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Abstract: Although local context is considered a key factor shaping differences in the age at marriage
between spouses, spatially explicit investigations of the gender gap in marriage timing were scarce in
Europe, especially in more traditional societies. The present study analyses the spatial distribution
of the gender age gap at marriage in Greece, a country experiencing a late demographic transition
compared with other European societies. Analysis of prefecture-level data between 1980 and 2017
indicates a continuous increase in the age at marriage, with a moderate reduction in the gender
age gap (5 and 3 years respectively in 1980 and 2017). While in the early 1980s age differentials at
marriage between men and women diverged in rural and urban areas, a reduced gender gap and
greater spatial heterogeneity were observed in 2017, indicating social modernization in most rural
communities. These findings highlight the role of local contexts in shaping attitudes toward marriage
postponement in Greece, suggesting that the spatial diffusion of marriage homogamy—as an indicator
of social change—is influenced by the emergence of ‘permeable” and ‘resistant’ communities with
characteristic socioeconomic profiles. Going beyond the traditional urban-rural divide, space has
become an important mediator of gender power dynamics, evidencing the progressive fragmentation
of social processes and the increasing heterogeneity of the related demographic patterns at the local
community scale. Spatial analysis contributes to delineate such complex processes, integrating results
from approaches that assess individual behaviors with a refined investigation of macro-scale patterns
of change.

Keywords: local context; traditional societies; attitudes toward marriage; indicators; spatial analysis;
Mediterranean region

1. Introduction

With modernization and globalization, heterogeneous population dynamics over time and
space have characterized contemporary societies, resulting in new types of households and lifestyles
(Martin 1992; Lee and Reher 2001; Lee 2003; Blue and Espenshade 2011). Beyond decreasing fertility
and aging, demographic transitions were considered “a pathway to change” leading to a delay in
marriage (Billari and Kohler 2004; Rindfuss et al. 2004; Morgan and Taylor 2006; Kreyenfeld et al. 2012;
Balbo et al. 2013; Sobotka et al. 2017). More specifically, the role of ‘marriage” has transformed around
the world (Bongaarts 2003; Pinnelli and Cesare 2005; Seltzer et al. 2005; Ortega 2014; Yoo 2016; Rontos
et al. 2017). Social homogamy (i.e., marriage between individuals with comparable socio-demographic
features: Burgess and Wallin 1943), is a relatively common pattern in many countries, and is sometimes
reflective of declining social openness. Age homogamy (i.e., marriage between individuals of similar
ages) is considered one of the most diffused forms of homogamy (Van Poppel et al. 2001; Blossfeld 2009;
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Van de Putte et al. 2009). In this regard, “the level of age homogamy is also an important indicator of
social closure and gender inequality, as large age differences between spouses have been associated
with more patriarchal family systems and less spousal intimacy” (Mu and Xie 2014, p. 141).

Earlier studies have been developed with the aim at investigating the age at marriage,
its determinants and impact on family formation, e.g., in Europe (Kiernan 1988; Morsa 1985; Voland
and Dunbar 1997), in the USA (Perreira 1991, UNECE 2003), and in Asian countries (Johansson et al.
1996; Nguyen 1997; Lofstedt et al. 2005; Hong 2006; Islam and Ahmed 1998; Palmore and Singarimbun
1992). Although the normative timetable for the age at marriage varies with gender, socioeconomic
status and region (Van Poppel and Nelissen 1999), relevant patterns in most places were changing
towards a significant increase in the age at marriage. In these regards, age at marriage is a variable
studied extensively with the aim to define changes in demographic patterns and socioeconomic
transitions according to different background conditions and local contexts (Bumpass 1969; Bytheway
1981; Lesthaeghe 1983; Bozon 1991; Malhotra 1997; Billari et al. 2007). In these regards, the statistical
distribution of marriages by age was investigated using macro-scale approaches or micro-scale
models (e.g., Coale and McNeil 1972; Coale and Trussell 1996; Billari 2015). Considering individual
heterogeneity as a crucial element for analysis of age patterns (Bijak et al. 2013), agent-based models of
marriage were also developed adopting age-specific marriage rates as a target (Billari 2000).

Less attention has been given to study long-term trends in the gender age gap at marriage especially
in traditional, and rapidly changing, societies. Empirical approaches based on a spatially explicit
analysis of gender differentials in the age at marriage may better clarify the role of regional contexts
(Kulu 2011) and place-specific socioeconomic forces (England and McClintock 2009) in selected aspects
of demographic transition in advanced economies (Haandrikman et al. 2008). Differential changes
over time in the age at marriage of males and females were supposed to reflect regional and local
socioeconomic transformations (e.g., Neels and De Wachter 2010), weakening the traditional divide in
urban and rural contexts (Malhotra 1997). However, although contextual factors are demonstrated
to impact significantly age at marriage for both males and females, spatially explicit investigations
of marriage timing and the associated gender gap are relatively scarce in the European context
(Haandrikman 2014).

Thanks to multiple social forces interacting at micro- and macro-scales, age at marriage in Europe
was systematically higher than elsewhere in the world, with a relatively low gender age gap indicating
moderate (and likely decreasing) social inequalities (Atkinson and Glass 1985; Kalmijn 2007; Dennison
and Ogilvie 2014; Carmichael et al. 2016). However, important differences still exist among European
countries and regions, as illustrated in Table 1 (Berardo et al. 1993; Bergstrom and Schoeni 1996;
Balistreri et al. 2017). Northern countries (e.g., Sweden, Denmark) were associated with the highest
mean age at marriage for both spouses in the early 1990s. At the same time, northwestern countries
(France, Belgium, Ireland, and Finland, together with Lithuania) were associated with the lowest
gender age gap at marriage. In the late 2010s, the latest age at marriage was observed, on average,
in a more heterogeneous sample of countries of western (France), northern (Sweden, Norway) and
southern (Spain, Italy) Europe. The same pattern was observed for the gender age gap, being the
lowest in Ireland but also in France and Portugal. These data indicate a substantial convergence
toward marriage postponement all over Europe, reducing the traditional gap in average marriage age
(for both spouses) between western-northern Europe (later marriages) and southern-eastern Europe
(earlier marriages).

Within this transition, Mediterranean countries were associated for a long time with traditional
demographic behaviors—including marriage at younger age and a relatively high gender gap indicating
social heterogamy. More recently, age at marriage in southern Europe has levelled off at the values
recorded in countries of western, central and northern Europe (Gavalas et al. 2014). However, empirical
studies concerning age at marriage and the related gender gap were developed more frequently for
western, northern and central European countries (e.g., Oppermann 2017), with limited coverage
of Mediterranean contexts (Kalmijn 2007). Demographic changes in southern Europe have been
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strongly connected with marriage postponement—with a direct influence on fertility, since most of
childbearing arises inside of marriage (Rontos 2007, 2010; Lundberg et al. 2016; Salvati and Carlucci
2017). While being renewed for a relatively high fertility (Ongaro 2001), Mediterranean populations
were more recently shifting toward a very low fertility compared with other European macro-regions
(Oppermann 2017; Sobotka et al. 2017; Lappegard et al. 2018). Lowest-low fertility was frequently
related to marriage postponement in Mediterranean countries (Rosina and Fraboni 2004; Van Bavel
and Rozanska-Putek 2010; Guetto and Azzolini 2015). Moreover, changes in marriage timing went
hand in hand with an increased spatial variability in marriage rates (Goldstein et al. 2013; Carmichael
et al. 2016; Balistreri et al. 2017), influencing demographic structures and population growth rates
(Goldstein et al. 2009).

Table 1. Mean age at marriage and absolute gender gap (years) in the mean age at marriage for selected
European countries, by year.

1990 * 2018 **
Country Gender Gap *** Gender Gap ***
Men Women Men Women

Austria 27.7 25.2 2.5 34.2 31.5 2.7
Belgium 26.5 24.4 2.1 33.5 31.2 2.3
Bulgaria 24.6 21.5 3.1 30.6 27.3 3.3
Czechia 24.3 21.6 2.7 31.8 29.1 2.7
Denmark 30.5 27.8 2.7 34.8 324 24
Finland 28.4 26.3 2.1 33.9 31.6 2.3
France 28.0 25.9 2.1 349 32.8 2.1
Germany 28.2 25.5 2.7 34.0 31.2 2.8
Greece 29.0 24.9 41 33.4 30.1 3.3
Hungary 24.7 22.0 2.7 323 29.4 2.9
Ireland 28.7 26.6 2.1 33.8 31.9 1.9
Italy 28.9 25.9 3.0 35.0 32.2 2.8
Lithuania 24.6 22.7 19 30.5 27.8 2.7
Luxembourg  27.7 25.6 2.1 34.0 31.6 24
Netherlands 28.5 26.1 2.4 339 314 2.5
Norway 29.0 26.4 2.6 35.0 32.3 2.7
Portugal 26.4 24.0 24 32.5 30.7 1.8
Romania 25.6 22.4 3.2 31.0 27.5 3.5
Slovenia 26.9 23.9 3.0 329 30.4 2.5
Spain 27.8 25.6 2.2 354 33.2 2.2
Sweden 30.3 27.7 2.6 36.6 33.8 2.8
Switzerland 294 27.0 24 32.8 30.4 2.4

Source: Eurostat (* 1991, in a few cases when 1990 figure was not available; ** 2016 or 2017, in a few cases when 2017
figure was not available; *** absolute difference (years) between average men and women age at marriage).

In these regards, Greece showed a peculiar trajectory over time, with a particularly high gender age
gap at marriage declining more rapidly than in other countries of the same region, such as Spain and Italy.
This transition was influenced by social factors including education and higher female employment
rates, women’s emancipation, but also more volatile housing markets, young unemployment, and job
instability, whose effects were sometimes molded by recurrent economic stagnations (Castro Martin
1995; Bongaarts 2003; Adsera 2004; Billari and Kohler 2004; Sobotka et al. 2011; Esteve et al. 2012;
Kreyenfeld et al. 2012; Zaidi and Morgan 2017). Although regarded as one of the most traditional
societies in Europe, Greece has undergone important modifications in marriage patterns and trends
in recent times, including alternative—mainly informal—forms of cohabitation (Gavalas et al. 2014).
The evolving economic forces that have characterized regional and local contexts in Greece may reflect
a generalized process of modernization influencing lifestyles, beliefs and attitudes toward marriage
typical of Mediterranean societies (Zambon et al. 2017). The intrinsic match of a traditional society with a
relatively rapid demographic and cultural transition toward modernization and unconventional family
models, has delineated a paradigmatic case for a better comprehension of the spatial context underlying
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social homogamy in both advanced and emerging economies (Di Feliciantonio et al. 2018). For instance,
the gender age gap at marriage was frequently associated with the socioeconomic polarization in
urban and rural areas—a characteristic feature of population dynamics and demographic structures in
Greece, shaping marriage, birth and death rates along the 20th century (Rontos et al. 2016).

To better investigate sociocultural changes and the intrinsic impact on marriage attitudes,
the relationship between spatial heterogeneity in the gender age gap and the socioeconomic profile of
local communities should be investigated further in such contexts. To the best of our knowledge, these
aspects have been only indirectly documented for Greece (Tragaki and Bagavos 2019), contrary to other
southern and western European countries (Medrano et al. 2014; Koelet and de Valk 2014; van Wissen
and Heering 2014). Assuming gender gap in the age at marriage as a relevant variable depending on
local contexts—and illustrating urban—rural polarizations likely being better than other demographic
indicators (Hogan 1978; Oppenheimer 1988; Jones and Gubhaju 2009)—the present study investigates
spatial variability in (and the influence of local context on) gender differentials in the age at marriage
in Greece (Kotzamanis et al. 2017).

Space was considered an important mediator of macro- and micro-demographic dynamics,
highlighting the importance of local contexts influencing individual behaviors as far as marriage
and childbearing are concerned (Vitali and Billari 2017). In this line of thinking, our work
definitely intervenes in the debate on space—in addition to individual behaviors, social choices
and global economic determinants—as a relevant dimension in both regional demography and
urban-rural sociology (Lerch 2019). Recent development in spatially explicit techniques has
provided a key opportunity to examine and interpret socio-demographic phenomena—such as
marriage postponement and the gender age gap at marriage—at multiple spatial and temporal scales
(Muniz 2009). More specifically, spatial statistical methodologies leverage information on location
(e.g., a given place or area), relative location (the relative positioning of places or areas within a study
region, based on adjacency, proximity and distance metrics) and the related demographic attribute(s),
allowing a comprehensive investigation of the role of space and spatial processes in marriage dynamics
(Di Feliciantonio et al. 2018). To examine whether and how geographical environments directly affect
outcomes such as the gender age gap at marriage, simplified statistical techniques were adopted in
this study, including Moran’s global and local spatial autocorrelation analysis and a geographically
weighted regression. These approaches are widely used methodologies forming the basic knowledge
of a spatially informed socio-demographic research (Muniz 2009; Vitali and Billari 2017; Lerch 2019).

2. Methodology

2.1. Study Area

The investigated area covers Greece (301,330 km?) and was partitioned into 51 administrative
domains (namely prefectures or “nomarchiaka diamerismata—ex nomoi” in Greek). Exploring a time
interval between 1980 and 2017 allows investigation of the gender age gap at marriage in Greece
(Gavalas et al. 2014). Urban population increased up to the 1990s, being substantially stable in the
following decades, with increasingly low fertility rates and aging. Total Fertility Rate decreases from
2.63in 1951 to 1.31 in 2000, remaining at a very low level in the most recent years (1.34 between 2010 and
2018). The ageing index raised to 151 in 2017 in comparison to a rate of 24 in 1951 and 54 in 1981 (Rontos
2007, 2020). International immigration since the late 1980s was more intense in Greece and concentrated
on peri-urban districts, being progressively less intense in strictly urban areas (Rontos 2010). With the
2008 recession, higher unemployment rates at a younger age and a particularly volatile labor market
influenced demographic dynamics (Gkartzios and Scott 2015), leading to marriage postponement
(Rontos 2010, 2020) and reduced childbearing propensity (Salvati and Carlucci 2017). The mean age
at marriage was 33 years for men and 30 years for women, increasing significantly from the figure
observed, e.g., in 1961 (30 and 25 years respectively for men and women). More recent trends in Greece
reflect a complex stratification of demographic patterns varying largely over space and intensifying the
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relationship between economic cycles and population dynamics (Kotzamanis et al. 2017). Economic
expansion between the late 1990s and the mid-2000s led to a partial recovery in marriage and fertility
rates in a context of increasing immigration from abroad (Carlucci et al. 2017). Since the late 2000s,
recession was indirectly associated with marriage postponement and a further decrease of fertility,
as well as an aging and a shrinking population because of a progressively lower immigration, as a
consequence of the reduced attractiveness of Greek economy and job market (Salvati 2016). Recent
migration flows from Asian and African countries towards Greece are not yet evaluated for their
influence in present (and future) regional population dynamics.

2.2. Data Sources and Demographic Variables

The present study was based on spatially disaggregated statistical data released by Hellenic
Statistical Authority (ELSTAT) for the whole of Greece. Spouses’ age differentials at marriage (years)
were derived from vital statistics between 1980 and 2017 and reporting age at first marriage for
both males and females at the spatial scale of prefectures (Figure 1). The average gender gap was
mapped and tabulated for selected territorial partitions resembling the urban-rural gradient in Greece:
(i) the Greater Athens’ area (a compact urban area with population density > 7000 inhabitants/km?),
(if) the rest of the administrative region of Attica (an originally rural region with more intense urban
expansion in recent decades and population density overpassing 1000 inhabitants/km?2 in 2011),
(iif) Salonika prefecture (a peri-urban region centered on the second largest city in Greece), and (iv) the
rest of Greece (with smaller cities and prefectural head towns scattered over a rural landscape matrix).
An average measure of gender differentials in the age at marriage was also calculated for marriages
celebrated outside Greece by at least one spouse with Greek citizenship.

Greek provinces
* Attica
N. Achaias
Peloponnese
P Epirus
Se Crete
lonian I Thessaloniki

Sea

0 100 200 kilometers
L

Figure 1. Map of Greek prefectures (nomarchiaka diamerismata) and other relevant locations in Greece.

2.3. Contextual Indicators

A total of 17 background indicators were adopted with the aim to delineate a socioeconomic
profile for each Greek prefecture (Salvati 2018). Being derived from official sources (ELSTAT or
Hellenic Ministry of Finance), indicators covering the most recent part of the study period and
include: (i) population density (inhabitants/km?) at the beginning of recession (2009), (ii) per-capita
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average income in 2009 (Euros), (iii-iv) per cent annual growth rate of gross value added over both
expansion (2000-2008) and recession (2009-2016), per cent share of (v) agriculture and (vi) industry
value added in total value added (both recorded in 2009), linear distances from (vii) Athens (km)
and (viii) Salonika (km), (ix) proximity to the sea coast (a dummy classifying prefectures as ‘inland’
or ‘coastal’), (x) a dummy classifying prefectures as ‘tourism-specialized’, (xi) road infrastructures
(a dummy identifying prefectures connected with Athens and/or Salonika with at least a highway of
national importance), presence of (xii) an international airport or (xiii) a state university (indicating
the level of attractiveness and openness to global dynamics as well as knowledge infrastructures),
as well as (xiv-xvii) natural and migration balance (% of population growth) for two consecutive time
windows representing economic expansion (2002-2009) and recession (2010-2017) in Greece.

2.4. Statistical Analysis

Average gender gap (years) in the age at marriage is a common demographic indicator suitable for
spatial analysis (Ortega 2014). Average gender gap in Greek prefectures was mapped separately for 1980
and 2017, and annual (per cent) rate of change between 1980 and 2017 was also calculated and mapped.
The regional structure of this indicator was studied using global and local Moran’s indices of spatial
autocorrelation separately for 1980 and 2017. Moran’s indices of spatial autocorrelation are statistical
tools widely used in social science (Salvati 2018). By measuring spatial autocorrelation considering
simultaneously feature locations and attributes, the global Moran’s index evaluates whether a specific
variable displays a clustered, dispersed or random distribution over space; z-scores and the associated
p-value were considered to test significant autocorrelation in a given spatial structure. The analysis was
carried out separately at 6 bandwidths (25, 50, 75, 100, 125 and 150 km) exploring spatial relationships
from local to regional scale. Under significant p-values (p < 0.05), positive or negative z-scores indicate
respectively a clustered or dispersed spatial distribution of the study variable.

2.4.1. Local Moran’s Index of Spatial Autocorrelation

Local Moran's statistics were calculated with the aim to identify local clusters and spatial outliers
through computation at a given spatial bandwidth selected according with the highest z-scores derived
from the global Moran’s analysis mentioned above (Salvati 2018). Local Moran’s coefficients of spatial
autocorrelation for each Greek prefecture were tested for significance at p < 0.001. Significant regimes
of spatial autocorrelation were identified using significant Moran's z-scores as follows: homogeneous
districts with either (i) positive correlations (hereafter “high-high clusters’), (i) negative correlations
("low-low clusters’), or (iii-iv) transitional districts with heterogeneous dynamics ("high-low clusters’)
or ("low-high clusters’). Local heterogeneity is associated with spatial divides reflecting a (more or less
steep) gradient in the studied variable (Salvati and Serra 2016).

2.4.2. Correlation Analysis and Regression Models

A non-parametric Spearman correlation analysis was run pairwise between the average gender
gap (years) and the mean age at marriage (years) for women in Greece over 1980-2017 (n = 38
observations) testing for significance at p < 0.05 (Colantoni et al. 2016). Additionally, a multiple linear
regression was run on standardized variables (Pili et al. 2017) with the aim to rank the importance of
contextual indicators explaining spatial variability of the gender gap in the mean age at marriage across
Greek prefectures (Duvernoy et al. 2018). A forward stepwise approach was adopted considering
gender gap (years) for 2017 as the dependent variable, and the 17 indicators illustrated in Section 2.3 as
predictors. Indicators were included in each model based on the respective Fisher-Snedecor F test
(p-level < 0.01). Results take account of slope coefficient estimates and the associated significance
level based on Student ¢ statistics at p < 0.05 (Zitti et al. 2015). The goodness-of-fit of each regression
model was assessed using adjusted R? and tested for significance (against the null hypothesis of a
non-significant model) through a Fisher-Snedecor F statistic (p < 0.001).
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Local-scale variability in the relationship between gender gap in the age at marriage (dependent
variable) and variables assessing the background socioeconomic context was analyzed through a
spatially explicit regression model, quantifying (and ranking) the impact of relevant predictors over
Greek prefectures. A geographically weighted regression (GWR) approach was adopted with the aim
to identify local predictors of the gender gap in the mean age at marriage at the spatial level of Greek
prefectures. The specification of a basic GWR model for each locations =1, ..., n, was:

Y(s) = X(s)B(s) + e(s)

where Y(s) is the dependent variable at location s, X(s) is the vector of predictors at location s
(including significant variables identified in the step-wise regression model described above), B(s) is
the column vector of regression coefficients at location s, and e(s) is the random error at location s
(Fotheringham et al. 2003). As a result, GWR provides (i) a global estimate of the model’s goodness
of fit (adjusted R?) and (ii) local estimates of regression parameters (predictor’s coefficients, local R?,
intercept and standard residuals).

3. Results

3.1. Descriptive Statistics

A continuous increase in the age at marriage (6.2 and 8.0 years respectively for males and females)
was observed in Greece between 1980 and 2017. Differences in the mean age at marriage between men
and women decreased substantially from 5.3 years (1980) to 3.5 years (Figure 2). Decline in the gender
gap slowed down at the beginning of the economic crisis (2009). Age differentials between spouses
decreased with the rise of mean age at marriage of women (Spearman rank correlation rs = —0.7,
p < 0.05, n = 38). Absolute differences and percent change over time in the target variable were reported
in Table 2 for selected districts in Greece. Results outlined a marked variability depending on the
regional context. Urban-rural divides in the mean age at marriage were documented for both males
and females.
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Figure 2. Gender gap (males—females) in the mean age at marriage (years) in Greece, 1980-2017.

Variability in the gender age gap at marriage reduced between 1980 (coefficient of variation across
Greek prefectures: 17.1%) and 2017 (14.9%). The corresponding value of gender age gap for marriages
celebrated outside Greece by at least one non-resident spouse with Greek citizenship was lower for
both 1980 and 2017. At the beginning of the study period, gender age gap was particularly high in
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rural areas surrounding Athens (‘rest of Attica”: 5.7 years) and in other Greek prefectures apart from
Athens and Salonika (‘rest of Greece”: 5.6 years), being lower in both Athens and Salonika (respectively
4.8 and 4.7 years). In 2017, the population residing in the Greater Athens’ area displayed the lowest
gender age gap in Greece (3.1 years); Salonika and the rest of Attica followed respectively with 3.3 and
3.4 years. Divergences with the rest of Greece (3.7 years) were rather low compared with the beginning
of the study period.

Table 2. Gender gap (years) in the mean age at marriage for selected regions of Greece, by year
(* marriages celebrated abroad by at least one spouse with Greek citizenship).

Region 1980 2017 % Change
Greater Athens’ area 4.8 3.1 -1.0
Rest of Attica 5.7 3.4 -1.1
Salonika province 47 3.3 -0.8
Rest of Greece 5.6 3.7 -0.9
Greece, total 5.3 3.5 -0.9
Abroad * 49 2.7 -1.2

Maps illustrating the gender age gap at marriage for each prefecture (Figure 3) indicate, at the
beginning of the study period, a substantial disparity between rural districts in central and southern
Greece (Peloponnese, Aegean islands and part of Crete), with a gender age gap above 6 years on
average, and rural regions in northern Greece, with a gender gap between 5 and 6 years. Values below
4 years were observed in areas surrounding Athens and Salonika. At the end of the study period,
the highest gender age gap (above 5 years) was found in few marginal, inland prefectures of central
Greece. On average, the gender age gap was below 4 years in urban areas and accessible, rural districts
throughout Greece.

mm5-6 0 50 100 kilometers 49
6 Bm5-6 0 50 100 kilometers
Hl=>6  ——
(a) (b)

Figure 3. Cont.
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Figure 3. Gender gap (males—females) in the mean age at marriage (years) in Greece: 1980 (a), 2017 (b)
and annual (per cent) rate of change in gender age differentials over time (c).

3.2. Spatial Autocorrelation Analysis

Using six bandwidths ranging from 25 to 150 km, global Moran’s coefficients of spatial autocorrelation
showed differences between years for the study variable (Table 3). Spatial autocorrelation in the gender
age gap was more intense in 1980 compared with 2017, likely indicating a territorial polarization reduced
over time. Highly significant autocorrelation coefficients were observed for bandwidths > 50 km in 1980
and for bandwidths > 100 km in 2017.

Table 3. Global Moran'’s spatial autocorrelation index (z-score) of the gender gap (years) in mean age at
marriage by year and bandwidth (km); significant correlations at * p < 0.05 and ** p < 0.01.

Bandwidth (km) 1980 2017

25 0.73 1.40
50 1.10 1.67
75 3.58 ** 1.98
100 3.22%* 2.04
125 3.24*  252*%
150 335%  272%

Maps illustrating significant local Moran’s coefficients of spatial autocorrelation (Figure 4) outline
spatial clusters for the gender gap in the mean age at marriage in Greece. The impressive divide in
high-high (Peloponnese) and low-low (eastern Macedonia and Trace) clusters observed in 1980 reduced
substantially in 2017, when only a few prefectures in central Greece were classified as a ‘high-high’
cluster. Taken together, the results from the global and local Moran’s coefficients indicate spatial
polarization in urban and rural areas at the beginning of the study period and a milder divide at the
end of the study period, better outlining core regions (urban and accessible, rural areas) from more
peripheral districts (mountainous, inland and less accessible, low-density areas).
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Figure 4. Local Moran'’s spatial autocorrelation index (z-score) of the gender gap (years) in the mean
age at marriage by year and bandwidth (km); significant coefficients (high-high or low-low) at p < 0.05
(1980: (a); 2017: (b)).

3.3. Regression Models

To identify contextual factors influencing the mean age at marriage in Greek prefectures, a global
Ordinary Least Square regression model was run considering the average gender age gap at the latest
year (2017) as dependent variable and 17 background variables (Section 2.3) as independent predictors.
Forward stepwise regression selected 3 significant variables in a linear model with adjusted R? around
0.3 (Table 4): industrial specialization and per cent rate of income growth during economic expansion
(2000-2008) were the two predictors with the highest (negative) impact on the gender gap in the
mean age at marriage across Greek prefectures (slope = —0.41 in both cases). The presence of a public
university contributed to reduce the gender age gap at marriage (slope = —0.31).

Table 4. Forward step-wise multiple regression with the gender gap (years) in the mean age at marriage
(2017) as dependent variable and contextual indicators as predictors (Adjusted R? = 0.274; F347) =7.28;
p < 0.0004; Std. Error of estimate = 0.85).

Variable Slope  Std. Err. 1(47) p-Value
University * -0.318 0.128 —2.487 0.016
Industry ** -0.413 0.137 -2.999 0.004
Income growth ***  -0.412 0.143 -2.870 0.006

* a dummy variable indicating the presence of a state university at province level, ** per cent share of the industrial
value added in total value added, *** annual per-cent income growth, 2000-2008.

Figure 5 illustrates the results of a geographically weighted regression with the gender age gap at
marriage as the dependent variable. The model’s goodness-of-fit increased markedly (global R? = 0.36).
A marked goodness-of-fit of the local model for gender age gap at marriage was observed in rural
regions of southern Greece, mainly Peloponnese and Crete (local R? systematically higher than 0.6),
where the largest age gap was observed at the beginning of the study period. The ‘university” predictor
negatively impacted gender age gap in western Greece. Conversely, industrial specialization and
income growth during economic expansion display a more intense (negative) impact on the dependent
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variable in central and eastern Greece (Attica and industrial regions around Athens, such as Viotia,
Korinthias and Argolida, as well as Aegean islands and Crete).
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Figure 5. Geographically Weighted Regression with the gender gap (years) in the mean age at marriage
(2017) as dependent variable and contextual variables as predictors.

4. Discussion

Women'’s emancipation, boundaryless social networks and communication led to new cultural
values and beliefs, individual behaviors and lifestyles shaping marriage dynamics and fertility patterns
(Coale and McNeil 1972; Hernes 1972; Oppenheimer 1988). Assuming space as a key factor influencing
social attitudes and demographic behaviors (Malhotra 1997; Dennison and Ogilvie 2014; Lundberg et
al. 2016), a refined analysis of the geographical variability in the age at marriage was revealed of great
interest in social sciences (Zhang et al. 2008). This is particularly true when geographic variability in
vital statistics is examined over a sufficiently long-time interval, encompassing demographic transitions
and economic cycles (Wu and Balakrishnan 1992; South 1993; Otta et al. 1999; Todd et al. 2005;
Rontos 2010). The results of the explicit spatial models adopted in this study quantify the impact of
space—as a relevant dimension in regional demography—in respect to individual behaviors, social
choices and global economic drivers of change (Di Feliciantonio et al. 2018). Marriage postponement
was considered a relevant factor at the base of demographic transition in advanced economies (Caldwell
et al. 1983; Balistreri et al. 2017; Lappegard et al. 2018), causing (apparent or latent) impacts on fertility
and being in turn influenced by intrinsic socioeconomic conditions and spatially explicit factors
(Casterline et al. 1986; Carmichael 2011; Carmichael et al. 2016). As a result of a long demographic
transition, age at marriage for women is now particularly high in southern Europe and aligned to the
average values recorded in western and northern Europe (Kalmijn 2007)—the regions with the highest
mean age at marriage in the world—having overpassed both central Europe (on average, 27 years)
and eastern Europe (22 years). In line with such dynamics, age at marriage for women was increasing
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rapidly over the last three decades in Greece, although maintaining lower than those observed e.g.,
in Italy or Spain.

The results of our study also indicate a progressive reduction in the gender age gap at marriage
in most of Greek prefectures. However, a clear distinction in urban and rural areas was observed
during the 1980s, reflecting social homogamy in more open communities and social heterogamy in
more peripheral and less accessible districts. In rural areas, the mean age at marriage was relatively
low compared with urban areas, with a particularly intense gender gap. Marriage postponement
observed in more recent decades led to a marked increase in the mean age at marriage for both spouses
(Rontos 2010). Mean age at marriage for women increased more rapidly than for men, determining a
progressive—but spatially asymmetric—decrease in the gender age gap at marriage. As a matter of
fact, decline in the gender age gap was more evident in accessible and highly populated rural areas
(Gavalas et al. 2014). These dynamics levelled off the inherent spatial divides observed in the early
1980s, resulting in a more homogeneous age at marriage for both spouses at the end of the study period.

Marriage postponement was attributed to a mix of socioeconomic forces interacting over both
long-time intervals (higher education, skills, and emancipation of women) and the short-run (economic
shocks, including the 2008 recession). Convergence toward spatial homogenization in marriage
postponement trends observed in Greece over the last four decades evidenced a social transition toward
modernity and globalization in line with the background assumptions of this study (Vera et al. 1985;
Tucker and Mitchell-Kernan 1990; Yan 2015; Crandall et al. 2016). As a matter of fact, Moran’s spatial
autocorrelation analysis revealed a polarized spatial structure of the gender age gap at the beginning
of the study period and a more heterogeneous structure at the end of the study period. The gender
age gap at marriage had a significant spatial correlation, more intense on a regional scale than on a
district scale. These results highlight how, especially in the early 1980s, urban areas were strongly
differentiated from rural ones. In the late 2010s, spatial correlation was moderate at all observation
scales, highlighting less intense disparities along the urban—rural gradient. Locally, the Moran index
highlighted the emergence of latent geographic gradients, such as the east-west gradient in Greece
(more accessible and densely populated prefectures located in eastern Greece).

While in the past urban populations were characterized by more emancipated behaviors, a higher
level of education, better working position and a higher economic independence than rural populations,
the role of women changed significantly in recent decades, with a progressive convergence between
rural and urban societies (Myers and Hastings 1995). Less ‘traditional” attitudes toward marriage
were observed together with a particularly active role of women in the job market spreading all
over the country—more rapidly in accessible rural districts (Gavalas et al. 2014). With globalization
of values, beliefs and attitudes (Berardo et al. 1993), such processes are supposed to lead to a
progressive neutralization of space as a factor molding social dynamics (Rontos 2020), with a progressive
convergence in demographic behaviors. In other words, the empirical results presented here confirm
the working hypothesis of our study, since the spreading of social homogamy across Greek prefectures
may perfectly reflect the underlying social change in most local communities, altering the traditional
urban-rural divide and bringing to an even more polarized society with large parts of the country
being socially open and a small part remaining still anchored to traditional social models (Rontos et al.
2016). In these regards, the diffusion of social homogamy during the study period seems to be still
heterogeneous over space, with the emergence of rural communities less permeable to social change
even in more accessible districts close to urban regions.

The results of the spatial regression contribute to define the socioeconomic profile of “‘permeable’
or ‘resistant’ communities to social change, as reflected by local trends in social homogamy. Highly
variable R? coefficients of spatial models indicate the different influence of territorial factors on
the attitude toward social homogamy in Greek prefectures, demonstrating that local context is an
important dimension shaping the gender age gap in traditional societies. Regression analysis for
2017 indicates industrial specialization, wealth, and the presence of a public university, as the most
relevant variables characterizing local contexts with a lower gender age gap at marriage. Impact of
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industrial specialization was higher in central Greece, especially in industrial regions such as Attica,
Viotia, Korinthias and Argolida, as well as in eastern Greece, and particularly in Crete and in the
Aegean islands. These prefectures include rural districts where industrial concentration and tourism
specialization created favorable conditions for local development in recent decades (Salvati 2016).
The influence of income growth on the gender age gap at marriage was more evident in coastal
districts of eastern Greece and less evident in more disadvantaged and less accessible rural districts of
western Greece. Finally, the impact of the third predictor (university) was more evident in western
Greece, likely indicating different local contexts associated with marriage postponement. Based on
these results, reduced age differentials at marriage were associated with wealthy and more accessible
contexts with higher participation of women to the job market in eastern Greece, and with a higher
level of education—possibly leading to women emancipation and less traditional attitudes toward
marriage—in western Greece.

The progressive shift from a marked age divide in urban and rural areas to less intense age
differentials at marriage associated with a generalized marriage postponement in urban and more
dynamic rural areas, led to a negative impact on local fertility rates (Tragaki and Bagavos 2019).
Such transition, observed between 1980 and 2017, reflects the spreading of ‘modernized” attitudes and
beliefs toward marriage well beyond the urban—rural gradient (Rontos 2007, 2010). Populations living
in rural, accessible and economically dynamic lowland districts displayed similar behaviors with urban
populations, distinguishing from a few economically marginal (and mostly mountainous) peripheral
areas characterized by traditional demographic patterns, where traditional family structures and a
more patriarchal society still represent the dominant rule (Salvati 2016). Presence of a public university,
per cent share of industry in total value added and income growth during economic expansion were
the most relevant predictors of the gender age gap at marriage in Greece, all exerting a negative impact
on the dependent variable. However, the impact of these predictors was spatially heterogeneous, since
the presence of a public university was more negatively associated with the gender age gap at marriage
in prefectures of the Ionian (western) side of Greece. A specular pattern was observed for the last
two predictors.

In contrast with the dominant trend of marriage postponement in Greece (Kotzamanis et al. 2017),
decline in the gender age gap slowed down since the beginning of the economic crisis (2008), evidencing
a latent role of recession in altering long-term demographic patterns (Salvati 2016). Such dynamics
should be investigated further in the next years, when more solid quantitative information on
demographic trends and local job markets will be available from the population census. In these
regards, the possible influence of the 2008 recession in specific aspects of population dynamics and
social behaviors (Tragaki and Bagavos 2019), can be ascertained using mixed analysis” frameworks
based on integration of micro- and macro-approaches. Multilevel analysis has demonstrated to
contribute effectively to a better comprehension of socio-demographic transitions, delineating future
population scenarios more precisely.

5. Conclusions

The empirical results of this study demonstrate how space influences socio-demographic change
as far as marriage timing is concerned. In this regard, a multilevel analysis linking a spatially varying
propensity to marriage and childbearing with individual perspectives, socioeconomic background,
cultural values and beliefs, contributes to improving the predictive power of theoretical and empirical
approaches that investigate the recent evolution of family models. At the macro-scale, the results of
this analysis suggest that the spatial diffusion of social change in economically disadvantaged areas is
influenced by the emergence of ‘permeable” and ‘resistant’ local communities with a characteristic
socioeconomic profile, well beyond the traditional polarization in urban and rural districts. In other
words, space becomes an important mediator of gender power dynamics, evidencing the increasing
heterogeneity and fragmentation of social processes and the related demographic behaviors at the local
community scale. At the micro-scale, (retrospective) interviews with spouses aimed at clarifying the
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intrinsic motivation at the base of social homogamy seem to provide additional information supporting
(or problematizing) the empirical findings of a quantitative analysis based on official statistics.
Integration of micro- and macro-scale approaches may finally elucidate latent patterns identified
through a spatially explicit analysis of social processes based on appropriate demographic indicators.
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