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Abstract

Using Swedish register data, we analyze the influence of life course needs and sibling ties 

on the geographical dispersion of siblings. We argue that life course needs and siblings ties 

are influenced by siblings’ socio-demographic characteristics, by similarities and differences 

between them, and by their family background. The novel measurement of geographical 

dispersion, the nearest neighbour index, allows us to go beyond dyadic relationships and 

investigate entire networks. Results from the OLS-regression analysis show that life course 

needs clearly influence the dispersion of siblings, and that differences between siblings are 

associated with a greater geographical dispersion than similarities. Sibling ties developed 

during childhood also seem to influence dispersion.
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6.1 Introduction

The family constitutes a fundamental social cornerstone, both historically and in present 

societies. In a modern welfare state the family is still a vital and important constellation. 

Through time, however, the structure and functioning of the family has undergone many 

changes (Popenoe, 1993; Bengtson, 2001). It has been argued that one of the changes 

indicative of modern society is a greater geographical dispersion of the family members 

(Aboderin, 2004). However, several researchers have found no evidence for this claim 

(Shelton and Grundy, 2000; Hank, 2007; Malmberg and Pettersson, 2007). The geographical 

dispersion of family members in a society is important because, among many issues, it 

relates to contact frequency between family members that do not live in the same household, 

as well as the opportunities of providing and receiving care and support (Litwak and Kulis, 

1987; Rogerson et al. 1997; Hank, 2007; Malmberg and Pettersson, 2007; Michielin and 

Mulder, 2007). Not surprisingly, research has shown that a greater geographic dispersion of 

family members is associated with a lower frequency of parent-child face-to-face contact 

(Van Gaalen et al., 2008) and that a smaller distance between parents and their adult children 

is related to more exchange of support between them (Mulder and Van der Meer, 2009). 

Moreover, analyzing distances provides insight into the perceived diminishing family ties in 

today’s Western individualistic societies (Bengtson, 2001), because it shows the extent to 

which people take their family members’ residential location into account when choosing 

theirs (Mulder and Cooke, 2009). 

Many studies on distances between family members focus on the distance between parents 

and an adult child (Rogerson et al., 1993; Lawton et al., 1994; Mulder and Kalmijn, 2006; 

Bordone, 2009; Pettersson and Malmberg, 2009). This distance has been shown to be related 

to current characteristics of the parents (Rogerson et al., 1997) and the adult child (Malmberg 

and Pettersson, 2007), as well as the characteristics of the family of origin (Silverstein, 1995; 

Michielin and Mulder, 2007). Changes in the distance between parents and their children 

over the life course are related to care and support needs of either generation (Michielin et 

al., 2008) and certain events, such as divorce, trigger moves closer to parents or children 

(Smits, 2010). 

Despite its strong association with care and support, the geographical distance between 

other family members that may be important sources for support has received little research 

attention so far (Miner and Uhlenberg, 1997; Campbell et al., 1999; Mulder and Cooke, 2009). 

Siblings in particular form an important source for support because siblings tend to be part 

of one’s social network throughout the whole life course. The relationship with a sibling 

is potentially the most lasting relationship in an individual’s life (Cicirelli, 1985; White and 

Riedmann, 1992; Voorpostel et al., 2007). Moreover, a sibling relationship is often a more 

egalitarian relationship than the parent-child bond and siblings to a large extent support 

each other in older ages (Cicirelli, 1985). Miner and Uhlenberg (1997) see similarities between 
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having siblings living nearby and having a viable ‘insurancy policy’. Sibling relationships may 

become more important over time because the decline in family size leads to the so-called 

‘bean pole structure’ of modern families: older people have more siblings than children to rely 

on for support (Miner and Uhlenberg, 1997; Van Gaalen et al., 2008). Since kinship functions 

as a social network, Allan (1977) argues that solidarity among siblings should be examined 

by studying the geographical dispersion among siblings rather than the distance between 

individual siblings. 

Looking beyond the parent-child dyad by studying the geographical dispersion of the sibling 

network can thus contribute to our understanding of the geographical dispersion of families 

and its relation to family ties and the exchange of support. This article aims to explore how 

life course needs and sibling ties influence the geographical dispersion of sibling networks by 

addressing the following research question:

To what extent can the geographical dispersion of siblings be explained by life course needs 

and sibling ties reflected by current socio-demographic characteristics of the sibling network 

and residential and socio-demographic characteristics of the family of origin?

Unlike previous studies on kinship relations that mainly focus on the parent-child dyad and 

use the individual as the unit of analysis (Campbell et al., 1999), we contribute to the literature 

on distances between family members by studying the geographical dispersion of the entire 

sibling network. While most studies on sibling networks treat geographical distance as an 

independent variable influencing support or solidarity (see for example: White and Riedmann, 

1992; Van Gaalen et al., 2008) we use the geographical distance between siblings as the 

dependent variable. As a measurement for the geographical dispersion of siblings we use the 

nearest neighbour index. This index, often applied in the context of Geographical Information 

Systems (GIS), is used to quantify patterns of distributions and spatial relationships of features 

in populations (Clark and Evans, 1954; Mitchell, 2005). The index gives an indication of the 

extent to which a sibling network is more or less clustered than the average sibling network. 

It enables us to take the distances between all siblings into account and deal with outliers in 

an otherwise clustered network.

We use Swedish register and census data from the ASTRID database, which is hosted at 

the Department of Social and Economic Geography, Umeå University. The data in ASTRID 

emanates from Statistics Sweden and comprises individual register data for the period 

1985-2008, as well as census data collected every five years between 1960 and 1990. The 

geographical dispersion of sibling networks is analyzed using OLS regression analysis of the 

nearest neighbour index.
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6.2 Theoretical framework and hypotheses

Figure 6.1 illustrates the theoretical model that underlies the study. Because of residential 

inertia (people do not move unless they have a compelling reason to do so), people in 

general stay close to where they grew up (DaVanzo, 1981; Fischer and Malmberg, 2001). 

People develop location specific capital and a feeling of belonging or attachment to the 

location or environment type in which they grew up (DaVanzo, 1981; Elder et al., 1996; Aero, 

2006). Consequently, unless they have reasons to move away, siblings growing up in the 

same area will live in relatively close proximity to each other later in life. The geographical 

dispersion of siblings from one family, the sibling network, thus arises from and is influenced 

by the relocation decisions and residential choices of the individual siblings. These individual 

residential location choices are in turn influenced by life course needs of the siblings on 

the one hand, and the ties among the siblings on the other hand. Some life course needs 

increase the likelihood of moving, while stronger sibling ties may hamper moving away or 

induce moves closer to siblings.

Figure 6.1: Theoretical model

6.2.1 Life course needs

The life course phase in which one is and characteristics of the different life course careers in 

that phase have a strong influence on one’s preferences and needs and on the opportunities 

and constraints that people face in realizing these preferences (Elder, 1994). The educational, 

occupational and family life course careers are known to exert an important influence on 

the residential choices of individuals and households (Michelson, 1977). People with more 

or less resources, different levels of education and with or without children, have different 

preferences and opportunities and make different choices regarding their residential location 



124

and housing type. Moreover, residential choices differ by people with different demographic 

characteristics such as age and gender (Boyle et al., 1998). 

We use the concept of life course needs to term the needs and preferences that arise from the 

life course and socio-demographic characteristics of the siblings, such as level of education 

and age. These life courses needs influence the individual residential location choices of 

siblings. From the moment they leave the parental home, siblings follow their own career 

path and make their own family and occupational career choices (White, 2001; Voorpostel et 

al., 2007). Siblings with life course needs that increase the likelihood of moving away will live 

farther away from their family members than siblings who do not have reasons to move away. 

The socio-demographic characteristics of the individual siblings together define the sibling 

network structure. Differences in socio-demographic characteristics and thus life course 

needs between the siblings may lead to differences in preferences and needs (Eriksen and 

Gerstel, 2002; Voorpostel et al., 2007) and result in different residential choices. A larger 

social distance between siblings is therefore likely to be associated with a larger geographical 

distance. We can thus expect that the greater the variation within the sibling network with 

respect to their life course needs, the greater the geographical dispersion among them will 

be.

In addition to one’s own socio-demographic characteristics, characteristics of the family 

of origin in which siblings grew up also influence life course needs and thus relocation 

decisions. Through socialization, parents transmit attitudes and resources to their children 

which in turn influence their preferences and opportunities (Blau and Duncan, 1967; Bourdieu, 

1984) and residential preferences are to a large extent already developed during childhood 

(Elder et al., 1996). Family background characteristics that increase the likelihood of moving 

away because of life course needs are therefore expected to be associated with a greater 

geographical dispersion of the siblings. 

6.2.2 Sibling ties

People’s relocation decisions and residential choices are not only influenced by life course 

needs, but also by their family ties. Strong family ties or feelings of family solidarity are 

associated with a preference for living in close proximity with family members outside the 

household, such as parents and siblings (Lawton et al., 1994; White, 2001; Hank, 2007). 

Within families, siblings have a special bond with each other. Siblings share the largest part 

of their lives together and their relationship is in general more egalitarian than the relationship 

between parents and children (Cicirelli, 1985; Voorpostel et al., 2007). Siblings can therefore 

be a source for support and care throughout the whole life course (Miner and Uhlenberg, 

1997). Individuals with strong sibling ties may have a preference for living in close proximity 

with other siblings. Sibling ties are influenced by (the similarities and differences in) their 



125

socio-demographic characteristics and by their shared family background.

Some socio-demographic characteristics are associated with stronger family ties than others. 
For instance, women tend to have stronger feelings of family solidarity than men have (Rossi 
and Rossi, 1990). Siblings with socio-demographic characteristics that are associated with 
stronger sibling ties can be expected to be more likely to live relatively clustered. Moreover, 
siblings who look alike with respect to their socio-demographic characteristics may have 
similar preferences and therefore feel more connected to each other. Variation among the 
siblings in socio-demographic respects may be related to weaker ties among them because 
they do not have much in common (Voorpostel et al., 2007) and thus with a greater geographic 
dispersion. 

Siblings who grow up in the same household to a large extent share their childhood 
experiences and socialization (Spitze and Logan, 1991; White and Riedmann, 1992). During 
their childhood they develop ties with their parents and with each other. For instance, a parental 
divorce during childhood is known to weaken family ties (Amato, 1988). Family background 
characteristics that weaken the ties among siblings could therefore be associated with a 
greater geographical dispersion among them. 

6.2.3 Hypotheses
Our hypotheses reflect the influence of socio-demographic and family background 
characteristics on life course needs and sibling ties. The expected influences of life course 
needs on the one hand and sibling ties on the other hand on the geographical dispersion 
may be contradictory. In those cases, we formulate alternative hypotheses. Table 6.1 gives a 
summary of the hypotheses and shows whether we expect life course needs and/or sibling 

ties to increase or decrease the geographical dispersion of sibling networks.

Table 6.1: Summary of the hypotheses  

No. Variable Life course needs Sibling ties

Sibling network characteristics
1 Age of youngest sibling  +  - 
2 Birth spacing between siblings  +  -
3 Proportion of sisters  +  -
4 Number of siblings  -
5 Socio-economic status (level of education and income)  +
6 Diversity in socio-economic status  +  +

Family background characteristics
7 Household situation during childhood is a non-nuclear family  - 
8 Household situation changed from nuclear to non-nuclear family  - 
9 At least one parent non-Western immigrant  - 
10 Socio-economic status (level of education and homeownership)  +

11 Growing up in a more urban residential environment or in the middle or 
southern region of Sweden  -  

 + = this variable increases the dispersion among siblings
 - = this variable decreases the dispersion among siblings
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With every move a person makes, the distance to the parental home tends to increase 

(Rogerson et al., 1993). Therefore, with an increasing age, people are likely to live farther 

away from the region in which they grew up. For the Netherlands, Mulder and Kalmijn (2006) 

show that after the age of 30, the average distance between a person and his or her siblings 

increases by age. Regarding the influence of age on individual life course needs, we can thus 

expect that 1a) with an increasing age, the geographical dispersion will increase. However, 

family ties seem to become stronger with an increasing age. Just after leaving home, young 

adults seek independency and personal development (White, 2001) but when people start 

their own family, sibling ties are likely to become more important (White, 2001). Sibling ties 

also become more important in the later phase of the life course because siblings have shared 

the largest part of their lives together (Campbell et al., 1999; White, 2001). Regarding the 

influence of age on sibling ties, we can thus alternatively expect that 1b) with an increasing 

age, the geographical dispersion will decrease.

It can be argued that the larger the age differences between the siblings, the larger the social 

distance in terms of life course needs will be and the less likely it is that siblings see each 

other as an example (Voorpostel et al., 2007). We may thus expect that 2a) the greater the 

birth spacing of the siblings, the greater the geographic dispersion will be. Yet, in case of 

close birth spacing, there might also be a competition for the resources from the parents and 

rivalry during childhood (White 2001; Van Gaalen et al., 2008), which may result in weaker 

ties among the siblings. This leads to the alternative hypothesis that 2b) the greater the birth 

spacing, the smaller the geographical dispersion will be.

Women are known to move more often and live farther away from their parents than men do, 

which is partly caused by the fact that they leave home at earlier ages and migrate more often 

for reasons of marriage (Mulder and Wagner, 1993; Boyle et al., 1998). Because of differences 

in life course needs of men and women, we expect that 3a) a higher proportion of sisters in 

the sibling network is related to a greater geographic dispersion. At the same time, women 

are often the kin keepers in a family (Rossi and Rossi, 1990). They do not only provide more 

care and support within their own household but also maintain more contact with and provide 

more help to family members outside the household such as parents, than men do (Grundy 

and Shelton, 2001; Mulder and Van der Meer, 2009). For sibling ties it has been shown that 

people with sisters feel more affection for their siblings (White and Riedmann, 1992) and that 

women have closer sibling ties than men do (Campbell et al., 1999). The alternative hypothesis 

regarding the gender balance in the sibling network is that, because of stronger sibling ties, 

3b) a higher proportion of sisters is associated with a smaller geographic dispersion. 

It has been shown that a larger number of siblings is related with more support exchange and 

affection (White and Riedmann, 1992). White (2001) found that people with more siblings are 

more likely to stay close to other siblings. The family size is thus likely to influence sibling ties 
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in a way that 4) the larger the number of siblings in a network, the smaller the geographical 

dispersion will be. 

People with a higher socio-economic status, such as the higher educated or people with 

a higher income, often have more resources available and more opportunities to fulfil their 

residential preferences. Because of the scarce availability and dispersion of universities and 

specialized and high-skilled jobs, people with a higher socio-economic status are also known 

to move more often and over longer distances than people with a lower socio-economic 

status (Borsch-Supan, 1990; Kalmijn, 2006). Based on influence of socio-economic status 

on life course needs, we therefore expect that 5) the higher the socio-economic status in the 

sibling network, the greater the geographical dispersion will be.

A large socio-economic difference between the siblings is likely to lead to different life course 

needs. It may also affect sibling ties. For instance, highly educated siblings are less involved 

in the lives of their lower educated siblings while less well educated siblings show more 

interest in their highly educated siblings (Voorpostel et al., 2007). Educational inequalities 

within a family are associated with greater distances between the family members, not only 

because of labour market opportunities but possibly also because of weaker family ties of the 

higher educated family members (Kalmijn, 2006). Differences with respect to socio-economic 

status in general may thus be associated with differences with respect to life course needs 

and also with weaker ties among the siblings. We therefore expect that 6) a greater variation in 

the socio-economic status among the siblings is related to a greater geographic dispersion. 

The household situation of the family during childhood influences the ties among the siblings. 

Compared to growing up in a traditional nuclear family (consisting of two biological parents 

and their children), growing up in a non-nuclear family, for instance in a single parent family 

or with a step-parent, influences many aspects of one’s life course (Aquilino, 1991; Amato, 

1988). Research has shown that conflicts between the parents can actually improve the 

relationship among siblings (Poortman and Voorpostel, 2009). Thus, while parental divorce 

may weaken the ties with parents (Aquilino, 1991), ties among siblings may be strengthened. 

We can therefore expect that 7) growing up in a non-nuclear family is related to a smaller 

geographical dispersion. Ties may also become weaker when a family disruption such as 

a parental divorce or remarriage occurs after the siblings have left home. Siblings may for 

instance choose sides between the parents (Allan, 1977). However, Voorpostel and Blieszner 

(2008) argue that parents and siblings can compensate for each other, so that if a parent tie 

weakens, sibling ties become more important. We therefore expect that 8) a change from 

a nuclear family during childhood to a non-nuclear family later in life is associated with a 

smaller geographical dispersion. 
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The cultural background of the parents is also known to be related to the strength of family 

ties. Families with a non-Western cultural background are found to be characterized by 

stronger family ties (Rosenthal, 1986) than Western families. We thus expect 9) siblings of 

whom a parent is a non-Western immigrant, to live more clustered than siblings with native 

born or Western immigrant parents. 

The socio-economic position of parents influences the opportunities and constraints their 

children face in realizing their life course needs and their children’s attitudes towards 

migration. Higher educated parents generally have more financial resources and can be 

expected to encourage their children to pursue a higher educational career themselves. 

In addition, they often have experience with long-distance moves and tend to transfer a 

positive attitude towards moving for reasons of education or jobs to their children (Blau and 

Duncan, 1967). Homeownership can also be a proxy for socio-economic status. If parents 

are homeowners, their children may receive more financial support which helps to overcome 

housing constraints (Boehm and Schlottmann, 1999). Based on the influence of the socio-

economic position of the parents on the life course needs of their children, we expect that 10) 

sibling networks with parents with a higher socio-economic status live more dispersed than 

sibling networks with parents with a lower socio-economic status. 

The residential environment type and the region in which the siblings grew up are likely to 

influence the dispersion among them later in life because they affect the life course needs. 

Sweden is characterized by clear differences between urban and rural areas and by large 

regional differences with respect to the availability of jobs and amenities. Sweden has a rather 

small number of urban areas that are mainly located in the middle and, to a lesser extent, 

southern part of Sweden. Stockholm, the capital and largest urban area, is located in the 

middle part of Sweden. Suburban and commuting areas and small towns can be found more 

spread out over the country. The largest part of the country consists of rural areas, which can 

mainly be found in the most sparsely populated northern part of the country. The more urban 

areas and the middle and southern part of Sweden in general offer many job opportunities 

and services and thus attract more people, while more rural areas and the northern part of 

Sweden may be associated with a greater need to move away. Based on life course needs, 

we can thus expect that 11) growing up in more urban areas or in the middle and southern 

part of Sweden is associated with a smaller geographical dispersion than growing up in more 

rural areas or in the northern part of Sweden.

6.3 Data and methods

6.3.1 Data

The study is based on data from the ASTRID database. The database, hosted at the 

Department of Social and Economic Geography, consists of individual-level demographic 

and socio-economic data for the entire Swedish population provided by Statistics Sweden. 
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Information on residential location has a spatial resolution of 100 meters. Links between 

family members are generally available for those who are born in Sweden. Register data is 

available on a yearly basis from 1985 to 2008. Census data, which has been used to obtain 

information on the family background of the sibling networks, are linked to the register data 

and available in five-year intervals between 1960 and 1990. 

The unit of analysis in our study is the sibling network. From the ASTRID database, we selected 

all individuals of whom the parents were born after 1940. This restriction was necessary 

because we need information on the parents from the census data, which are only available 

from 1960 onwards. For these persons, both individual information and information on the 

mother and the father were generally available. Using the parental identification numbers, 

we then created sibling networks for those individuals who had the same mother and father 

and for those individuals who had the same mother and an unknown father. In the last case, 

all information on the father, including the identification number, was missing so we decided 

to regard those as ‘single mother’ families. We thus only included networks with full-blood 

siblings (or networks with the same mother and in which all fathers are absent). This makes 

the interpretation of the results and conclusions more straightforward and easier to interpret. 

Our sample size of individuals consisted of 1,831,889 persons, which led to 908,861 sibling 

networks. Subsequently, we selected only the sibling networks consisting of at least two 

siblings of which none had emigrated and of which at least two siblings had left the parental 

home (N=618,698). Finally, we excluded sibling networks for which no information on the 

background of the parents from the census data was available. Our final sample consists of 

562,349 sibling networks. 

6.3.2 Measuring the geographical dispersion: nearest neighbour index

The dependent variable is a measurement of geographical dispersion between the residential 

locations of all siblings in a sibling network. We used an index that is used to quantify 

patterns of distributions and spatial relationships of features in populations, the nearest 

neighbour index, originally developed by ecologists Clark and Evans (1954; Mitchell, 2005). 

The nearest neighbour index compares the observed mean of the distances between each 

feature in the population and its closest neighbour to an expected mean minimum distance 

for a hypothetical distribution. The ratio between the observed and expected distance gives 

the nearest neighbour index (Clark and Evans, 1954; Mitchell, 2005). In our study, a sibling 

network is regarded as a population; the individual siblings in the network are the features 

for which the distance to the nearest neighbour (the sibling living closest) can be calculated. 

Thus, for each sibling in a sibling network, the distance to the closest living sibling is taken 

into account. The nearest neighbour index is then calculated for each sibling network. The 

advantage of this measurement compared to the average distance between the siblings is 

that by looking at the minimum distance between all siblings, the effect of outliers (a sibling 

living far away from other siblings who all live close to each other) is tempered. Taking the 
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average distance between siblings would mean that an outlier increases the geographical 

dispersion to a large extent because the large distances between this sibling and all other 

siblings are counted, while in our measurement, this distance is only used once: when it 

comes to the sibling living far away and the sibling living closest to him or her. Moreover, the 

nearest neighbour index takes into account that the maximum dispersion of a sibling network 

is dependent on the number of siblings in the network. It does so by varying the expected 

mean minimum distance, based on the number of units in the network.

6.3.2.1 Calculating the observed mean minimum distance

Using the north and east coordinates of the residential locations of all siblings in 2007, we 

first calculated all distances in meters between the siblings from a sibling network that have 

either left the parental home or are 30 years or older (Table 6.2: N). A sibling is regarded to 

still live at the parental home when he or she has the same coordinates as one or both of 

the parents. From the distances matrix we then derived the distance between each sibling 

and his or her nearest living sibling (Table 6.2: Di). To correct for the skewed distribution of 

distance (many relatively short distances and a few extremely long distances), we used a 

logarithmic transformation. The sum of these minimum log distances divided by the number 

of measurements gives the observed mean minimum distance (Table 6.2: Do).

Table 6.2: Calculation of the nearest neighbour index

   Description Value Min. Max. Mean Std. 
dev.

Do = ∑ Di  / N
Observed mean minimum log 
distance - 0.00 14.17 9.47 2.65

Di = Log distance between a sibling 
and its nearest neighbour - - - - -

N = Number of measurements 
(sibling network size) - 2.00 13.00 - -

De = X / √((N-1)/A) Expected mean minimum log 
distance - 5.22 18.08 16.61 2.57

X = ∑ Xn(2-13) / 12 Distribution parameter 1.33 - - - -

Xn(2-13) = √((N-1)/A) * Don(2-13)
Distribution parameter per 
value of N - - - - -

Don(2-13) = Observed mean minimum log 
distance per value of N - - - - -

A = Area size in square log meters 184.47 - - - -

NNI = Do / De
Nearest neighbour index - 0.00 1.74 0.58 0.18
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6.3.2.2 Calculating the expected mean minimum distance

The original formula used by Clark and Evans (1954) to calculate the expected mean minimum 

distance for a hypothetical distribution of features over an area is De = 0.5 / √ ((N-1)/A), where 

(N-1)/A is related to the density of the population. The distribution parameter 0.5 assumes 

a random pattern from a distribution of the features in an even hexagonal pattern. However, 

in our study we did not expect siblings to be spread out over the country randomly. Since 

they start out from the same location (their parental home) a certain amount of clustering is 

expected. Because we had the observed mean minimum distances for all sibling networks in 

Sweden, the average of these could be regarded as the expected mean minimum distance. 

We thus used the observed mean minimum distances for each sibling network size in the 

Swedish population (Table 6.2: Don(2-13)) to derive a distribution parameter per sibling network 

size (Table 6.2: Xn(2-13)). By taking the average of Xn(2-13) (Table 6.2: X), we gave every sibling 

network size the same weight, independent of the number of networks of that size that were 

present in our study. The expected mean minimum distance was then derived according to 

the original formula but with 1.33 as distribution parameter (Table 6.2: De). This adjustment of 

the formula changes the scale of the dependent variable, but it does not change the relative 

differences between the sibling networks.

6.3.2.3 Calculating the nearest neighbour index

Dividing the observed mean minimum distance by the expected mean minimum distance 

gives our dependent variable: the nearest neighbour index. The higher the index, the more 

dispersed the sibling network is. A value of 0 means that all siblings in a network live within 

the same 100 meter square, a value lower than 1 indicates clustering compared with the 

average network, and a value higher than 1 represents dispersion. 

6.3.3 Independent variables

6.3.3.1 Sibling network characteristics

The information on the current characteristics of the individual siblings pertains to the register 

data in 2007. Based on the individual characteristics of each sibling in a network, we created 

variables for aggregated sibling network characteristics. The indicator of the family size 

measures the total number of siblings in the network, including those still living in the parental 

home. We calculated the gender composition in the network by calculating the number of 

women relative to the total number of siblings. As a measurement for the age of the sibling 

network, we included the age of the youngest sibling in 2007 and the birth spacing was 

calculated by dividing the number of years between the births by the number of siblings 

minus 1.

Regarding the similarities in socio-economic position of the siblings, we took the variation in 

level of education and income into account. Based on the level of education of the individual 

siblings, we created a variable that indicates the variation by categorizing sibling networks 
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based on to what extent they have the same level of education. We distinguished between 

cases with 1) siblings having different levels of education, 2) all or most siblings having a 

low level of education (compulsory school), 3) all or most siblings having a middle level of 

education (two or three years of upper secondary school or less than two years of higher 

education), 4) all or most siblings having a high level of education (two or more years of 

higher education), and 5) most information on individual siblings being missing. In the case 

of two or three siblings in a network, all siblings had to have the same level of education to 

be classified in that category; in the case of four or more siblings in a network, over 66% of 

the siblings had to have the same level of education. The income of the individual siblings 

was measured in 100 SEK per year. The variable indicating the variation among siblings in a 

network was calculated by first recoding the incomes in five groups of equal size. Then we 

in a similar manner distinguished between 1) diverse sibling networks, 2) networks in which 

all or most siblings (over 66%) had no income or an income in the lowest income group, 3) 

networks in which all or most siblings belonged to the second, third or fourth income group, 

4) networks in which all or most siblings belonged to the fifth and highest income group. 

6.3.3.2 Family background characteristics 

The information on the family background of the siblings in the sibling network comes from 

the register and census data. Information on characteristics of the mother and the father was 

retrieved from the register data of the year in which their youngest child was 15 years old. 

When the youngest child was aged 15 before 1985, the information was retrieved from the 

census year closest in time that contained the data needed. When the information on the 

mother and the father differed, we used the information of the mother to create the family 

background variables. When information on one of the parents was missing, we used the 

information of the other parent if the family was defined as a nuclear family. 

Using the information on the marital status of the father and the mother and the parish 

they lived in, we created a variable indicating whether the siblings grew up in a traditional 

nuclear family (consisting of two married or cohabiting biological parents and their children) 

when the youngest sibling was about 15 years old, or not. A parish is a small administrative 

area that constitutes the highest geographical resolution in the census data. The number of 

subdivisions has decreased over time; in 1985, there were 2,600 parishes. Because the data 

do not have an indicator of whether parents lived at the same address, married mothers and 

fathers living in the same parish and single mothers and fathers living in the same parish were 

considered to be living together. Using information on the civil status of both parents in 2007, 

we also included a dummy variable indicating whether the household situation of the parents 

changed from living together during childhood to another household situation in 2007. 

Based on the country of birth of both parents, the immigrant status of the parents was 

determined. This variable indicates whether at least one parent is a non-Western immigrant. 
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The level of education of the parents was measured in five levels, running from compulsory 

school to four years or more of higher education. In case of a nuclear family, we took the 

highest level of education of either parent. An extra dummy for missing information on this 

variable was added. Housing tenure of the parents was measured by a variable indicating 

whether the parents lived in an owner-occupied dwelling. 

Based on the municipalities, we retrieved the residential environment type and region in which 

the family lived when the youngest sibling was about 15 years old. Regarding the residential 

environment type, we distinguished between urban areas (cities with over 50,000 inhabitants), 

small towns (towns with over 25,000 inhabitants and manufacturing municipalities), suburban 

and commuting areas (municipalities in which over 40% of the inhabitants work in another 

area) and rural areas (the remaining municipalities). Regarding the region, we distinguished 

between the north, middle and south of Sweden. A dummy variable was added in case the 

information on the municipality and thus both region and environment type was missing.

The descriptive statistics of the independent variables are shown in Table 6.3 and Table 6.4. 

The continuous independent variables, all of which concern sibling network characteristics 

(Table 6.3), are age of youngest sibling, birth spacing between siblings, proportion of sisters 

and number of siblings. The variables age of youngest sibling and proportion of sisters 

have a mean value that lies in or close to the middle of the distribution. In contrast, the 

variables birth spacing between and number of siblings exhibit average values that are near 

the minimum value. Thus, a typical sibling network consists of a limited number of persons 

quite close to each other in age. Among the categorical independent variables (Table 6.4), 

two variables concern sibling network characteristics: variation in level of education and 

variation in income. In both cases, the diverse category is by far the most prominent. The 

remainder of the categorical variables measure family background characteristics. The most 

common situation is Swedish-born parents that were and have remained a nuclear family. 

The relatively large share of networks of which the siblings grew up in a non-nuclear family 

(41.4%) is caused by our strict definition of a nuclear family. Non-nuclear families also include 

families in which no information on the father was available. When it comes to socio-economic 

characteristics, the majority of families are characterized by a middle level of education and 

living in an owner-occupied dwelling. The residential situation of the typical family entails 

living an urban area in the middle or south of Sweden, reflecting the general geographical 

distribution of the Swedish population.

Table 6.3: Descriptive statistics of the continuous independent variables (N=562,349)

 Min. Max. Mean Std. Dev.

Age of youngest sibling 18.00 49.00 29.60 6.28
Birth spacing between siblings 0.00 29.00 3.56 1.86
Proportion of sisters 0.00 1.00 0.50 0.33
Number of siblings 2.00 13.00 2.34 0.63
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Table 6.4: Descriptive statistics of the categorical independent variables (N=562,349)

 N %

Sibling network characteristics
Variation in level of education   
Diverse 370,133 65.8
All or most low 10,183 1.8
All or most middle 132,317 23.5
All or most high 49,516 8.8
All or most information missing 200 0.0
Variation in income   
Diverse 430,713 76.6
All or most low 57,857 10.3
All or most middle 52,842 9.4
All or most high 20,937 3.7
Family background characteristics   
Household situation during childhood   
Nuclear family 329,333 58.6
Non-nuclear family 233,016 41.4
Change in household situation in 2007   
No change or other change 491,647 87.4
From nuclear to non-nuclear family 70,702 12.6
Immigrant status of the parents   
Both born in Sweden or Western immigrant 548,548 97.5
At least one parent non-Western immigrant 13,801 2.5
Level of education of the parents   
Compulsory school 121,777 21.7
Upper secondary school (2 years) 198,276 35.3
Upper secondary school (3 years) or less than 2 years of higher education 86,115 15.3
2-3 years of higher education 113,614 20.2
4 years or more of higher education 38,163 6.8
Missing 4,404 0.8
Housing tenure during childhood   
Rental dwelling 158,476 28.2
Owner-occupied dwelling 403,873 71.8
Residential environment type during childhood   
Urban area 205,825 36.6
Small town 134,804 24.0
Suburban and commuting area 128,556 22.9
Rural area 93,138 16.6
Region during childhood   
North 62,654 11.1
Middle 252,418 44.9
South 247,251 44.0
Missing environment type and region 26 0.0
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6.3.4 Methods

We used OLS regression analysis to analyze the effect of family background and sibling 

network characteristics on the geographical dispersion of siblings, indicated by the nearest 

neighbour index. The distribution of our dependent variable does not totally resemble a 

normal distribution because a relatively large share (2,5%) of the sibling networks has a 

nearest neighbour index of exactly zero. We therefore also performed the analysis without 

sibling networks with the value of zero on the dependent variable to check whether this group 

influences the results in any way. Since the results were very similar, we decided to perform 

the analyses including all sibling networks.

6.4 Results

The results of the OLS regression analysis are shown in Table 6.5. A positive sign of the 

(unstandardized) B or the (standardized) Beta coefficient of a variable indicates that it is 

associated with sibling network dispersion, while a negative sign means that it is associated 

with clustering. 

Table 6.5: Results of the OLS regression analysis of the nearest neighbour index

 B Std. Error Beta Sig.

Sibling network characteristics
Age of youngest sibling .003 .000 .119 .000
Birth spacing between siblings .004 .000 .040 .000
Proportion of sisters .017 .001 .032 .000
Number of siblings .136 .000 .474 .000
 
Variation in level of education (ref. = all or most low)
Diverse .060 .002 .156 .000
All or most middle .034 .002 .079 .000
All or most high .079 .002 .124 .000
All or most information missing -.094 .011 -.010 .000
 
Variation in income (ref. = all or most low)
Diverse .020 .001 .046 .000
All or most middle .000 .001 .000 .901
All or most high .015 .001 .015 .000
 
Family background characteristics
Household situation during childhood is non-nuclear family -.012 .000 -.032 .000
Household situation changed from nuclear to non-nuclear family -.015 .001 -.027 .000
 
At least one parent non-Western immigrant -.070 .001 -.059 .000
 
Level of education of the parents (ref. = compulsory school)
Upper secondary school (2 years) .016 .001 .041 .000
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Upper secondary school (3 years) or less than 2 years of higher 
education .026 .001 .051 .000

2-3 years of higher education .040 .001 .089 .000
4 years or more of higher education .050 .001 .069 .000
Missing -.020 .002 -.010 .000
 
Owner-occupied dwelling during childhood .017 .001 .041 .000
 
Residential environment type during childhood (ref. = rural area)
Urban area -.026 .001 -.070 .000
Small town -.007 .001 -.017 .000
Suburban and commuting area -.034 .001 -.078 .000
Region during childhood (ref. = middle)
North .036 .001 .063 .000
South .009 .000 .024 .000
     
Missing environment type and region -.006 .031 .000 .851
 
Constant .058 .003 .000
 
N 562,349
Adjusted R2 0.243    

The age of the sibling network clearly affects the dispersion. The older the youngest sibling, 

the more dispersed the sibling network is. This supports hypothesis 1a that with increasing 

age, the distances between family members tends to increase; the alternative hypotheses 

1b that because of stronger siblings ties, siblings live closer to each other at older ages, is 

rejected. The interval between the births of the siblings is also important. The greater the 

birth spacing, the more dispersed the sibling network is. These findings are in line with our 

reasoning that a sibling network that is more diverse with respect to age and thus the life 

course phase, may have less in common and live more dispersed (hypothesis 2a); also in 

this case, our sibling ties hypothesis 2b is rejected. Hypothesis 3a that a high proportion of 

sisters in a sibling network increases the dispersion of a sibling network because women 

move farther away from their family is supported. Our alternative hypothesis 3b, that a higher 

proportion of women would lead to clustering because women have stronger family ties, is 

thus rejected. The number of siblings in a sibling network has a rather strong effect on the 

dispersion of the network. The more siblings in a sibling network, the more dispersed the 

network is. Our hypothesis 4 that sibling ties are stronger in large families and that, as a 

result, they live closer, is rejected. 

Concerning the socio-economic position of the siblings in the sibling network, the results 

show that networks in which the siblings are more highly educated or have a higher income 

live more dispersed than networks with less well educated siblings or siblings who earn less. 

This finding confirms our hypothesis 5 on the higher migration propensity because of life 
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course needs of sibling with a higher socio-economic status. When we look at the diversity 
in the sibling network, our results clearly support hypothesis 6 that sibling networks with a 
diverse level of education or income live more dispersed than siblings networks in which 
siblings are in general less well educated or earn less. The Beta coefficients indicate that 
diverse networks with respect to socio-economic status live even more dispersed than sibling 
networks with a high socio-economic status. This confirms our expectation that variation in 
the sibling network leads to different life course needs and weaker sibling ties and thus 
more dispersion. Both a high socio-economic position (hypothesis 5) and diversity in socio-
economic status (hypothesis 6) thus increase the dispersion of siblings. 

The family situation during the childhood affects the relations between siblings and, in the 
longer run, the distances between siblings. In the regression we tested the importance of 
being brought up in a separated or divorced household and of a change in the household 
situation from a traditional nuclear family during childhood to a non-nuclear family later on. 
Both these variables shows negative signs which means that sibling networks that have 
had these experiences live more concentrated than other sibling networks. As hypothesized, 
it seems that growing up in a non-traditional family (hypothesis 7) and having parents 
divorcing after childhood (hypothesis 8), increases the ties among siblings. They might rely 
on each other more than on their parents. An even stronger negative correlation is shown 
for sibling networks with at least one non-Western parent. As we expected in hypothesis 9, 
these networks are more concentrated, which may be an indication that siblings with a non-
Western background have stronger ties.

The higher the socio-economic position of the parents, indicated by their level of education 
and homeownership, the more dispersed sibling network is, which is in line with what we 
expected based on the life course needs of the siblings (hypothesis 10). Siblings whose 
parents are highly educated or homeowners live more dispersed than sibling networks with 
less well educated parents or that were brought up in rented apartments. This supports 
our reasoning that the socio-economic status of the parents influences attitudes towards 
residential relocations and may help the siblings realize residential preferences that follow 
their life course needs.

The residential environment type and region in which the siblings lived during childhood 
also shows a strong effect. Siblings spending their childhood in urban areas or suburban 
and commuting areas are more geographically concentrated than siblings growing up on 
the countryside. This is partly caused by the fact that Sweden is a country with an unevenly 
distributed population. If we divide the country in the regions north, middle and south, we 
see that, especially sibling networks with their roots in the north are more dispersed compare 
to siblings originating from the middle and southern region. These findings are in line with 
our hypothesis 11 that siblings growing up in residential environments or regions with fewer 

facilities and opportunities, are more likely to move away and, as a result, live more dispersed.
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6.5 Conclusion and discussion

In this article we studied the geographical dispersion of siblings in Sweden. Since sibling 

relationships are possible the longest relationships an individual experiences during the life 

course, siblings are an important source for help and support. We analyzed the geographical 

dispersion of sibling networks in Sweden and investigated the extent to which this dispersion 

is influenced by life course needs and sibling ties. We argued that life course needs and 

siblings ties are influenced by socio-demographic characteristics, similarities or differences 

between siblings, and family background characteristics which in turn influence the relocation 

behaviour of individual siblings and the geographical dispersion of the sibling network. By 

explaining the geographical dispersion among siblings from a life course needs perspective 

and a sibling ties perspective and by formulating competing hypotheses, we provided insight 

into what type of factors influence the distances between siblings. 

We found clear effects of life course needs on the geographical dispersion of siblings. 

Socio-demographic characteristics that increase the propensity of moving because of life 

course needs lead to a greater geographical dispersion of siblings. We also find evidence 

that variation among the siblings in their socio-demographic characteristics and thus life 

course needs is associated with a greater geographic dispersion. Diverse sibling networks 

with respect to their ages (birth spacing) and socio-economic status live relatively spread 

out over the country. This could be explained by differences in life course needs, although 

it could also be that siblings who do not have much in common, have weaker family ties. 

When we look at our three competing hypotheses that were formulated to see whether life 

course needs or sibling ties are more important in determining the geographical dispersion 

of siblings, a clear pattern evolved. In all cases, we had to reject our sibling ties hypothesis 

and our life course needs hypothesis was confirmed. In this context, it should be noted that 

the result linking sibling network size with dispersion may be related to unobserved increased 

heterogeneity in the sibling network. Thus, the effect of this variable may also be related to 

life course needs rather than sibling ties.

We do find evidence that stronger sibling ties decrease the geographical dispersion among 

them when we look at the family background of the siblings. It seems that the family ties 

among siblings may be stronger when their parents did not live together during childhood or 

separated after childhood. In those cases the siblings are found to live more clustered than 

siblings who grew up with both the father and the mother present. Family ties also seem to 

play a role in that siblings of whom at least one parent is a non-Western immigrant live more 

clustered than siblings with two Western parents. 

The positive influence of a higher socio-economic status of the parents on the dispersion of 

the siblings may be caused by the fact that parents transmit their resources and attitudes to 

their children, thus influencing their life courses and enabling them to realize their life course 
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needs. The residential family background clearly also plays a role in the dispersion of sibling 

networks. Growing up in the more densely populated urban and suburban and commuting 

areas and in the middle part of Sweden is associated with living more clustered than growing 

up in rural areas and in the northern and southern part of the country, which can be explained 

from the life course needs perspective.

We can thus conclude that life course needs exert a large influence on the location choices of 

siblings and thus the geographical dispersion among them. This is especially the case when 

it comes to the current socio-demographic characteristics of the siblings. However, we also 

find evidence that sibling ties play a role in the geographical dispersion of siblings. These ties 

seem to develop during childhood and are influenced by changes in the parental home and 

the cultural background. 

This is one of the first studies that investigate the geographical dispersion of entire sibling 

networks. We used a novel measurement of the geographical dispersion among the siblings, 

the nearest neighbour index, which enabled us to look at distances between family members 

beyond the dyad. The study provides insight into what factors are relevant when examining 

distances between siblings and in how life course needs and sibling ties influences the 

geographical dispersion of siblings. However, in order to obtain straightforward results that 

are easy to interpret, we used rather strict criteria in selecting our sibling networks by only 

including full-blood siblings in selection of sibling networks. This calls for further research 

that investigates the relationship between sibling ties and geographical dispersion when 

other family constellations such as those containing of half- or step-siblings are considered. 

Moreover, in this study we have chosen not to take the location of the parents into account 

in order to be able to focus on sibling networks. This enabled us examine the possible 

influence of sibling ties, which are a specific type of family ties that differ from bonds between 

parents and children. Our suggestions for further research would include investigating the 

geographical dispersion of the whole family, taking into account the residential location, life 

course needs and family ties of both parents and siblings. Finally, a limitation of our study 

is that we used rather indirect measurements of life course needs and sibling ties. Further 

research may show to what extent reported quality of relationships with siblings and actual 

exchange of support and contact influence the geographical dispersion of sibling networks. 
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