecd/de/publications/reports/2013/02/recruiting-immigrant-workers-germany-2013_g1g25310/9789264191747-de.pdf


9 

 

and eastern parts of Germany were smaller because 
the changes in demographic potential are increasingly 
influenced by its differentiation towards the centre 
and periphery. Thus, the highest assessment of 
demographic potential was recorded in the urban 

regions of Berlin, Hamburg and Bremen (city 
regions) and regions located in the southern part 
of Germany, distinguished by a favourable socio-
economic development compared to the country. 

 
Fig. 4. Demographic potential in Germany in 1995 and 2023 (Source: own study) 

 

The assessment of the demographic potential in 
Poland in 1995 showed that its existing differentiation 
in space results mainly from historical conditions 
(Fig. 5). Class 1 with the most favourable demographic 
conditions mainly included regions belonging to 
North-Western Poland, which were distinguished 
by their demographic youth in relation to other 
areas in the country, where the regions classified in 
class 4 largely predominated. As a result, this division 
translated into the assessment of border regions. 
A particularly interesting case is the affiliation of the 
Warmińsko-Mazurskie and Podlaskie voivodeships. 
On the one hand, they are neighbours at the eastern 
border of the country, but at that time a greater 
role in shaping the demographic level was played 
by the border differentiating regions in terms of 
demographics in Poland resulting from the change of 
borders after World War II. The spatial distribution 
of regions in terms of demographic potential in 
2023 was completely different and already showed 
signs of polarization (with centres and peripheries) 
(Fig. 5). The highest demographic potential was 
achieved by regions with urban aglomerations 
(Warsaw, Poznan, Krakow, Tricity - Gdańsk, Gdynia, 
Sopot), while in the remaining regions the potential 
was below the national average. This change 
contributed to the low demographic level recorded 
in the border regions. Special attention should again 
be paid to Warmińsko-Mazurskie, which changed 
its classification from a region with a favourable 

demographic potential (class 1) to a region with an 
unfavourable assessment (class 4), which indicates 
a dynamic deterioration of the demographic potential. 

Based on the assessment of demographic potential 
at the county level in 1995, two types of spatial 
distribution were observed within the regions. 
Homogeneous, when counties belong to only one class, 
or diverse, when counties belong to more than two 
classes (Fig. 6). Counties located in the Mecklenburg-
Vorpommern and Brandenburg regions (near 
Germany's eastern border) were characterized by 
a uniformly unfavourable assessment of demographic 
potential. Similarly, in Poland, the counties in the 
Zachodniopomorskie, Lubuskie, Warmińsko-
Mazurskie regions had uniformly unfavourable 
assessments of demographic potential, but in this 
case it was favourable. Significant variation in the 
assessment of demographic potential was noted 
within the German regions located near the country's 
western border, and in Poland, in the Podlaskie 
region, located near Poland's eastern border and 
the EU's external border. The spatial distribution of 
demographic potential at the county level in 2023, 
outside the Mecklenburg-Vorpommern region, 
which again recorded a predominantly unfavourable 
assessment of demographic potential, was much 
more heterogeneous (Fig. 6). However, while this 
differentiation in Germany has taken a favourable 
direction in changes in demographic potential, this 
has not been the case in Poland. 
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Fig. 5. Demographic potential in Poland in 1995 and 2023 (Source: own study) 

 
Fig. 6. Demographic potential in selected border regions of Poland and Germany at the county level in 1995 and 2023 

(Source: own study) 
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5. Discussion  
 
The research conducted in this study focused on 

the analysis of demographic changes in border 
regions in Germany and Poland, taking into account 
their location in relation to the state border and the 
European Union.  

The population density indicator was used in 
the research illustrating the distribution of the 
populations. The obtained results showed that border 
areas in both Germany and Poland were characterized 
by a lower population density than the national 
average, which is often characteristic of peripheral 
regions. The spatial distribution of population 
density in Poland and Germany clearly outlines the 
border between two different political systems, 
capitalist and socialist. This location in the edge zone 
between these systems (DAUGIRDAS & BURNEIKA, 2006) 
has translated into an attractiveness of residence, 
which is often reflected in population density 
(POCIŪTĖ, 2014). The conducted research showed 
that population density in border regions in both 
Germany and Poland decreased from west to east. 
Moreover, the spatial differentiation of population 
density in Poland showed signs of peripheralization. 
The lowest values were recorded in the border regions 
located at the eastern border, which, following 
Poland's accession to the European Union, constitute 
its external border. Analyzing the dynamics of 
population changes in Germany and Poland, 
differences in the direction of spatial redistribution 
were found. In Germany, it was noted that the 
greater the population growth, the higher the level 
of socio-economic development and, consequently, 
the quality of life of the inhabitants of a given region. 
However, this process did not have the characteristics 
of peripheralization in space but rather resulted 
from  consolidation of the division existing in the past 
within Germany (SZYMAŃSKA ET AL., 2008; ŚRODA-
MURAWSKA, 2013; PASTUSZKA, 2018). Among the 
analyzed border regions, this differentiation had a 
similar pattern. Only in the case of the Brandenburg 
region, located in the eastern part of Germany, was 
there a significant increase in the number of 
inhabitants. The reasons for this situation should 
be sought in the location in its centre of Berlin, 
which is the capital of the country, designated as a 
region. As a result, the impact of the agglomeration 
influenced the increase in the number of inhabitants 
in the bordering region (JEZIERSKA-THÖLE, 2018). 
The dynamics of population changes in Poland also 
had a spatial dimension. The reasons for this situation 

should be sought, similarly to many European 
countries undergoing systemic transformation with 
transformations of economic and social structures 
(PÉNZES ET AL., 2015), the most visible result of which 
was the redistribution of the population (SMITH & 

TIMAR, 2010; SCHMIDT ET AL., 2015; LANG ET  AL., 
2015; KRIAUČIŪNAS & BURNEIKA, 2019). The systemic 
transformation contributed to far-reaching changes 
in the processes shaping the demographic situation 
of Poland (TARKOWSKI, 2006). The uneven spatial 
distribution of population changes in Poland after 
1995 confirms that these changes had their spatial 
consequences, consistent with earlier research results 
(TARKOWSKI, 2006, GAŁKA, 2017). Polarization is 
clearly visible, with population growth occurring in 
regions where the country's capital is located: 
Warsaw (Mazowieckie) and larger agglomerations: 
Krakow (Małopolskie), Poznan (Wielkopolskie), 
Tricity - Gdańsk, Gdynia, Sopot (Pomorskie). These 
cities quickly joined the network of European cities 
and developed modern services offering attractive 
jobs and career prospects for young and educated 
people (PASTUSZKA, 2018). In contrast, other regions 
in Poland experienced a decline in their populations. 
This process, consisting of uneven regional 
development leading to polarization into central 
and peripheral regions, was observed in other 
countries with a similar historical path (GORZELAK, 
2002; KÜHN, 2015; KRIAUČIŪNAS & BURNEIKA, 2019; 
LANG ET AL., 2022). The largest decline in population 
was observed in the south-eastern part of Poland, 
which results from historical conditions. In the 
analyzed border regions on the western and 
eastern borders of Poland, a similar decline in the 
population was observed, no more than 9% of the 
population. Importantly, however, the Mecklemburg-
Vorpomen region (eastern border of Germany) and 
the Warmińsko-Mazurskie and Podlaskie regions 
(eastern border of Poland and external EU border), 
where low population density is accompanied by a 
decline in population, require special attention in 
the research conducted. This situation causes an 
increase in the unit costs of social infrastructure 
and also in the costs of communication connections 
(ROSNER, 2012). As a result, the living conditions of 
the population deteriorate (PÉNZES ET AL., 2015; 
BERNARD & KEIM-KLÄRNER, 2023; UBAREVIČIENĖ ET 

AL., 2025), which at the same time becomes the effect 
and cause of the population decline, triggering a 
vicious circle of dependencies. In answer to the 
second research question posed by the author, it was 
found that both in the border regions in Germany 
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and in Poland, the same direction of change was 
noted as in the country, i.e. a decrease in natural 
increase during the analyzed period. However, the 
changes in the size of the natural increase in both 
countries differed in pace, which in the border 
regions in Poland was more dynamic in comparison 
to the border regions in Germany. This direction of 
changes associated with the decrease in births is 
also the effect of cultural and moral changes taking 
place as part of the second demographic transition, 
which focused largely on the self-fulfilment of young 
people, while procreation decisions were often 
pushed into the background (REHER, 2011). Young 
people are increasingly more willing to first achieve a 
certain level of education and economic stability, 
and then, usually after the age of 30, have children. 
This phenomenon is referred to as "postponement 
of birth" (COLEMAN, 2007; PASTUSZKA, 2018). Due to 
the decrease in natural increase, migration plays an 
increasingly important role in shaping the actual 
increase (VAN DE KAA, 2002). The year 2015 became 
the benchmark for mass migration to the European 
continent. The conflict in Ukraine, which has been 
taking place since February 2022, resulted in the 
arrival of the largest number of refugees to Europe 
since 1939 (SZKURŁAT & SAŁEK-IMIŃSKA, 2025). In 
2024, 996,805 asylum applications were submitted 
in the EU. The country that registered the largest 
number of first-time asylum seekers in 2024 was 
Germany, where 25.2% of all such applications in 
the EU were submitted. The largest group to obtain 
protection status in the EU were Syrians (32.3%), 
followed by Afghans (16.5%) and Venezuelans (7.9%), 
while Ukrainians constituted 3.2%. The largest 
number of migrants from Ukraine since February 
2022 has been accepted by Germany and Poland 
(https://www.europarl.europa.eu/topics/en/articl
e/20170629STO78630/asylum-and-migration-in-
the-eu-facts-and-figures#migration-in-europe-key-
numbers-in-2024-5). Migrants treat most European 
countries as countries of origin. transit and ultimately 
chose countries with attractive living conditions 
(DE CASTRO, 2007). Therefore, an unfavourable 
migration balance is often the first symptom indicating 
the low attractiveness of living conditions in a 
given area resulting from the level of quality of life 
of its inhabitants. The net migration balance and its 
change allow for the assessment of regional 
development trends, in which regions with high 
emigration will appear as clearly problematic in 
the long term because most young, working-age 
residents leave, which causes a shortage of labour 

(POCIŪTĖ, 2014). An unfavourable migration balance 
is often the first symptom indicating the low 
attractiveness of a given area to live in, based on 
the quality of life of its residents. In addition, 
migration - especially internal migration – has become 
an increasingly important factor influencing 
population dynamics and contributing to further 
peripheralisation (UBAREVIČIENĖ ET AL., 2025). The 
obtained results showed a difference in the direction 
of changes in migration in the border regions of 
Germany and Poland. While in the border regions 
in Germany an increase in the migration balance 
was noted, in the border regions in Poland, apart 
from the West Pomeranian region, it decreased. 
Such a high migration outflow, especially from the 
border regions located at the eastern border of 
Poland and the external border of the European 
Union, can be considered a typical demographic 
symptom of peripheral areas (KUREK, 2008; POCIŪTĖ, 
2014). However, for demographic development, 
the relationship between natural movement and 
net migration plays an important role, indicating a 
positive or negative real increase (WEBB, 1963). 
Here too, an existing difference was noted, which in 
Germany had a spatial dimension and in Poland a 
temporal one. Although a positive real growth was 
recorded both at the western and eastern borders, 
the result for the regions located at the western 
border was more favourable. In Poland, on the 
other hand, while for the initial year of analysis, 
both the regions located at the eastern and western 
border had a positive real increase, it was already 
negative for the final year of analysis.  

The next research question concerned the degree 
of advancement of the ageing process in border 
regions compared to the country. The growing share 
of older people in the population is a major challenge 
in most developed countries and transition economies 
(DŁUGOSZ, 2011; PÉNZES ET AL., 2015; GOLDSTEIN & 

KLUGE, 2016; GRZELAK-KOSTULSKA, 2016) because 
changes in the population structure will have a 
negative impact on economic and social development. 
This results from the fact that with the decreasing 
share of young and better educated people, 
professional activity and territorial mobility of the 
population, entrepreneurship, innovation and 
productivity decrease, while social expenditure for 
the growing number of older people increases 
(PRSKAWETZ, 2005; PASTUSZKA, 2018). The results 
obtained in these studies indicate that this problem 
particularly concerns border regions, which is 
consistent with previous findings (AVDIĆ ET AL., 

https://www.europarl.europa.eu/topics/en/article/20170629STO78630/asylum-and-migration-in-the-eu-facts-and-figures#migration-in-europe-key-numbers-in-2024-5
https://www.europarl.europa.eu/topics/en/article/20170629STO78630/asylum-and-migration-in-the-eu-facts-and-figures#migration-in-europe-key-numbers-in-2024-5
https://www.europarl.europa.eu/topics/en/article/20170629STO78630/asylum-and-migration-in-the-eu-facts-and-figures#migration-in-europe-key-numbers-in-2024-5
https://www.europarl.europa.eu/topics/en/article/20170629STO78630/asylum-and-migration-in-the-eu-facts-and-figures#migration-in-europe-key-numbers-in-2024-5
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2022).  At the beginning of the analysis, the ageing 
process was more advanced than the national 
average only in the regions located on the western 
border of Germany. However, for the final year of 
the analysis, a higher value for the ageing index 
than the national average was recorded in all 
border regions both in Germany and Poland. 
However, the pace of the ageing process deserves 
special attention. Analysis of the research results 
showed that it was much higher in the regions 
which at the beginning of the analysis had a much 
lower old age index than the national average. As a 
result, in Germany the process of the ageing of 
society for the final year of the analysis was more 
advanced in the regions at the eastern border than in 
the western one, still maintaining the differentiation 
of the index value in the spatial dimension west - 
east. In Poland, the direction of the changes taking 
place was the same in all border regions. However, 
the highest pace, almost four times, was recorded 
for Zachodniopomorskie. The reasons for this state 
can be seen in the dynamic decrease in the natural 
increase in the analyzed period for the border 
regions. This condition resulted from the decrease 
in both the mortality rate and the number of births 
resulting from the migration of the population of 
reproductive age and the resulting decrease in 
fertility. External migration also causes the erosion 
of reproductive potential, because the external 
migration of young women intensifies the effects of 
the decrease in fertility (JOHANSSON ET AL., 2014). 
Therefore, it was important to find an answer to 
the next research question: is there also a spatial 
differentiation in the relationship between the number 
of women and men (in the age group 20-34)? The 
results of the conducted research showed that in 
the border regions in Poland the feminization rate 
was lower for the analyzed ones than the average 
in the country as a whole, although it should be 
noted that this difference was not significant. On 
the other hand, in Germany, the differentiation of 
this indicator in the spatial dimension was again 
noted, where its unfavourable values were noted 
for the border regions located at the eastern state 
border, indicating a disturbance of the gender 
balance in the so-called “marriageable age”. The use 
of a synthetic indicator that takes into account 
previously analyzed diagnostic indicators allowed 
us to answer the last research question, whether 
the changes that occurred in the demographic 
potential of border regions in the context of the 
changing function of the state border related to 

European integration are visible in the spatial aspect? 
The differentiation of the distribution of the 
demographic potential in Germany showed the 
existing difference in its assessment. In space, the 
border that existed before the Reunification of 
Germany resulting from belonging to two different 
political and economic blocks (West Germany and 
East Germany) is clearly outlined. As a result, in 
1995, the assessment of demographic potential 
was higher for regions located in West Germany 
than in East Germany, as for the analyzed border 
regions (also at the county level). However, already 
in 2023, this existing differentiation in the west-east 
dimension decreased, which should be considered 
a positive fact. However, special attention should 
still be paid to regions located in the eastern part of 
Germany, including Mecklenburg-Vorpomen, where 
unfavourable demographic potential has been 
consolidated, as studies have shown. The fact that 
these changes were also characterized by homogeneity 
within the region (county level) proves unfavourable. 
The reasons for this situation can also be found in 
the fact that until 2004, the regions located on the 
eastern border constituted the external border of 
the European Union. At the same time, research has 
shown that the highest demographic potential was 
recorded in the Niedersachsen region, whose 
border location was within the EU in both 1995 
and 2023. As research at the county level has 
shown, a more favourable demographic potential 
was recorded in counties located directly on the 
state border than in its eastern part. The reasons 
for this situation can be traced to favourable living 
conditions in the border area, resulting from the 
implementation of good solutions that contributed 
to raising the standard of living of the population 
and translated into an improvement in the 
demographic situation. The border between France 
and Germany is the subject of intensive cross-
border co-operation, within which two Euro-
regions operate (the Upper Rhine region and the 
Greater Region - SaarLorLux). In both of these areas, 
there are active bodies and entities of co-operation 
at the regional level, but also at the local level. The 
new Treaty on Co-operation and Integration between 
Germany and France signed in 2019 confirms the 
strength of the Franco-German alliance and the will 
to put closer relations and a joint commitment to 
European integration into practice. The Treaty of 
Aachen recognizes cross-border co-operation as a 
central element of European integration. The main 
goal is to remove cross-border barriers in order to 



14 

 

facilitate the implementation of projects and simplify 
the daily lives of residents of border regions (PEYRONY 

ET AL., 2023). A common spatial policy (PALLAGST & 

HARTZ, 2018) seems particularly important from 
this perspective, which concerns not only the 
mobility of capital, goods, and services, but also 
cross-border mobility on the labour market and 
vocational training (DÖRRENBÄCHER, 2020). These 
activities are closely linked to the demand for 
transport (BOUSONVILLE ET AL., 2023). The importance 
of communication in strengthening border regions 
and deepening European integration is evidenced 
by the fact that the European Commission has 
announced supporting cross-border mobility as 
one of the five main objectives of its cohesion policy 
until 2027 (ADOLPHI ET AL., 2022). The existing spatial 
polarisation of the recorded results in Germany 
related to historical conditions (east-west) was 
overlapped, although to a lesser extent, by 
conditions related to polarisation within the 
centre-periphery system, as indicated by the fact 
that the highest potential in 2023 was recorded in 
the agglomeration regions: Berlin, Hamburg and 
Bremen. The differentiation of the demographic 
potential in Poland between the initial and final 
year of the analysis shows significant changes both 
at the regional level and within the border regions. 
In 1995, historical conditions were a significant 
factor differentiating the demographic potential. As 
a result, areas located in the north-western part 
were distinguished by a greater demographic youth. 
On the other hand, the location of the border regions 
at the western and eastern borders had a smaller 
impact on the assessment of their demographic 
potential, as evidenced by the different assessment of 
the demographic potential of the two neighbouring 
regions Warmińsko-Mazurskie (young demographic) 
and Podlaskie (demographically old). In 2023, the 
center-periphery system clearly played a dominant 
role in the distribution of demographic potential 
differentiation. The highest demographic potential 
was recorded in regions with agglomerations 
referred to as the "big five" (ŚLESZYŃSKI, 2021), i.e.: 
Warsaw (Mazowieckie), Krakow (Małopolskie), 
Poznan (Wielkopolskie), Tricity agglomeration: 
Gdańsk, Gdynia, Sopot (Pomorskie), Wrocław 
(Dolnośląskie). At the same time, it is worth noting 
that a higher demographic potential was recorded in 
the border regions in the western than in the eastern 
part of the country located at the external border of 
the European Union. In the context of the conducted 
research, the border region of Mecklenburg-

Vorpommern in Germany and the Warmińsko-
Mazurski region in Poland, located on the external 
border of the European Union, deserve special 
attention. 

 
6. Conclusions 

 
The research revealed that the changes that have 

occurred in the demographic potential of border 
regions in the context of the evolving function of the 
state border associated with European integration 
are visible spatially. This is particularly true for the 
border, which in the past ran between two political 
and economic systems and now constitutes the 
external border of the European Union. The research 
findings indicate that these demographic processes 
were the result of historical conditions, compounded 
by the increasingly important core-periphery relation-
ship. In the conducted research, the polarization 
process noted at the national level was also visible 
at the European Union level, which was clearly 
visible in the example of the demographic processes 
taking place in the regions located at its eastern 
border. A huge challenge facing Poland and the entire 
European Union is to create such living conditions 
for residents of border regions that would prevent 
their peripheralization from deepening, not only in 
the demographic aspect. This problem particularly 
concerns the German border region of Mecklenburg-
Vorpommern, where the direction of unfavourable 
changes in demographic potential is characterized 
by uniformity at the county level. In Poland, however, 
the border region of Warmińsko-Mazurski requires 
special attention due to the dynamic pace of 
unfavourable changes taking place in demographic 
potential. The research conducted and the answers 
to the questions posed may help in the implementation 
of dedicated social policies in border regions where 
demographic problems are compounded by 
unfavourable socio-economic development, which 
adversely affects the quality of life of their inhabitants. 
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