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Abstract

:

The purpose of this study is to assess and visualize the Quality of Life provided by urban space as a place of residence. The proposed methodology, after its theoretical documentation, is implemented in Athens Metropolitan Area, Greece. For the evaluation of Urban Quality of Life, a complex index is constructed by using multicriteria analysis. For this purpose, Quality of Life controlling factors such as built space, natural, socioeconomic, and cultural environment, infrastructure and services, and the quality of housing were analyzed within a GIS environment. The mapping of this index led to the identification of areas with different levels of Quality of Life. The results of the research can lead to more effective decision making regarding the planning of targeted actions and the distribution of financial resources to improve the Quality of Life of the residents in urban areas.
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1. Introduction


Quality of life (QoL) has been of particular concern to researchers in the social sciences, humanities, and environmental sciences, as well as health sciences and psychology. Accordingly, a large number of definitions for QoL have been proposed in the international literature [1]. Thus, QoL is a complex concept that is difficult to define in one dimension [2,3,4], although the common perception is that QoL has mainly health properties [5].



The World Health Organization Quality of Life (WHOQOL) defined QoL as “individuals perceptions of their position in life in the context of the culture and value systems in which they live and in relation to their goals, expectations, standards and concerns”. This is a broad approach integrating physical health, psychological state, level of independence, social relationships, personal beliefs, and their relationships to salient features of the environment [6]. QoL assessment remains in the center of research interest, regarding the conditions of the natural and living environment, the needs of the individuals in a society, as well as the importance of these needs constantly changing over time [7].



After the end of World War II, QoL was mainly identified with the concept of living standards as well as the acquisition of consumer goods and property. Gradually, the research community began to examine the by QoL taking into account parameters related to health, education, and the natural environment. In the 2000s, efforts were made toward a multilevel approach of QoL. Typically, the European Union (EU) has designed and carried out a series of surveys studying QoL in terms of economy, employment, health, education, services, living and housing conditions, security, environmental quality, culture, family, social life, etc. [8,9,10,11,12,13].



In recent decades, a lot of research has been conducted to evaluate QoL, both individually and geographically, and many methodologies have been proposed for these analyses [14,15]. As the mapping of the QoL can highlight effectively its spatial distribution [16,17], QoL maps support decision making for targeted actions toward the improvement of QoL within the area under investigation.



Many studies have reported the spatial dimension of QoL, underlying the importance of a “good place” as a place where people can experience a good life [7,18,19]. The spatial aspect of QoL has been examined in terms of (a) health-influencing factors [20,21,22,23,24,25,26], (b) house choice [27,28], (c) accessibility to transportation infrastructures [29,30], (d) availability of sustainable public space, (e) environmental conditions and climate change [31], and (e) urban inequalities [7,32].



The spatial dimension of QoL also receives increasing interest from governments and local authorities, who face the challenge of making decisions for the improvement of QoL for their citizens. Global and European organizations have conducted several surveys for the assessment and mapping of QoL at both national and local level [11,12,33,34]. However, there is no single and commonly accepted methodology for this evaluation. Eurostat has end up with the following nine dimensions of QoL: Material living conditions (income, consumption, and material conditions), Productive or main activity, Health, Education, Leisure and social interactions, Economic security and physical safety, Governance and basic rights, Natural and living environment, and Overall experience of life. These dimensions are going beyond Gross Domestic Product toward sustainable QoL [35].



By taking into account the multidimensional nature of QoL, its evaluation should be based on the clarification of a set of conceptual and methodological issues. A key factor in the evaluation of QoL is the degree of specialization, which concerns the degree of specificity that QoL is approached in research [36]. The general level is related to the evaluation of QoL as a whole, while the specific level concerns the evaluation of certain or even a specific area of QoL [37]. Therefore, the degree of specialization determines respectively the areas under the study of QoL. Assessing the QoL that provides an area as a place of residence, the areas that compose the living environment are explored, such as the built space, the natural environment, the socioeconomic environment, the quality of housing, and housing conditions, infrastructure and services, as well as the cultural environment [7].



The evaluation of QoL is based on the evaluation of its components by using relevant variables or even by creating complex indicators [38]. The selection of the variables for the evaluation of the QoL is another critical factor. The type of variables is related to whether the assessment of the living environment in an area is carried out using inventory data, geographical data, etc., or is based on the recruitment of residents. However, many studies use both these two types of variables, arguing that residents’ perceptions in combination with environmental conditions contribute to the integrated approach of the QoL [36,39].



The geographical scale of analysis is an important factor for the study of QoL [36,40]. QoL can be assessed at various levels, from local to national. For example, the assessment of QoL at the national or regional level could obscure local issues that degrade QoL and can provide important information and suggest areas for detailed research. However, policy decisions often require detailed analysis. Moreover, the geographical scale often defines the variables that will be used for the analysis. For example, the value of the Gross Domestic Product index is used mainly at the national level.



The QoL has been extensively explored in urban areas. Cities play an important role in the economic and regional development of a country as they gather a large part of the population, are centers of innovation and technology, offer jobs and higher education services, etc. At the same time, urban areas are facing problems such as social inequalities, environmental degradation, crime, etc. [13]. The assessment of the quality of “urban” life has increased interest from the global research community in recent years [15,41,42,43,44,45,46,47] on issues related to crime, poverty, socioeconomic and environmental degradation, etc. [13,48,49,50]. Here, although the analysis is focused on urban areas, we use the general term QoL.



In this study, we propose a GIS-based spatial multicriteria analysis for the assessment of QoL. The main aim was to develop a model toward QoL indexing and mapping. The underlying hypothesis of this work is that QoL per municipality is subject to its socioeconomic and environmental properties. In addition, this work assumes that the proposed concept can be implemented with only minor changes in other areas by taking into consideration similar variables and indicators. The data processing is based on GIS technology, which allows the connection of statistical variables with spatial data, providing at the same time the proper spatial analysis and mapping functionality [51,52]. The proposed indicator for the assessment of QoL is formed by complex criteria related to the urban tissue, the natural socioeconomic and cultural environment, the quality of housing, and the proximity to infrastructures and services. The use of corresponding criteria has been proposed and implemented in similar analyses around the world [16,46,53,54,55]. Finally, the performance of the proposed GIS-based model was evaluated by empirical analysis in Athens Metropolitan Area (AMA), Greece.




2. Study Area


The city of Athens is located in Attica prefecture, in the central part of Greece (Figure 1). Athens is the capital and the largest city of Greece. The municipality of Athens (18 in Figure 1) has a population of 664,046 inhabitants (2011 Population Census) and extends over an area of almost 40 km2. AMA extends way beyond and covers an area of about 400 km2. According to Eurostat in 2004, AMA is the 7th largest Urban Zone (LUZ) in the European Union with more than 4,000,000 inhabitants [56].



In addition, according to QoL reports of the European Commission (EC), the satisfaction of Athens inhabitants with public spaces such as markets, squares, and pedestrian zones in AMA was 51%, and the presence of foreigners is generally viewed as positive from 53% of the respondents. Furthermore, in AMA, the majority of respondents feel safe (63%), are satisfied with green spaces (56%) and with the place where they live (76%), while 63% are not satisfied with the financial situation of their household, and the satisfaction with the personal job situation was 45% [12].



AMA is characterized by spatial heterogeneity, bounded by mountains and comprising of continuous built-up areas. Central municipalities of AMA are densely populated, whereas the urban tissue in the municipalities on the borders of the mountainous areas is less dense, including extended open spaces. The urban tissue characteristics of contemporary AMA are related to the uncontrolled increase in population and the mass construction of apartment buildings in the post-war period. Nowadays, AMA deals with significant socioeconomic inequalities and disparities in population composition and physical environment, as a result of the social and economic crisis, population mobility, and immigration [57].




3. Materials and Methods


Spatial modeling of QoL was based on GIS, using statistical and spatial data to assess QoL domains (Figure 2). Each domain was evaluated by a composite criterion and each criterion was estimated by a set of indicators.



3.1. Criteria and Variables


QoL was assessed by a composite index constructed from six criteria. Each criterion referred to a domain of QoL and was estimated by a set of indicators. Various domains and variables to evaluate QoL have been proposed, although some of them, including socioeconomic environment, proximity to public services and recreational facilities, housing conditions, and natural and built environment, recur in most studies. The criteria of the proposed index were based on these domains and composed of indicators that evaluate the specific domain of QoL (Figure 2).



The impact of the built and natural environment on both physical and mental health has been noticed in many studies [13,58]. QoL in cities may be positively affected by higher population density in terms of social coherence [59]. However, overall life satisfaction tends to be higher in less densely populated areas [60], as long as non-densely populated areas combined with open spaces provide better neighborhood QoL [61]. Based on this, population density and the percentage of open spaces were used to evaluate the built environment. In accordance with the fact that noise and air pollution are two major problems in urban environments with considerable negative effects on people’s health [62], the criterion of the natural environment was assessed based on sources of noise and air pollution, using the mean distance to industrial units, the density of high-traffic roads and highways, as well as the percentage of green urban areas.



Socioeconomic status is directly linked to QoL [63]. Higher education affects the material living conditions of individuals, leading to higher earnings and employability [64]. According to the 3rd European QoL survey, low income and low educational attainment were associated with increased material deprivation [63] and difficulties in satisfying basic needs, which have a strong impact on QoL [65]. In this study, the socioeconomic environment was evaluated from variables related to unemployment, educational level (according to the International Standard Classification of Education (ISCED) [66]), as well as mean annual income.



The access to public services and facilities and its impact on QoL has been noticed in many studies [11,67,68,69]. Access to essential facilities and public services impacts health, economic prosperity, sense of security, and the general well-being of individuals [70]. The criterion of public services and facilities was evaluated by indicators of accessibility, in terms of proximity (minutes to access) to hospitals and sports facilities, and the index of schools per 10,000 population. Proximity to hospitals and sports facilities was produced through GIS spatial analysis functions using the corresponding spatial layers of points of interest and the road network.



The housing environment affects an individual’s everyday life. Housing conditions usually refer to the quality and amenities of the building as well as to the sufficient housing space [11,15,16]. In this study, the criterion of housing conditions was evaluated by indicators related to the population living in houses without basic facilities (heating, WC, bathroom, kitchen), in detached houses, in newly built units (during the last five years), and housing space (m2) per person.



The last criterion is related to recreational and cultural facilities. Attendance to culture-related activities has positive effects on well-being and quality of life [71]. Furthermore, recreational and leisure facilities are strong predictors of QoL [72,73], as meeting places where social relationships can be formed and maintained [74,75]. In this study, indicators of proximity to recreational and cultural facilities were used to estimate this criterion. We assumed recreational parks, theaters, and cinemas as recreational facilities, and archaeological sites, museums, and libraries as cultural facilities.



Table 1 presents the properties of the data described above.




3.2. GIS Modeling


GIS functionality was applied to estimate all indicators and composite criteria. Statistical data tables and spatial layers were stored in a geodatabase and GIS-supported procedures were implemented to geocode and aggregate all data in the corresponding municipality, as well as to produce secondary variables.



Tabular data were joined to spatial data, attributing to each municipality the corresponding statistics. To calculate percentages of land cover and density of roads, geometry area of polygons and length of linear entities were computed. Euclidean distance analysis was performed to calculate straight-line distances, while for the estimation of various accessibilities (such as time distances), GIS-based network analysis was implemented based on the on-road travel speed. Finally, zonal statistics tool was used to compute mean values for each municipality.



After the calculation of all indicators per municipality in the study area, their values were reclassified to a common ordinal scale with five categories from very low QoL level (value 1) to very high QoL level (value 5) [76,77].



Next, each composite criterion was calculated from its related variables by using the following formula:


   C i  =     ∑  i n   V i   n   



(1)




where




	
Ci = composite criterion



	
n = number of variables



	
Vi = variable.








Finally, the overall QoL for each municipality was calculated from the composite criteria:


  Q o L =     ∑  i n   C i   n   



(2)




where




	
QoL = overall urban quality of life



	
n = number of criteria



	
Ci = composite criterion.








QoL values were categorized into three classes—high, moderate, and low QoL—using the quantile classification method. All criteria and overall QoL were mapped, and a series of thematic maps was created to illustrate spatial inequalities and zonation of QoL within AMA. Spatial analysis and mapping were performed using the ArcGIS version 10.2 (ESRI Inc., Redlands, CA, USA) software.





4. Results


As mentioned above, the QoL of the study area was assessed after the deployment of a composite index, with the integration of six criteria. Each criterion referred to a domain of QoL and was estimated by a set of indicators. The next figure (Figure 3) presents the spatial distribution of “Built environment”, “Socioeconomic environment”, and “Housing conditions” indicators.



Highly populated areas and lack of open spaces are typical for the central part of AMA (Municipalities of Athens, Kallithea, Nea Smyrni, Peristeri, etc.). Regarding the socioeconomic conditions, the unemployment rate is quite high (over 18%) in the western part of AMA, while the percentage of higher educated people and the mean income in this area are quite low. Concerning the housing conditions, the municipalities with population who lives in houses without basic facilities are within the western part of AMA. A low percentage of the population lives in detached houses in the central and eastern part of ΑΜΑ (Municipalities of Athens, Kallithea, Palaio Faliro, Nea Smyrni, Galatsi, Zografou, Kaisariani, and Vyronas), while the population who lives in new buildings is mostly within the northern part of AMA. Regarding the ”space per person” indicator, most people in the western municipalities of AMA have less than 30 m2.



The next figure (Figure 4) presents the spatial distribution of indicators for the Natural environment, Public sectors and infrastructures, and Cultural and recreation facilities.



From this map, it becomes clear that the environment is more degraded in the western sector of Attica as it is close to industries and has no significant urban green. The central sector (Municipalities of Athens, Galatsi, Filothei-Psichiko, and Marousi) is also quite degraded (with the exception of the presence of urban green), as it has a high density of highways. The residents of the municipalities of the northern sector seem to experience the best environmental conditions. Figure 3 also presents that most of the medical services are located in the central AMA, and therefore, the time distance to access them is high for the municipalities in the borders of AMA. Meanwhile, in the western AMA, there are located the most schools per 100,000 inhabitants. The proximity to sports facilities is generally high in the southern part of AMA and in some pockets in the northern part (Municipalities of Galatsi, Marousi, and Vrilisia). In addition, the time distance to cultural and recreational facilities is very low within the central part of Athens as most of the museums and the archaeological sites are located in the Municipality of Athens. The spatial distribution of each composite criterion is shown in Figure 5.



The quality of the built environment is rather high in the perimeter of AΜA and low in the center. For the natural environment, the spatial patterns are not so clear, although the west sector seems to be relatively degraded. For the socioeconomic environment, the picture is clearer: the northern and the southern part of AMA have high/very high values of QoL. On the contrary, the western part has rather low values.



Public services and infrastructures as mentioned above are located in the central AMA; thus, these areas have high values of QoL and the perimeter of AMA has the lowest values. Regarding the housing conditions, around the AMA center, the values are very low and are increasing toward its perimeter and, finally, exactly the reverse phenomenon occurs in terms of cultural and recreational facilities, i.e., low values are located at the perimeter and the highest are around the center of AMA.



Finally, the spatial distribution of the overall QoL is presented in Figure 6. This map revealed a zone with high QoL values in the northeastern and southeastern parts of the study area, and a zone with low QoL values in western AMA, whereas the central municipality (Municipality of Athens) is in an average situation.



In Figure 7 and Figure 8, satellite images of some of the most disadvantageous and advantageous municipalities demonstrate the spatial background where QoL is developing. Municipalities in disadvantaged areas B, C, and D (Figure 7) are characterized by more densely structured space as well as by lack of green urban areas and open spaces. Furthermore, they are crossed by large and high-traffic roads, contributing to high levels of noise and air pollution. Even though large areas of open and green spaces are identified at municipalities in area A (Figure 7), the main port of the country is localized at the coastal zone, concentrating also many industrial units and especially oil industries that lead to significant degradation of the natural environment. On the other hand, the advantageous municipalities (Figure 8) are less densely structured with several pockets of green urban areas and open spaces throughout the municipalities area.




5. Discussion


The aim of this study was to assess the QoL at the regional scale on the Athens Metropolitan Area, Greece. By applying a multicriteria analysis implemented in a GIS environment, the spatial distribution of QoL is shown on the final output. Overall, QoL indicates what is known in the circle of social geographers for AMA. There is a clear social division in Attica characterized by an axis that starts from the northeast and ends in the west and southwest. On one side of this axis, the northern, eastern, and southern regions present mainly very high values in terms of QoL, while respectively, the western part of Attica presents very small values. These different zones reflect the socioeconomic inequalities in the area under investigation [78], as lower and higher socioeconomic strata are concentrated in the western and north–southeast AMA sectors, respectively.



This geographical division is also evident regarding the housing conditions. Insufficient housing facilities and space are associated with the living conditions of underprivileged people that do not enjoy extended amenities, leading to poorer QoL [11,16,67].



On the contrary, the north and southeastern zones seem to have fewer public services and infrastructures, with poor access to medical services and sports facilities [23,69]. Those most distant from the center municipalities are also characterized by lower levels of QoL regarding the cultural and recreational facilities, whereas the central AMA seems to benefit due to the concentration of theaters, libraries, museums, and archaeological sites in the Athens municipality [23,63,69,75]. However, the center of AMA is characterized by poor natural and built environment and addresses the negative effects of air and noise pollution due to high population density, limited open spaces, high density of high-traffic roads, and proximity to industrial units.



These spatial inequalities within AMA, which have been explicitly analyzed by social geographers and urban planners [79,80], allow the construction of a more theoretically grounded context for explaining QoL. The urban development model of AMA was based on simultaneous expansion and intensification [81]. It was part of the Greek post-war model of economic accumulation in which a comprehensive long-term development strategy was not outlined. The consequence of this situation was the prevalence of short-term economic growth criteria, which in turn undermined socially rational and at the same time sustainable urban development [82].



For QoL upgrade in the study area, the decision-makers could take advantage of the findings to develop targeted actions and plans based on the domains in which each area lags. Priority in macroeconomic and social policies should be given to the underprivileged municipalities of the western sector, especially in Nikaia-Aghios Ioannis Rentis, Egaleo, Aghia Varvara, and Perama. Interventions at the level of urban planning could upgrade the built and the natural environment of Nea Smyrni, Kallithea, and Piraeus municipalities, which scored very low levels at these criteria. Most municipalities at the borders of AMA seem to lack proximity to both public services and facilities as well as cultural and recreational facilities, leading to the need for the enhancement of such infrastructures in these areas. Regarding the housing conditions, eight municipalities (Peristeri, Athens, Vyronas, Kallithea, Nikaia-Aghios Ioannis Rentis, Egaleo, Aghia Varvara, Korydallos) appear to have insufficient housing space and/or housing buildings of low quality in terms of facilities and newly built units. In such areas, financial resources and motivations could be provided for housing improvement programs either for repairing or renovating buildings.



This study incorporates a series of strengths related to the design and the implementation of the proposed methodology. Initially, the variables selected to evaluate QoL criteria are either available or can easily create within GIS environment. Where data at this geographical level are limited, the construction of variables through a GIS-based modeling is a valuable option for the implementation of the proposed methodology. This methodology can be reproduced in urban areas where the same data may not be available or statistical variables are limited. Furthermore, the proposed spatial multicriteria analysis can be used—after the proper adaptations—in other urban areas, as it uses generally available datasets and standard GIS functionality.



The GIS-based multicriteria analysis of QoL enables the mapping indicators and criteria [17,83,84]. These maps demonstrate the spatial distribution of each criterion and allow identifying spatial patterns of low or high QoL values [7]. As a result, QoL mapping is a powerful tool for stakeholders and local authorities to design general objectives and strategies, focusing on disadvantaged areas and eventually supporting the overall decision-making process. To the best of our knowledge, this is the first attempt to evaluate and investigate spatial inequalities of the QoL for AMA.



Finally, we should point out some limitations and assumptions of the proposed method for the assessment and mapping of QoL. First of all, the proposed model is designed for the regional to local scale. At large scales, more exhaustive datasets and detailed information are required. Green areas are a prime example, as house yards in the suburbs are not listed as green urban areas. A second assumption is related to the selection of the criteria. The selection for this analysis was based on the findings from international literature as well as on the data availability. Furthermore, another limitation of this study is that the developed multicriteria analysis does not take into account the mutual relationships between the criteria. Finally, it should be mentioned that according to our analysis, the output map presents only the spatial distribution of QoL for AMA and not its temporal dimension. Thus, we assume that the output map demonstrates a snapshot of the QoL in Athens. Therefore, the result of this study should guide quantitative analysis at a detailed scale. Despite these limitations, the produced map could be very useful to community and local decision-makers for future land-use planning and the implementation of targeted interventions.




6. Conclusions


This study proposes a methodological framework for mapping QoL and presents the implementation of this framework in AMA. Different zones within the AMA seem to attribute various socioeconomic factors. Two clusters of advantageous municipalities in the northeastern and southeastern study areas, and a cluster of disadvantageous municipalities in western AMA, revealed significant inequalities among the educational and economic level of the residents, as well as among the size, the quality, and the amenities of the houses. The central municipalities of AMA benefit from proximity to public services and recreational facilities, although disadvantageous conditions in built and natural environment such as high population density, limited open spaces, and proximity to industrial units decrease the overall QoL. On the other hand, more distant municipalities from the center of AMA are less densely populated and contain more open spaces. Mapping QoL is a functional tool for local authorities to develop future strategies targeting the improvement of QoL. This study may be conducive to more effective decision making during the socioeconomic crisis by designing targeted local development programs and allocating effectively the limited financial resources. In future work, the methodology can be implemented over time periods to identify QoL trends, while mapping can be applied at a neighborhood level to identify spatial inequalities within municipalities.
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Figure 1. The study area of Athens Metropolitan Area, in Attica, Greece. 
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Figure 2. Workflow of evaluating and mapping UQoL. 
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Figure 3. Indicators for the Built environment, Socioeconomic environment, and Housing conditions, across municipalities of AMA, Greece. (a) Population density, (b) open spaces, (c) unemployment, (d) high-educated population, (e) illiterate population, (f) income, (g) houses without basic facilities, (h) detached houses, (i) new buildings, (j) size of houses. (Red color in each map indicates low QoL and blue color high QoL values). 
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Figure 4. Indicators for the Natural environment, Public services and infrastructures, and Cultural and recreational facilities, across municipalities of AMA, Greece. (a) Mean distance to industrial units, (b) density of high-traffic roads and highways, (c) percentage of green urban areas, (d) proximity to medical services, (e) schools per 10,000 population, (f) proximity to sport facilities, (g) proximity recreational facilities, (h) proximity to cultural facilities. (Red color in each map indicates low QoL and blue color high QoL values). 
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Figure 5. The composite criteria of QoL in AMA, Greece. (a) Built environment, (b) natural environment, (c) socioeconomic environment, (d) public services and infrastructures, (e) housing conditions, (f) cultural and recreational facilities. 
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Figure 6. The final QoL map for AMA, Greece. 
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Figure 7. The urban background of disadvantageous municipalities. (A) Perama municipality, (B) Keratsini-Drapetsona municipality, (C) Korydallos municipality, (D) Peristeri municipality. 
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Figure 8. The urban background of advantageous municipalities. (A) Filothei-Psichiko municipality, (B) Aghia Paraskevi municipality, (C) Penteli municipality, (D) Glyfada municipality. 
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Table 1. Datasets and sources per indicator.
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Indicators

	
Dataset, Year

	
Source






	
Population density

	
Population, 2011

	
Hellenic Statistical Authority




	
Spatial layer (polygon) of municipalities, 2011

	
Hellenic Statistical Authority




	
% Open spaces

	
Spatial layer (polygon) of open spaces, including cultivations, forests, green urban areas, herbaceous vegetation, pastures, crops, water, land without current use, 2012

	
Urban Atlas—European Environment Agency




	
Spatial layer (polygon) of municipalities, 2011

	
Hellenic Statistical Authority




	
Mean distance to industrial units

	
Spatial layer (points) of industrial units, 2020

	
Google Maps




	
Spatial layer (polygon) of municipalities, 2011

	
Hellenic Statistical Authority




	
Indicators

	
Dataset, Year

	
Source




	
Density of high-traffic roads and highways

	
Spatial layer (polyline) of high-traffic roads and highways, including motorways, trunks, primary, secondary and tertiary road network, 2020

	
OpenStreetMap.org




	
Spatial layer (polygon) of municipalities, 2011

	
Hellenic Statistical Authority




	
% Green urban areas

	
Spatial layer (polygon) of green urban areas, 2012

	
Urban Atlas—European Environment Agency




	
Spatial layer (polygon) of municipalities, 2011

	
Hellenic Statistical Authority




	
% Unemployment

	
Unemployed population, 2011

	
Hellenic Statistical Authority




	
Economically active population, 2011

	
Hellenic Statistical Authority




	
% Higher educated population

	
Population of ISCED level 8, 7, 6, and 5, 2011

	
Hellenic Statistical Authority




	
Total population (population born after 2005 was excluded), 2011

	
Hellenic Statistical Authority




	
% Illiterate population

	
Population of ISCED level 0, 2011

	
Hellenic Statistical Authority




	
Total population (population born after 2005 was excluded), 2011

	
Hellenic Statistical Authority




	
Mean income

	
Mean income in euro, 2016

	
General Secretariat for Information Systems (GSIS) of the Greek Ministry of Economy and Finance




	
Proximity to medical services/hospitals

	
Spatial layer (points) of public hospitals, 2020

	
Google Maps




	
Spatial layer (polyline) of road network, 2020

	
OpenStreetMap.org




	
Spatial layer (polygon) of municipalities, 2011

	
Hellenic Statistical Authority




	
Schools per 10,000 population

	
Spatial layer (points) of public primary schools, 2019

	
Greek Ministry of Education and Religious Affairs




	
Spatial layer (points) of public secondary schools, 2019

	
Greek Ministry of Education and Religious Affairs




	
Population, 2011

	
Hellenic Statistical Authority




	
Proximiy to sport facilities

	
Spatial layer (polygon) of sports facilities, 2012

	
Urban Atlas—European Environment Agency




	
Spatial layer (polyline) of road network, 2020

	
OpenStreetMap.org




	
Spatial layer (polygon) of municipalities, 2011

	
Hellenic Statistical Authority




	
% Population living in houses without basic facilities

	
Population living in dwellings without heating, WC, bathroom, kitchen, 2011

	
Hellenic Statistical Authority




	
Total population (population living in collective dwellings and non-classified was excluded), 2011

	
Hellenic Statistical Authority




	
Indicators

	
Dataset, Year

	
Source




	
% Population living in detached houses

	
Population living in detached dwelling units, 2011

	
Hellenic Statistical Authority




	
Total population (population living in collective dwellings and non-classified was excluded), 2011

	
Hellenic Statistical Authority




	
% Population living in newly built units

	
Population living in dwellings constructed after 2005, 2011

	
Hellenic Statistical Authority




	
Total population (population living in irregular dwellings, collective dwellings, and non-classified was excluded), 2011

	
Hellenic Statistical Authority




	
Housing space (m2) per person

	
Dwelling size per person, 2011

	
Hellenic Statistical Authority




	
Total population (population living in collective dwellings and non-classified was excluded), 2011

	
Hellenic Statistical Authority




	
Proximity to recreational facilities

	
Spatial layer (points) of theaters, cinemas, cultural centers, recreational parks, 2020

	
Google Maps and other sites of related infrastructures (www.tripadvisor.gr, www.vrisko.gr, www.xo.gr (accessed on 17 May 2021))




	
Spatial layer (polyline) of road network, 2020

	
OpenStreetMap.org (accessed on 17 May 2021)




	
Spatial layer (polygon) of municipalities, 2011

	
Hellenic Statistical Authority




	
Proximity to cultural facilities

	
Spatial layer (points) of archeological sites, museums and libraries, 2020

	
Google Maps and other sites of related infrastructures (odysseus.culture.gr, museumfinder.gr, www.eebep.gr, www.network.nlg.gr, www.library4you.weebly.com, www.visitgreece.gr, www.vrisko.gr (accessed on 17 May 2021))




	
Spatial layer (polyline) of road network, 2020

	
OpenStreetMap.org (accessed on 17 May 2021)




	
Spatial layer (polygon) of municipalities, 2011

	
Hellenic Statistical Authority
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