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Abstract 

 

Urban growth at different spatial scales is analysed using the assumptions that large cities have 

experienced sequential cycles of urbanization, suburbanization and re-urbanization that reflect 

complex demographic dynamics. Original approaches, quantitative methodologies and 

indicators are employed to support analysis of urban growth at different spatial scales. 

Residential mobility is considered as a proxy measure for spatial dynamics, intensity of urban 

expansion and socioeconomic development at local and regional scales in Mediterranean 

Europe. By computing the percent share of the population living in the same municipality five 

years before the census date in the total resident population at the census date, a spatial analysis 

of residential mobility and related background context allowed for the identification of specific 

urban cycles, outlining heterogeneous patterns of growth in the metropolitan region of Athens, 

Greece, over the last three decades (1981-2011). Results indicate that changes in spatial patterns 

of residential mobility are associated with multiple factors (directly or indirectly), dependent on 

demographic dynamics and economic cycles exposing (apparent or latent) variability in the 

socio-spatial urban structure and functional re-organization processes across larger metropolitan 

areas. Multiple socioeconomic transitions are identified in the study area, with short-range 

population movements diverging with urbanization, suburbanization and re-urbanization. Under 

both economic expansion and recession, spatial patterns of residential mobility reflect 

differential population dynamics, whose knowledge provides innovative visions for future urban 

cycles in Europe. 
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Introduction  

 

Socio-demographic transition may reflect (apparent or latent) changes in urban structure and 

functions, re-densifying and diversifying metropolitan landscapes (Ogden and Hall 2000; Liu 

2005; Lee and Painter 2013; Kazemzadeh-Zow et al. 2017). City-scale fluctuations in 

demographic indicators represent recent trends in urban expansion, which can be compared with 

empirical evidence derived from narrative and quantitative analysis of town planning and land-

use policy (Goldstein et al. 2013; Gkartzios and Scott 2015; Remoundou et al. 2016). On this 

point, Mediterranean European cities are paradigmatic examples of demographic dynamics that 

are contributing to highly differentiated processes of suburbanization, economic delocalization 

and population redistribution over larger regions (Rontos 2010; Bayona-Carrasco and Gil-

Alonso 2012; Salvati et al. 2016a).  

 

The joint outcome of multiple drivers of urban change has been rarely explored in southern 

Europe under both suburbanization and re-urbanization (Salvati 2016). Suburbanization is one 

of the most representative phenomena with definite effects on spatial development at the 

metropolitan level (Bourne 1996; Kulu et al. 2009; Munafò et al. 2013; Cuadrado-Ciuraneta et 

al. 2017). In Mediterranean Europe, research on suburbanization has focused mainly on low-

density contexts and often coincided with economic phases characterized by accelerated 

building cycles and land speculation (Allen et al. 2004; Arapoglou and Sayas 2009; Perez 

2010). Suburbanization has also interacted with emerging processes of re-urbanization in some 

contexts, shaping non-linear patterns of growth and change in the medium term (Catalàn et al. 

2008; Walford and Kurek 2016; Duvernoy et al. 2018). 

 

Greece is probably one of the southern European countries that has experienced the most 

accelerated economic fluctuations over its recent history, alternating expansion and stagnation 

with profound impacts on metropolitan configurations (Zitti et al. 2015; Colantoni et al., 2016; 

Pili et al. 2017). Land legalization, continuous revisions of rent level, changes in building codes, 

industrial decentralization, bureaucratic inertia, clientele politics and pressure by landowners 

have characterized Greek urban development in the aftermath of World War II (Gargiulo 

Morelli et al., 2014; Di Feliciantonio and Salvati 2015; Zambon et al., 2017). Housing has been 

self-financed for a long time – mostly by a system of pre-selling and exchange arrangement 

(called antiparochi), which was established in the 1930s, and by household savings in the self-

built informal sector (Leontidou 1990). Mortgage fears from banks started to infiltrate the 

speculative sector, beginning in the early 1980s. With land allocation being partly de-regulated, 

the institutional milieu for urban expansion has been long polarized in central and local 

government, without any significant middle tier (Wassenhoven 1984). The property transfer tax 

(formally abolished in 1984) created further rigidity in the housing market, negatively impacting 

residential mobility (Delladetsima 2006). 

 

Since the late 1980s, sequential waves of economic expansion and stagnation have been 

observed in Athens, the largest metropolitan area in Greece. Housing demand increased, fuelled 

by natural population increase, and the number of informal settlements declined significantly, 

with a moderate expansion of larger new dwellings. A strategic master plan for the Athens 
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metropolitan region (AMR) was enforced in 1985, and several municipalities in the area 

approved specific town plans in the following years (Salvati 2016). The strategic plan offered a 

vision for the future development of Athens along well-defined spatial directions, securing high-

quality fringe land under environmental protection (Rontos et al. 2016). Since the early 1990s, 

urban expansion has been the result of distinct socioeconomic processes, including: (i) massive 

immigration from the Balkans; (ii) a slow decline in local housing markets paralleled by a 

decrease in the interest rate; (iii) an intense building boom in correspondence with the 2004 

Olympic games, (iv) state-driven infrastructural investments and, finally, (v) economic crises 

(Kourliouros 1997; Beriatos and Gospodini 2004; Giannakourou 2005; Delladetsima 2006; 

Schneider et al. 2010; De Rosa and Salvati 2016; Gil-Alonso et al. 2016). Although being 

exposed to a self-alimenting housing bubble up to the late 2000s, the 2007 recession negatively 

impacted local job markets, house prices and, more generally, individual lifestyles (Allen et al. 

2004; Lesthaeghe and Nieder 2006; Kreyenfeld et al. 2012; Stockdale 2016). The 2007 crisis 

has undoubtedly affected urban growth and metropolitan socio-spatial systems, with a side 

effect on short-term population dynamics in larger cities (Dijkstra et al. 2015; Carlucci et al. 

2016; Salvati and Carlucci 2017).  

 

Demographic decline and population aging have progressively increased social vulnerability to 

economic shocks, increasing class segregation and consolidating a spatially polarized 

distribution of economic activities in urban and rural areas, which has influenced job and 

housing markets (Goldblum and Wong 2000; Serra et al. 2014; Ren 2015). Given the 2007 

recession and its short-term consequences, population-driven urban decline has advanced 

concerns in the management of metropolitan areas, encouraging place-based policy strategies 

(Carbonaro et al. 2016).  

 

Demographic indicators help explain metropolitan transformations under different economic 

cycles (Ogden and Hall 2000; Champion 2001; Kroll and Kabisch 2012). A comprehensive 

analysis of economic cycles helps researchers evaluate their implications and consequences on 

urban transformations, considering together short-term changes in demographic dynamics and 

population redistribution at the metropolitan scale (Salvati and Carlucci 2017). The present 

study assumes that residential mobility may reflect intrinsic socioeconomic changes at the 

regional scale over a relatively long time period. In southern Europe, given the mixed structure 

of cities derived from both planned and informal expansion processes within a general context 

of reduced short-range population movements (Economou et al. 1997, Coccossis et al. 2005, 

Giannakourou 2005), residential mobility is increasingly associated with  solid social networks 

and neighbourhood relationships (Sampson 1988; Elder et al. 2003; Kang and Kwak 2003; 

Oishi et al. 2007, 2010; Lancee and Schaeffer 2015; Coulter et al. 2016). These social bonds 

have assumed a key role in shaping spatial direction and intensity of residential movements, 

anticipating economic restructuring (Maloutas 2004; Mulder 2007; Coulter et al. 2016).  

 

Furthermore, residential mobility depends on additional factors, such as commuting, job market 

dynamics and other social forces (Weinberg et al. 198l; Ioannides, l987; Mulder and 

Hooimeijer, 1999; Van Ommeren et al. 2000; Battu et al. 2005; Coulter et al. 2016). In this 

regard, housing choice has been found to be strongly associated with the economic capacity of 

households (Blokland 2003). Residential mobility increases with the rise of income as wealthier 
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families can better sustain the costs of moving (Pissarides and Wadsworth, 1989; Buck, 1994, 

1997; Böheim and Taylor, 1999). Such conditions have often determined an increasingly strong 

relationship between residential mobility and socio-spatial segregation in modern cities 

(Maloutas 2004). For example, social segregation in Athens has been associated with urban 

dispersion since the 1970s (Leontidou, 1990).  

 

These assumptions highlight that residential mobility is a key factor to understand 

socioeconomic, demographic and institutional processes underlying sequential cycles of 

suburbanization and re-urbanization in expanding metropolitan regions (Magre et al. 2016). 

Earlier studies on residential mobility – not restricted to specific urban cycles – found mobility 

to be associated with multiple economic dynamics (Milbourne 2007; Gkartzios and Scott 2015; 

Stockdale 2016; Gkartzios et al. 2017). For instance, recession leads to a fall in the housing 

market, trapping people in undesirable real estate properties and reducing their ability to move 

to other locations within the same city (Henley, 1998). 

 

Although research on residential mobility has progressively focused on community lifestyles 

and individual choices, including (but not limited to) job and housing (e.g. Battu et al. 2005; 

Feijten et al. 2008; Gargiulo Morelli et al. 2014), few studies have dealt with spatial patterns of 

residential mobility during a long economic cycle, reflecting different social conditions and 

urbanization cycles. A comparative analysis of residential mobility in the AMR may shed 

further light on the general patterns of urbanization observed in southern Europe, distinguishing 

effects driven by large-scale processes from those emerging from local contexts (Salvati et al. 

2016b). In the present study, the role of residential mobility in the latent transformation of 

metropolitan structures and functions is explored by reframing local-scale patterns in view of 

sequential economic cycles from the early 1980s to the early 2010s in Greece. By distinguishing 

expansion from stagnation waves, the main forces influencing residential mobility are 

identified, providing future visions for metropolitan development and going beyond the 

opposition between urbanization and suburbanization, which is typical of the recent history of 

European cities. 

 

Data and methods  

 

Study area  

 

AMR comprises an area of more than 3,000 km2 in the administrative region of Attica (central 

Greece), and it includes the island of Salamina (see Figure 1, next page). AMR was governed by 

115 municipalities with spatial boundaries referring to the Kapodistrian administrative asset in 

force during the study period. The 115 municipalities were used as the elementary analysis unit 

of the present study (Rontos et al. 2016). The entire study area can be subdivided into three 

partitions (Salvati 2014): urban municipalities in the Athens basin (classified with code 1), 

Greater Piraeus district (classified with code 2), and rural municipalities in the rest of Attica 

(classified with code 0). The Greater Athens area includes all the municipalities numbered with 

codes 1 or 2 (Figure 1). Greater Athens is a compact urban area (430 km2) that is administered 

by 58 municipalities; it has a population density ranging between 3,000 and 15,000 

inhabitants/km2 (average 7,000 inhabitants/km2). The remaining 57 municipalities in Attica are 
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mainly rural with a population density usually below 3,000 inhabitant/km2 (average 250 

inhabitants/km2). 

 

Figure 1. Maps illustrating boundaries and names of municipalities in the study area  

(a) 

 (b) 

Legend: a = AMR; b = a particular zoom of the Greater Athens area; 0 = municipalities in the rest of Attica region; 1 = 

municipalities in urban Athens; 2= municipalities in Piraeus; code 1 and 2 = all the municipalities included in greater Athens area  
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Since the early 1980s, Athens has attracted an increasing flow of public and private investments 

to endure urban and suburban growth, creating a discontinuous metropolitan structure 

(Delladetsima 2006). The 2004 Olympics altered the economic face of Athens (Beriatos and 

Gospodini 2004) and encouraged the development of new infrastructures (Salvati and Serra 

2016). Nevertheless, during that period, a negative impact on the public debt of Greece 

contributed to the socioeconomic outcome of the 2007 recession (Chorianopoulos et al. 2014), 

reducing building activity by more than 50 percent over few years (Pili et al. 2017). 

 

Demographic and background indicators  

 

The temporal period considered in this study extends from 1981 to 2011 and includes different 

urban phases in Athens (Leontidou 1990; Beriatos and Gospodini 2004; Rontos et al. 2016; 

Salvati 2016; Salvati et al. 2016a). Statistical data from national censuses of population and 

quantitative information from additional official sources were considered in this study. 

Residential mobility was assessed at four years (1981, 1991 2001, and 2011) by computing the 

percent share of population living in the same municipality five years before each census in total 

resident population at the census date at municipal scale (Geronimus et al. 2014). Additional 

indicators (see Table 1, next page) were considered at the same geographical scale with the aim 

to describe the local background context based on three domains: (i) population and land-use 

(five indicators), (ii) metropolitan form and functions (seven indicators), and (iii) territorial 

structure (nine indicators). For population and land-use, basic indicators were considered, such 

as the rate of population living in sparse settlements and the per-capita amount of built-up area. 

Metropolitan form and functions were described through indicators derived from the census of 

buildings, such as self-contained buildings, one-dwelling buildings, diversity in urban land-use 

and industrial buildings. The local context was described using territorial indicators, such as 

mean elevation, the distance from the main urban centres and indexes of soil and climate 

quality. Indicators assessing the local context (more or less) associated with higher (or lower) 

rates of residential mobility were chosen according with information derived from earlier 

studies (Rontos et al. 2016; Salvati 2016; Salvati et al. 2016b). The selected indicators provide a 

comprehensive assessment of multiple aspects that characterize the socioeconomic 

configuration of the AMR changing over the entire period of study (Gargiulo Morelli et al. 

2014; Zitti et al. 2015; Pili et al. 2017).  

 

Statistical analysis 

 

Spatial patterns of residential mobility were illustrated through maps at different points in time 

(1981, 1991, 2001, 2011). Descriptive statistics (median, coefficient of variation, minimum and 

maximum) were calculated by year for the indicator of residential stability (percent share of 

population living in the same municipality five years before the census date in total resident 

population at the census date), and distinguishing figures referring to the Greater Athens area 

from those concerning the remaining part of AMR (see section above on Study area). A 

Multiway Factor Analysis (MFA) was applied to the data matrix composed of 22 indicators 

(residential stability and 21 background indicators, as pointed out above in the section on Study 

area) at four time points (1981, 1991, 2001, 2011), considering together all elementary spatial 

units. Indicators were standardized prior to the analysis. The MFA was run with the aim of 
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providing a comprehensive spatio-temporal outline of (i) the (changing) socioeconomic contexts 

and (ii) the underlying residential mobility in the AMR over different economic cycles founded 

on sequential expansion and stagnation waves. As a generalization of Principal Component 

Analysis (Coppi and Bolasco 1988), MFA examines sets of variables collected on the same set 

of observations (Kroonenberg 2008) and identifies complex structures in higher-order datasets 

where data have more than two dimensions (e.g. data recorded at three or more times).  

 

Table 1. List of the indicators considered in the present study by thematic domain 
 

Variable Measurement unit Source Time interval 

Population and land-use    

Residential stability Percent share of population living 
in the same municipality 5-years 

before the census date in total 
resident population at the census 
date 

Census of population 1981-2011 

Population living in sparse 

settlement 

Percent share in total population 
 

 

Per-capita built-up area m2 Census of land-use and UA 1980-2010 

Forested area Percent share in total municipal 
area 

 
 

Protected land 

(presence/absence) 

Dummy (0: non-protected; 1: 

protected) 
Territorial statistics  

Municipal town plan Dummy (0: not yet; 1: yes) Spatial Planning Office  

Metropolitan form and functions    

Self-contained buildings Percent share in total building 
stock 

Census of buildings 1980-2010 

One-dwelling buildings  
  

Diversity in urban land-use No. building uses in municipal 

area 
  

Industrial buildings Percent share in total building 
stock 

 
 

Hotel-use buildings   
 

Service/commerce buildings   
 

Multiple usage buildings   
 

Territorial structure    

Mean elevation m Census of population Once per time 

Coastal municipality Dummy (0: internal; 1: coastal) Territorial statistics  

Distance from Athens km 
 

 

Distance from Piraeus  
 

 

Distance from Olymp. Stad., 
Maroussi 

 
  

Distance from Markopoulo 

Messoghia 

 
 

 

Municipal surface area km2 
 

1980-2010 

Soil Quality Index Score (high: 1; low: 2) Salvati et al. (2014) Once per time 
Climate Quality Index  

  
 

The number of relevant factors was selected according to the scree-plot criterion, fixing the 

minimum eigenvalue threshold at 1. This criterion allows considering relevant factors that 

extract a satisfactory proportion of variance from the input data matrix. Factor loadings – 

indicating the degree of pair-wise correlation between input variables and MFA axes – were 

used to recognize multidimensional changes over time in the socioeconomic context associated 

with specific spatial patterns of residential mobility. While MFA output can be considered (in 

some ways) similar to a classical factor analysis (Colantoni et al. 2016), changes in the input 

variables over time are considered together in the case of MFA, allowing an implicit analysis of 

the spatio-temporal structure of the dataset. 

 



30 

 

To identify the most relevant analysis dimensions, interpretation of MFA outcomes was based 

on intensity and sign of the relationship between the indicator of residential stability and each 

MFA axis (factor loadings). Loadings of socioeconomic indicators assessing the local context 

were subsequently analysed in relation with these dimensions. In this way, MFA considered 

together the variables with the aim to identify latent effects of individual variables on residential 

mobility. This approach allows a specific focus on (i) the correlation of anticipated variables 

with the specific dimension associated to a given axis, and (ii) the persistent correlation of a 

variable with a specific analysis dimension along the entire study period. In this line of thought, 

MFA axes are thus interpreted as latent variables describing the dominant spatial pattern of 

residential mobility at a given year, being identified by the highest loading of the residential 

stability indicator to a given axis over the investigated time period. Establishing a causal 

relationship between residential mobility and socioeconomic forces could lead to an interesting 

outcome, but it is hard to realize in a complex social context such as the study area (Gargiulo et 

al. 2014; Rontos et al. 2016; Pili et al. 2017). Thus, we prefer to investigate the characteristic 

local context underlying different spatial patterns of residential mobility in the study area over a 

sufficiently long-time interval (1981-2011), which encompasses sequential phases of 

urbanization and suburbanization. A multivariate analysis that considers the intrinsic spatio-

temporal structure of multiple indicators is particularly suited to identify apparent and latent 

relationships between residential mobility and socioeconomic forces (Salvati and Serra, 2016). 

 

Results 

 

Descriptive statistics 

 

Descriptive statistics of residential stability indicator (average, coefficient of variation, 

minimum and maximum value per year) indicate a progressive change in residential mobility 

patterns in both the greater Athens area and the remaining part of Attica (Table 2). Increases in 

the average value of residential stability was particularly evident in the greater Athens area, with 

residential mobility involving 33.5% and 15.0% of resident population in 1981 and 2011 

respectively. In the remaining part of Attica, residential mobility was slightly lower than in 

greater Athens (32.2% in 1981), declining moderately to 19.7% in 2011, 5 percentage points 

higher than in greater Athens. Spatial variability in the residential stability indicator was 

particularly high in 1981, 17% in greater Athens and 20% in the rest of Attica and declined over 

time in both spatial partitions. Although maximum values of residential stability remained 

almost  stable, minimum  values  of  residential  stability  increased  over  time, doubling  in  the  

 

Table 2. Descriptive statistics of an indicator of residential mobility at the census date, 

COM – in AMR by year 

Year 
Greater Athens area (n = 57)   Rest of the AMR (n = 58) 

Mean Coeff. Var. Minimum Maximum   Mean Coeff. Var. Minimum Maximum 

1981 66.5 16.9 31.4 83.6 
 

67.8 20.0 21.1 93.6 

1991 79.1 9.1 58.0 88.6 
 

72.6 15.3 43.0 95.1 

2001 78.1 5.5 67.7 85.9 
 

75.6 11.0 51.0 89.9 

2011 85.0 4.2 73.0 90.4   80.3 6.5 68.4 89.5 

n = number of municipalities 
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greater Athens area and tripling in the rest of Attica. 

 

Spatial analysis 

 

Figure 2 illustrates the percentage share of population living in the same municipality five years 

before the census date in total resident population at the census date. Low values of residential 

stability indicate municipalities characterized by intense residential mobility. Conversely, 

residential stability values close to 100 percent outline more stable population dynamics, 

possibly leading to urban consolidation. Residential mobility was the highest in eastern Attica 

all over the study period. The total flow of residential movements was less intense in central 

Athens and in western Attica, especially in high-density municipalities close to the inner cities 

of Athens and Piraeus. 
 

Figure 2. Spatial distribution of an indicator of residential stability by year in AMR  

  

1981 1991 

 

 

2001 2011 

 

A progressive but spatially heterogeneous decline in the percent rate of residential mobility – 

reflected in the increase of residential stability values – was observed in the study area (see 
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Figure 3), determining a polarization in western and eastern Attica, with a divide by nearly 10 

points between  eastern municipalities (the highest  mobility  rate) and western municipalities in  

 

Figure 3. Changes over time (%) in residential stability by time period in AMR 

 

1981-1991 

 

1991-2001 

 

2001-2011 
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2011. During the entire study period, eastern Attica was likely the most dynamic context in both 

demographic and economic terms, contrasting the stable socioeconomic context characterizing 

western Attica. Eastern Attica was also the district with the highest suburbanization pressure, 

leading to intense urban sprawl and industrial delocalization. The Greater Athens area 

experienced a rapid decline (> 5%) in residential mobility, especially over the 1981-1991 

decade, outlining demographic stabilization and increasing polarization in urban and rural 

districts. In this sense, decreasing residential mobility was associated with a progressive (but 

spatially heterogeneous) shift from suburbanization (with high residential mobility) to more 

complex urban phases characterized by low residential mobility, moderate population growth 

and slow, spatially-discontinuous urban expansion. 

 

Multidimensional analysis  

 

Multiway Factor Analysis (MFA) extracted four relevant axes explaining 54 percent of the total 

variance (Table 3, next page) with the final objective to profile the local socioeconomic context 

associated with specific spatial patterns of residential mobility during the study period. MFA 

indicates two local-scale patterns of residential mobility, the former for the early 1990s and the 

early 2010s (Axis 1) and the latter for the early 1980s and the early 2000s (Axis 4), being 

associated to peculiar territorial conditions and socioeconomic processes. Specific 

characteristics of the spatial distribution of residential mobility in the early 1980s and 2000s 

were identified respectively along Axis 3 and Axis 2, being associated with a distinct 

socioeconomic context at the municipal scale.  

 

Examining Axis 1 structure (27% of the total variance), a separate analysis of each dimension 

extracted by MFA suggests that residential mobility increased linearly with the distance from 

the inner city of Athens in both the early 1990s and 2010s, evidencing a spatial divergence 

along the urban gradient. Loadings to Axis 1 show the most relevant socioeconomic variables 

characterizing the local context are associated with high residential mobility in the early 1990s 

and 2010s. Local contexts with high or moderately-high residential mobility in the early 1990s 

and 2010s have positive loadings on Axis 1, being characterized by rural conditions (high forest 

cover at the beginning of the study period (1980), high per-capita built-up area and high share of 

one-dwelling buildings in total building stock during the entire study period, and a considerable 

distance from three urban nodes: Athens, Piraeus and Maroussi-Olympic Stadium). Variables 

receiving negative loadings to Axis 1 include proxies of economic agglomeration, such as 

diversity in urban land-use, service-commercial buildings, multiple usage buildings and a 

municipal master plan in force since time. These results demonstrate how residential mobility in 

the early 1990s and 2010s reflected (more or less) intense suburbanization processes, leading to 

a spatially discontinuous urban expansion into rural areas. 

 

Axis 2 (10%) was mostly associated with a geographical gradient that characterized the early 

2000s spatial pattern of residential mobility in Athens. Compared with the neighbouring rural 

districts devoted to agriculture, residential mobility was the lowest (the highest residential 

stability) in districts dominated by forest land cover with relatively poor soils – frequently under 

environmental constraints (national and/or regional parks, natural reserves, other regimes of 
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land protection). These results suggest that local processes of residential mobility in the early 

2000s involved both strictly urban  locations and  accessible  agricultural fringe districts close to  

 

Table 3. Selected loadings of a multiway factor analysis of residential mobility and 

background indicators at the municipal scale in AMR 
Variable Axis 1 Axis 2 Axis 3 Axis 4 

Expl.Var.(%) 26.8 9.7 8.9 7.0 

Residential stability 
  

  
1980   0.50 0.53 

1990 -0.52 
   

2000 
 

-0.56 
 

0.54 

2010 -0.58 
   

Forested area     

1980 0.53 
   

1990 
 

-0.53 
  

2000 
 

-0.72 
  

2010 
 

-0.56 
  

Protected land (presence/absence)     

1980 
 

-0.55 
  

1990 
 

-0.70 
  

2000 
 

-0.70 
  

2010 
 

-0.63 
  

Municipal town plan     

2000 -0.59 
   

2010 -0.50 
   

Per-capita built-up area     

1980 0.61 
   

1990 0.55 
   

2000 0.56 
   

2010 0.78 
   

One-dwelling buildings     

1980 0.86 
   

1990 0.89 
   

2000 0.86 
   

2010 0.70 
   

Diversity in urban land-use     
1980 -0.71 

   
1990 -0.70 

   
2000 -0.70 

   
2010 -0.75 

   
Industrial buildings     

1980 
  

0.76 
 

1990 
  

0.77 
 

2000 
  

0.73 
 

2010 
  

0.70 
 

Service/commerce buildings     

1980 
  

0.65 
 

1990 -0.63 
 

0.52 
 

2000 -0.55 
 

0.57 
 

2010 -0.51 
   

Multiple usage buildings     

1980 -0.79 
   

1990 -0.85 
   

2000 -0.86 
   

2010 -0.64 
   

Distance from Athens 0.82 
   

Distance from Piraeus 0.86 
   

Distance from Olymp. Stad, Maroussi 0.54 
  

0.52 

Distance from Markopoulo Messoghia 
   

0.51 
Soil Quality Index 

 
-0.54 

  
Note: Variables with loadings < |0.5|: Climate Quality Index, Municipal surface area, Coastal municipality, Mean 

elevation, Hotel-use buildings (1980, 1990, 2000, 2010), Self-contained buildings (1980, 1990, 2000, 2010), Municipal town 
plan (1980, 1990).  
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high-rank infrastructures (highways, ports, the international airport), evidencing late 

suburbanization and early signs for re-urbanization at the same time (Gargiulo Morelli et al. 

2014).  

 

Axis 3 (9%) outlined a specific pattern of residential mobility observed in the early 1980s and 

coincided with a mixed urbanization-suburbanization phase in Athens. Resident population was 

more stable (less residential mobility) in municipalities with a local economic base dominated 

by industry, which was also the preferential location of commerce and service activities in the 

urban area. Residential mobility in the early 1980s was found higher in urban municipalities 

with a more mixed economic structure. Finally, Axis 4 (7%) identified spatial patterns common 

to both early 1980s and early 2000s socioeconomic dynamics. In both time periods, residential 

mobility (lower residential stability values) decreased with the distance from two suburban 

centers in AMR: Maroussi (the central municipality of the Olympic district northeast of Athens) 

and Markopoulo Messoghias (the most important urban node in the rural Messoghia district, 

progressively urbanized with the construction of the Athens International Airport in the early 

1990s). These results indicate that the northeastern fringe of Athens was the most dynamic 

district in terms of population growth and socioeconomic transformations during both late 

urbanization and early re-urbanization phases, in partial agreement with earlier findings by 

Chorianopoulos et al. (2014). 

 

Discussion 

 

Understanding latent interactions between economic cycles and demographic processes 

contributes to better define complex mechanisms of urban growth at different temporal scales. 

Spatio-temporal changes in residential mobility make it possible to recognize distinct phases of 

metropolitan growth in a paradigmatic southern European city, based on a comprehensive 

knowledge of its local socioeconomic contexts (Salvati and Carlucci 2017). 

 

Focusing on changes in the place of residence, our study defines a proxy indicator of residential 

mobility in AMR, quantifying the proportion of population with stable residence, i.e. people that 

live in the same municipality for a period longer than five years (Geronimus et al. 2014). 

Residential mobility reflects differentiated socioeconomic contexts that can be better interpreted 

using multivariate exploratory techniques (Blokland 2003; Battu et al. 2005; Kitrinou and 

Mytilini 2014; Lancee and Schaeffer 2015; Coulter et al. 2016). Several analysis dimensions 

have been identified using multidimensional techniques in urban studies (e.g. Carlucci et al. 

2016; Magre et al. 2016; Salvati and Serra 2016). Being conceptually different from commuting 

flows and long-range migration, residential mobility spatial patterns highlight which 

municipalities attract more intense flows of new inhabitants from neighbouring zones (Blokland 

2003; Musterd et al. 2016; Salvati et al. 2016a). 

 

Residential preferences stem from individual choice, economic background and social 

relationships shaping any given place (Mulder 2007; Michielin and Mulder 2008; Michielin et 

al. 2008; Hedman et al. 2011; Coulter and van Ham 2013; Hedman 2013). In this sense, housing 

is one of the most powerful macro-scale factors leading to social homogenization or class 
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segregation (Delladetsima 2006; Arapoglou and Sayas 2009; Rontos et al. 2016), with influence 

on short-range residential movements (Di Feliciantonio and Salvati 2015). Increasing disparities 

between rich and poor neighbourhoods indicate a more polarized social structure at the 

metropolitan scale, possibly reflected in the spatial regime of residential mobility (Salvati 

2016). In Athens, spatial divides in the indicator of residential stability were particularly high in 

the first-time interval, decreasing over the most recent decades, indicating a progressively more 

balanced territorial context (e.g. Chorianopoulos et al. 2014). 

 

Local patterns of residential mobility have also diverged in the study area possibly due to the 

influence of intrinsic drivers linked to economic cycles (Van Ommeren et al. 2000). Our 

analysis has identified distinct economic phases linked to urban cycles in AMR, with short-

range population movements (in terms of spatial changes in the place of residence) representing 

a distinctive attribute of sequential urbanization, suburbanization and re-urbanization phases 

(Kroll and Kabisch 2012). Urbanization waves under economic stability or moderate growth 

(especially observed in the 1980s) were characterized by medium-high rates of residential 

mobility oriented along the urban gradient (Magre et al. 2016). Suburbanization and economic 

expansion in the 1990s influenced considerably population dynamics, with the highest values of 

residential mobility scattered in suburban areas, possibly influenced by place-specific economic 

factors, including high accessibility, services, land availability to building and natural amenities 

(Rontos et al. 2016). Economic recession under late suburbanization or early re-urbanization 

was characterized by the lowest residential mobility, again oriented along the urban gradient, 

marking a profound divide between rich (eastern Attica) districts and poor (western Attica) 

municipalities. 

 

Planning deregulation and informal economy succeeded in diverting policies aimed at 

increasing competitiveness, modernization and the development of a new business district in 

northeastern Athens, determining an uncontrolled urban growth in AMR in past decades (Vaiou 

1997). In addition to urban sprawl, several factors affected spatial polarization in wealthier and 

disadvantaged districts (Kourliouros 1997). Demographic dynamics and industrialization 

processes have been responsible for long-term urban concentration, since the industrial sector 

preferred urban locations to exploit the intrinsic benefits derived from agglomeration 

economies. However, industrial activities moved into peripheral areas since the 1980s, with the 

rise of agglomeration diseconomies (Petrakos and Tsoukalas, 1999). At the same time, although 

a slowdown in suburbanization trends has been increasingly associated with demographic 

processes, such as international and internal migration (Arapoglou and Sayas 2009), 

(re)densification processes have been indirectly stimulated together by economic stagnation and 

regional policies aimed at urban containment, as in other metropolitan regions in Europe (e.g., 

see Haase et al. 2010).  

 

Based on these premises, residential mobility should be regarded as a demographic process 

demanding distinct explanation according to economic and urban cycles, as it reflects the joint 

action of multiple forces at local, regional and country scale (Smith 2014). Results of the 

present study contribute to shed light on these complex dynamics at the local and regional levels 

in a paradigmatic case study in southern Europe, discriminating among the demographic 

outcomes of different urban phases. In the first-time interval (1981-1991), economic expansion 
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has implied greater residential mobility in Athens. Attica has experienced a rapid population 

growth resulting in a discontinuous urban expansion (Leontidou, 1990). Especially in eastern 

Attica, urban sprawl and rapid economic development fuelled a speculative real estate market in 

peripheral areas, attracting population and, to a lesser extent, economic activities (Colantoni et 

al. 2016). Urban consolidation emerged in the 1990s with a profound restructuring in the spatial 

regime of residential mobility, evidencing a progressive slowdown in suburbanization processes 

(Rontos et al. 2016). However, with the advent of the Olympic Games, a moderate rise in the 

intensity of residential mobility was observed, especially in the Greater Athens area (Pili et al. 

2017). In the most recent period corresponding with the 2007 recession, residential mobility was 

the lowest through the study area, while maintaining an evident divide between the most 

dynamic districts in eastern Attica and demographically stable districts in western Attica 

(Salvati et al. 2016). Taken together, economic expansion in the 1980s and early 2000s 

encouraged residential mobility in a context of suburbanization, with agricultural areas 

experiencing an intense urban expansion into vacant land. The early 1990s and the early 2010s 

were definitely considered as time periods characterized by a more stagnant economy. 

 

The results obtained through the indicator of residential mobility emphasized the effect of 

economic cycles, such as the recent crisis in AMR. As in other southern European cities, Athens 

has faced new societal changes linked to crises, indirectly endorsing a new urban cycle since 

2007 (Salvati and Carlucci 2016). Recent socioeconomic fluctuations have led to new urban 

structures, reducing the spatial dispersion of settlements – transformed into more compact and 

land-saving forms (Haase et al. 2010). The 2007 economic downturn impacted negatively on 

residential mobility in Greece. Areas with the highest rates of residential mobility corresponded 

to the wealthier and economically dynamic places in Attica, undergoing a residual sprawl in the 

early 2010s (Chorianopoulos et al. 2014). 

 

Identifying multiple patterns of residential mobility over time allows understanding spatial 

direction and intensity of demographic dynamics impacting structure and functions of 

metropolitan regions. These findings constitute the necessary information base to design more 

effective policies addressing urban sustainability and containing social segregation, even in a 

context of economic restrictions imposed by cuts in the budget of central and local authorities 

(Dijkstra et al. 2015). As residential flows are related to both demographic and economic 

variables, understanding how spatial patterns of residential mobility anticipate local-scale urban 

growth and metropolitan-scale socioeconomic transformations is increasingly required to inform 

policies mitigating territorial disparities, social conflicts and economic polarization (Rontos et 

al. 2016). Such strategies may benefit from an extensive analysis of differential sensitivity of 

social groups and activities to economic fluctuations (Psycharis et al. 2016), in a way to act 

through targeted interventions for social protection and spatially balanced economic 

development. 

 

Conclusion 

 

Original approaches, suitable indicators and analysis techniques have been implemented at 

different spatial scales, and especially over metropolitan regions, supporting studies on urban 

growth at local and regional scales (Pacione 2005; Cohen 2006; van Criekingen 2010; Andersen 
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et al. 2011; Angel et al. 2011). Contributing to a better understanding of recent metropolitan 

transformations under progressively more unpredictable economic cycles, a quantitative 

approach grounded on indicators was combined with empirical findings derived from earlier 

studies, with the final objective to verify if residential mobility anticipates urban growth and 

change. Changes in spatial patterns of residential mobility are demonstrated to be associated to 

factors (directly or indirectly) dependent on demographic dynamics and economic cycles, 

including (evident or subtle) fluctuations in the socio-spatial urban structure and economic re-

organization across large metropolitan areas. This study employed an approach accounting for 

both economic shocks and mechanisms that stimulated socio-demographic transformations. 

Spatial direction and intensity of residential mobility proved to be indicators that discriminated 

among different urban phases, reflecting also place-specific demographic trends and short-term 

economic dynamics. Revealing an intrinsic socioeconomic background over the last three 

decades, residential mobility in AMR can be defined as a suitable indicator to delineate future 

scenarios of urban growth. In fact, under sequential waves of economic expansion and 

stagnation, residential mobility is an important factor influencing population dynamics and 

demographic structure in contemporary cities, providing a more general vision beyond the 

effects of the traditional urbanization-suburbanization cycle in southern Europe. 
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