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The built environment, spatial scale, and social networks: 

Do land uses matter for personal network structure? 

 

Abstract 

  

In this study, we examine how different features of the built environment - density, diversity of 

land uses, and design - have consequences for personal networks.  We also consider whether 

different features of the built environment have consequences for the spatial location of persons 

to whom one is tied by considering their distribution in local area, broader city region, and a 

more macro spatial scale.  We test these ideas with a large sample of the Western United States 

for three different types of ties.  Our findings suggest that the built environment is crucial for 

personal network structure, both in the number of social ties and where they are located.   
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The built environment, spatial scale, and social networks:  

Do land uses matter for personal network structure? 

Classic studies from the urban sociology literature posit that the spatial distribution of 

persons to whom local residents have social ties may depend on the spatial distribution of the 

population and the content of the ties (Fischer, 1975; Hunter, 1985; Wirth, 1938).  Different 

features of the built environment therefore may result in residents having alters at varying spatial 

scales with some in the local neighborhood, some in the metropolitan region, or some outside the 

region.
 1

  For example, friendship alters may be constrained to a micro spatial area nearby 

residents’ homes, while other types of ties (e.g., kin) may have a much broader spatial pattern 

that is not necessarily tied to one metropolitan area.  Although residents’ number of ties (i.e., 

“degree”) is typically the sole focus in this literature, more recently social networks researchers 

have called attention to space as an organizing aspect of personal relationships (Faust and 

Lovasi, 2012). An ongoing challenge for this literature is considering how space matters for 

personal network structure, and in this paper we suggest that the built environment may have 

consequences for personal networks and their spatial location. 

In this project, we posit that different features of the built environment play a role in 

forming and maintaining social ties.  We examine the consequences of several features of the 

built environment—including population density, parks, bars, restaurants, and street networks—

for the number of three types of ties.  We test whether different features of the built environment 

have consequences for the number and spatial distribution of alters within residents' personal 

networks using data from a large egocentric network sample of the entire Western United States.  

Moreover, most research is unable to distinguish between different contents of relationships and 

                                                 
1
 As Wasserman and Faust (1994) note on page 42: An ego-centered network [i.e,, a personal network] consists of a 

focal actor, termed ego, and a set of alters who have ties to ego.   
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only focuses on one type of tie (for an exception see Boessen et al. 2014).  A strength of the 

current study is that we test our ideas using three relationships, and as noted earlier, we expect 

them to exhibit different spatial patterns.  These relationships are: 1.) socializing friendship ties, 

which are likely to exhibit the most spatially compact pattern, 2.) core ties for discussing 

important matters, which we expect to be less spatially compact compared to socializing ties, and 

3.) kin ties, whose spatial patterning is most uncertain (see Boessen et al., 2014; Smith et al., 

2014; Fischer, 1982; Freeman, 2001 for examples using these relationships).  Before turning to 

the methods, we briefly review the literature on the built environment and social networks.  

The Built Environment and Personal Social Networks 

In this paper, we examine how personal network structure is affected by features of the 

built environment. Conceptualizing the “built environment” is in ongoing challenge, and we 

follow prior research by focusing on the “three D’s” (Cervero and Kockelman, 1997; Ewing and 

Cervero, 2010): 1.) population density and urban and rural settlement patterns, 2.) the diversity of 

land uses, and 3.) the physical design through street connectivity and the presence of single-

family housing units.   

 As a first feature of the built environment, the spatial distribution of settlement patterns 

may affect degree, and this may occur through differences in 1.) the population density 

surrounding ego’s home and 2.) whether ego is located in an urban or rural area (i.e., the larger 

spatial scale around ego’s home).  When considering population density, some research in the 

planning literature has found that it is not related to degree (Freeman, 2001), but the social 

networks literature has shown evidence that the spatial distribution of the population is key for 

network structure (Butts et al., 2012; Fischer, 1977).  In this view, population density is 

fundamentally linked to the opportunity pool of potential contacts.  A challenge for this literature 
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is considering the spatial area of interest for this potential pool of contacts.  For instance, 

population density may have distinctly different consequences depending on whether it is 

considered in reference to the spatial area of the neighborhood or the broader city environment of 

a person’s activity space, but research has yet to test this possibility.   

A closely related point regarding population density is whether ego is located in an urban 

or rural area, and how this affects opportunities to form and maintain social ties, resulting in 

degree differences.  These differences in broader population density settlement patterns stem 

from work in urban sociology arguing that urban residents are distinct from rural residents in 

their ability to form ties (Fischer, 1975, 1978), but the evidence for this proposition has largely 

been mixed. Scholars have posited that rural areas have less opportunities for tie formation 

because of the spatial spread of houses and the decreased frequency for chance interaction, and 

thus rural residents may have fewer ties (Entwisle et al., 2007; Kowald et al., 2015). In contrast, 

early scholars posited that urban areas are socially isolating (Wirth, 1938), resulting in fewer ties 

in urban areas compared to rural areas, but more recent work has argued that urban areas actually 

provide more opportunities for forming ties (Fischer, 1977).  Yet another perspective is that 

community size is not related to personal network structure (Richardson et al., 1979).  Thus, 

there are competing explanations for whether and how urban settlement patterns affect personal 

network structure. 

 As a second feature of the built environment, the presence of certain types of land uses 

may also play a role in residents’ degree.  For example, parks are spaces where ties are formed 

and maintained through unplanned interaction, implying that residents living near them may 

have more ties (Lund, 2003). This idea is conceptually similar to simulation work linking the 

spatial pattern of personal networks and activity patterns (Arentze and Timmermans, 2008; 
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Kowald et al., 2015).  Through festivities, art exhibits, picnics, exercise/physical activities, pet 

walking, and other recreational events happening in parks, residents may be more likely to 

engage with their neighbors and obtain more ties. Prior work has also shown that parks are 

associated with more collective efficacy (Cohen et al., 2008), implying more social ties for 

residents who live near parks. On the other hand, parks may hinder tie formation given that they 

are “holes” in the built environment (Hipp et al., 2014; Taylor and Harrell, 1996). In other 

words, parks are breaks in the population density of urban areas where no one lives, and thus 

there will be fewer persons within a particular radius around residents’ homes, implying fewer 

tie opportunities and perhaps fewer social ties. Thus, there are competing perspectives on the 

consequences of parks for social ties.  Somewhat similar to parks, bars, restaurants, and retail 

areas may serve as “third places” where ties are formed and maintained (Oldenburg, 1999; 

Svendsen, 2010).  The presence of these kinds of land uses may also provide more opportunities 

for social events.  In this case, the presence of these features would be associated with higher 

degree.   

As a third feature of the built environment, the design of the built environment may shape 

personal network structure.  The physical layout of the city may therefore have consequences for 

degree, and we focus on two key features of design: 1.) street connectivity and 2.) the spatial 

distribution of single-family housing units.  First, street network connectivity may influence 

patterns of social ties by influencing the possibility for passive and informal contacts with others 

in the local area (Grannis, 2009).  The extant research on social networks and street connectivity 

has focused on urban areas, and in this study we extend these ideas to rural areas, where the 

street connectivity structure is likely much more sparse. Although we would expect street 

connectivity to have few consequences for social ties in rural areas, no research has tested this 
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possibility.  Second, the presence of single family housing units may increase degree.  This may 

occur because residents in such areas are more likely to feel an attachment to the area and get to 

know fellow residents by walking in the area.  One study examining land uses and crime found 

that residential units are protective against neighborhood crime when compared to other land 

uses (Boessen and Hipp, 2015); this may be because their presence is associated with more social 

ties.  In this paper, we test this idea directly by examining whether a high proportion of nearby 

single family units are associated with personal network structure.   

A final key piece of this study asks whether these various features of the built 

environment impact the spatial distributions of alters. For example, a person’s relationships in 

their neighborhood may not necessarily represent their broader web of relationships in the city or 

even more extensive spatial scales.  Whereas research often does not examine the spatial location 

of alters and implicitly assumes that they are all equally useful and spatially accessible, scholars 

have increasingly suggested that distance to people matters for forming ties (i.e., a propinquity 

effect) (Festinger et al., 1950; Hipp and Perrin, 2009; Kowald et al., 2015; Verdery et al., 2012). 

Although most studies simply test a linear or log linear effect by focusing on ‘average distance’, 

we unpack the ‘average distance’ to alters effect by examining the number of ties at: 1) the micro 

neighborhood scale, 2) a meso city scale, and 3) a broader macro scale.  This idea stems from 

work in urban sociology noting that residents have ties to their local neighborhood and the 

broader city (Hunter, 1985).  Classic work in developmental psychology and human ecology on 

the differing scales of a person’s environment implies that exploring the spatial scales of 

personal networks may be important (Bronfenbrenner, 1977).  Similarly, many planning 

problems involve coordination among different levels of analysis (i.e., the local area and the city) 

(Dempwolf and Lyles, 2011).  An implication of this idea is that the spatial scale for various 
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types of relationships may differ.  Moreover, the three features of the built environment noted 

earlier (i.e., density, diversity of land uses, and design) are unevenly spread across the spatial 

landscape, and there likely exists differences in the activity patterns of people attracted to and 

affected by various built environment features (Arentze and Timmermans, 2008).  Taken 

together, these considerations suggest differences in the structure of personal networks at 

different spatial scales.   In this paper, we explicitly test this idea by examining different features 

of the built environment and their consequences for the structure of personal networks at varying 

spatial scales.   

Data and Methods 

We utilize several data sources to address our research questions.  First, the primary data 

comes from the American Social Fabric Project (ASFP), a large-scale egocentric network study 

(N = 3,637). The ASFP is a population sample of Los Angeles, a population sample of two 

communities in Southern California, a spatially stratified sample of the Southern California 

region, and another spatially stratified sample of the Western United States conducted in 2012. 

Comparisons of the demographic composition of the sample with Census data of these locations 

show good overall agreement (for more extensive details on data collection see Butts et al. 2014 

and Smith et al. 2014).
2
 Second, we capture land uses with the ReferenceUSA data from 

Infogroup. Third, we measure parks with data from the Environmental Systems Research 

Institute’s (ESRI) 2010 StreetMap data.  Fourth, we use 2010 road data from the Census 

Tigerline shapefiles to capture street connectivity. Finally, we also incorporate data from the 

American Community Survey (ACS) 5-year estimates from 2007-2011. 

 

                                                 
2
 When comparing our sample to the sampling frame, we have some evidence of over-representing retirees (those 

over 65 years of age), and highly educated (with at least a bachelor’s degree), and under-estimating young adults 

(less than age 29), blacks, Latinos, and those with children. 



7 

Dependent Variables 

 Our outcome measures were developed from three types of ties: 1.) socializing ties, 2.) 

core ties that discuss important matters, and 3.) kin ties (see Appendix A for question wording). 

Respondents could list as many names as they wanted, and names from earlier network generator 

questions were also shown on the screen as an option.  Respondents also provided spatial 

information on their own location and that of their alters.  With this spatial information, we 

calculated the distance between ego and alters, and the number of alters at various distances from 

ego. We compute our outcome measures for each type of tie at three spatial scales:  1.) nearby 

micro neighborhood scale (within 5 miles of home [8 kilometers]), 2.) regional meso scale 

(between 5 and 50 miles [8 to 80 kilometers]), and 3.) broad long range macro scale (greater than 

50 miles [80+ kilometers]).  The summary statistics are presented in Table 1. 

<<<Table 1 about here>>> 

Independent Variables 

We created several measures of the built environment utilized in the planning and 

geography literatures (Brownson et al., 2009; Ewing and Cervero, 2010; Handy et al., 2002). 

First, given that the opportunity for forming ties is impacted in part by the uneven spread of the 

population settlement pattern (Butts et al., 2012), we include a measure of population density of 

the census block group. Second, we include a population measure within the 20 miles 

surrounding ego to capture the residential population of a person’s meso environment (Hipp and 

Roussell 2013).  Third, with information from the Census, we measured the percent of the block 

group housing that is single family units to assess if this urban form impacts degree.  Fourth, we 

capture the street connectivity by including a measure of intersection density (Dill, 2004), which 

is the number of intersections in a census tract divided by the area.  Finally, we capture several 
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different types of land uses by creating buffers around ego’s home with an inverse distance 

decay function within a ¼ mile, ½ mile, and ¾ of a mile.  Using establishment-level data from 

Reference USA, we computed the number of 1) total employees, 2) retail employees, 3) 

restaurant employees, and 4) bar employees within the buffer around ego’s home. With data 

from ESRI, we computed the total land area in the buffer that is park space.   

 We include several control variables for individuals from the ASFS data, including age, 

sex, whether ego was black, Asian, Latino, white, or other race/ethnicity, whether ego was 

married, whether ego has children, education level
3
, household income

4
, and residential tenure in 

the neighborhood (in years).  We also include several neighborhood measures from the Census 

using the block group of ego’s home: average income, ethnic/racial heterogeneity (Herfindahl 

Index), % black, % Latino, % other race/ethnicity, and average length of residential tenure.  

Methods 

Our analytical strategy uses negative binomial regression models with standard errors 

adjusted for the very moderate nesting of respondents in block groups.  To assess differences 

between urban and rural areas, we split the sample based on whether a respondent had more than 

50,000 people within 20 miles.  We used a population cutoff of 50,000 within 20 miles because 

the United States Census defines this as the minimum city population size for the central city of a 

metropolitan area, and as the total maximum population for a micropolitan area.
5
   

                                                 
3
 This was based on 16 categories that match those used by the U.S. Census:  No schooling completed (1); Nursery 

school to 4th grade (2); 5th grade or 6th grade (3); 7th grade or 8th grade (4); 9th grade (5); 10th grade (6); 11th 

grade (7); 12th grade, no diploma (8); High School Graduate (9); Some college credit, but less than 1 year (10); 1 or 

more years of college, no degree (11); Associate degree (for example, AA, AS) (12); Bachelor's degree (13); 

Master's degree (14); Professional degree (15); Doctoral degree (16) 
4
 This was based on 16 categories that match those used by the U.S. Census:  Less than $10,000 (1); $10,000 to 

$14,999 (2); $15,000 to $19,999 (3); $20,000 to $24,999 (4); $25,000 to $29,999 (5); $30,000 to $34,999 (6); 

$35,000 to $39,999 (7); $40,000 to $44,999 (8); $45,000 to $49,999 (9); $50,000 to $59,999 (10); $60,000 to 

$74,999 (11); $75,000 to $99,999 (12); $100,000 to $124,999 (13); $125,000 to $149,999 (14); $150,000 to 

$199,999 (15); Greater than $200,000 (16).   
5
 A reviewer suggested that we consider whether cultural factors might impact our results.  Although measuring 
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Results 

Socializing Ties 

We begin by focusing on the determinants of the number of socializing alters within 

various distance buffers around one’s house.  The results are displayed in Table 2 and 

demonstrate some differences between those living in an urban environment and those in a rural 

environment.  We observe that those living in a block group with higher population density have 

more nearby socializing alters (within 5 miles) regardless of whether they reside in an urban or a 

rural environment.  However, whereas a resident in a high population density block group (one 

standard deviation increase) in an urban area has 19.4% more nearby socializing ties 

(exp(.0207*8.58)-1=.194), higher population density in a rural environment is associated with 

65.4% more such ties (exp(.7745*.65)-1=.654). Furthermore, residents in a higher population 

density block group in a rural environment actually have 26.4% fewer mid-range alters (from 5-

50 miles), implying a possible trade-off effect in which such residents form more nearby 

socializing ties but fewer mid-range ties.  Whereas population density captures nearby residential 

population, the measure of population within 20 miles captures the mid-range residential 

population in the environment of a person.  A greater population within 20 miles is associated 

with fewer long-range alters (18% fewer in urban areas and 73% fewer in rural areas).   

<<<Table 2 about here>>> 

 Our two measures of the physical design of the local environment—the street network 

and the type of housing stock—exhibit different effects in urban versus rural environments.  The 

                                                                                                                                                             
“culture” is challenging, we constructed measures of the county: 1) political culture (the percent voting Republican 

in the 2012 election); 2) religious culture (the percent religious adherents, computed from the “U.S. Religion 

Census: Religious Congregations and Membership Study, 2010” retrieved from the Association of Religion Data 

Archives).  We tested models that 1) included the county political culture variable and interactions with our key 

variables of interest; 2) included the county religious culture variable and interactions with our key variables of 

interest.  Nearly all of the parameter estimates were nonsignificant, and joint likelihood ratio tests showed worsening 

of model fit.  Thus, we find no evidence that these two particular measures of county culture moderate our results. 
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street network density is only significant for socializing alters in urban environments.  As 

hypothesized, a greater intersection density in the local street network is associated with 21% 

more nearby socializing alters in an urban environment.  This is consistent with the idea that 

such locations are pedestrian friendly, and therefore foster more local socializing ties.  As 

expected, street network density is not related to the number of mid-range or long-distance 

socializing alters.  And it is not related to the number of socializing ties in a rural environment, 

which is expected given that this measure has more meaning in an urban environment.  On the 

other hand, the percentage of single family units is not associated with the number of socializing 

alters in an urban environment, but is important in a rural environment.  Residents living in a 

rural block group with a higher percentage of single family units report 26% more nearby and 

18% more mid-range socializing alters.   

 Turning to the effect of different land uses in the built environment, one observation is 

that the spatial scale at which these operate is much smaller in an urban environment than in a 

rural environment.  This is not necessarily surprising, as we find that the optimal model fit occurs 

when we aggregate these measures to a ¼ mile inverse distance decay buffer in an urban 

environment, but to a ¾ mile inverse distance decay buffer in a rural environment.
6
  In both 

environments, there is no evidence that the presence of more park space nearby is associated 

with more socializing ties.  In fact, urban residents with more nearby park space report 13% 

fewer mid-range socializing alters and somewhat fewer long-distance socializing alters.  Rural 

residents with more nearby park space also report 13% fewer long-distance socializing alters.  

This all suggests that when parks are nearby, the park may serve to focus social activities nearby 

the home.  In this case, this may reduce the time and energy otherwise available to cultivate or 

form more distant relationships.   

                                                 
6
 Optimal fit was assessed based on pseudo R-square values and BIC values.   
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 Regarding nearby businesses, we find no evidence that more retail opportunities, food 

opportunities, or even total employment opportunities impact the number of socializing ties for 

residents in urban or rural environments.  However, the presence of nearby bars has a significant 

effect.  In an urban environment, a person with more nearby bar opportunities reports more 

nearby socializing alters.  Rural residents with more nearby bar opportunities in the ¾ mile 

surrounding area report more nearby socializing alters and somewhat fewer mid-range alters; 

somewhat surprisingly, they also report more long-distance socializing alters. 

Core Ties 

We next turn to the determinants of core ties—those a person turns to when discussing 

important matters.  These results are displayed in Table 3, and are broadly similar to those for 

socializing ties.  We find that residents living in block groups with higher population density 

report 22% and 54% more nearby core alters in urban and rural areas, respectively, which 

parallels the finding for socializing alters.  Although we found that a larger population within 20 

miles was associated with fewer long-distance socializing alters, this relationship is not 

statistically significant for core ties.  The consequences of different land uses in the built 

environment is similar for core ties as it was for socializing ties:  Urban residents living in a 

neighborhood with higher street network intersection density report 20% more nearby core 

alters, and rural residents living in neighborhoods with a higher percentage of single family 

housing units report 25% and 20% more nearby and mid-range core alters, respectively.   

<<<Table 3 about here>>> 

 Regarding land use, we find that nearby parks are associated with 9% fewer mid-range 

core alters in urban areas, similar to the relationship for socializing ties.  And the presence of 

nearby parks for rural residents is associated with 18% fewer long-distance core alters.  Whereas 
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the presence of more nearby bars showed a positive relationship with the number of local 

socializing alters for urban residents, no such relationship exists for core ties.  On the other hand, 

the presence of nearby bars is particularly important for the number of core ties for rural 

residents:  residents in areas with more bars nearby report more local and long-distance core 

alters, but report fewer mid-range core alters.    

Kin ties 

 Finally, we explore the relationship between the physical features of the local 

environment and the reported number of kin ties in Table 4.  Whereas higher levels of population 

density in the neighborhood were associated with more socializing and core ties for urban 

residents, no such relationship exists for kin ties.  In contrast, for rural residents higher 

neighborhood population density is associated with 59% more nearby kin alters, similar to the 

pattern for the other two types of ties.  The pattern of relationships with mid-range population 

(within 20 miles) is different for this type of tie.  Although a greater mid-range population was 

associated with fewer long-distance socializing alters in an urban environment, it is not related to 

kin ties in any way.  And in a rural environment, a greater population within 20 miles is 

associated with more mid-range kin alters.  The built environment has similar relationships with 

this type of tie as the other types of ties:  urban residents with greater street network intersection 

density report 30% more nearby kin alters (and somewhat fewer long-distance kin alters), 

whereas rural residents in a neighborhood with a higher percentage of single family housing 

units report 14% more local and mid-range kin alters.   

<<<Table 4 about here>>> 

The relationship of nearby land use with kin ties differs somewhat from the other tie 

types.  On the one hand, the presence of nearby parks has similar consequences, as urban 
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residents with more nearby parks report 16% fewer mid-range kin alters and rural residents with 

more nearby parks report fewer long-distance kin alters.  On the other hand, urban residents in 

areas with more nearby retail opportunities report 12% and 29% fewer local and mid-range kin 

alters, respectively.  And whereas more nearby bars were associated with more local socializing 

alters for urban residents, no such relationship exists for kin alters.  For rural residents, whereas 

the presence of more nearby jobs of all types is associated with 14% fewer local kin alters, more 

nearby retail opportunities are associated with 9% more local kin alters.  Furthermore, the impact 

of bars in rural environments is much weaker for kin compared to the other two types of ties, as 

there is no relationship with local or mid-range kin alters.   

Discussion 

Using data from a large egocentric network sample of the Western United States, we 

found evidence that the built environment has consequences for the spatial distribution of 

personal social networks for three types of relationships: socializing friendship ties, core 

discussion ties, and kin ties. We assessed these relationships at three differing spatial scales: in 

the nearby micro neighborhood (less than 5 miles), a mid-range meso scale (5-50 miles), and a 

long-range macro scale (more than 50 miles).  Our results show that different features of the built 

environment have consequences for the number of social ties and the spatial scale of those ties.   

A key finding from our study is that population density has consequences for degree at 

different spatial scales.  Prior work utilizing simulations along with the underlying census 

demography predicted such a relationship (Butts et al., 2012), and indeed we detected here that 

more population density in ego’s neighborhood was associated with more local alters (within 5 

miles) for nearly all of the different relationships and different spatial locations.  There was also 

evidence of a distance decay effect as greater neighborhood population density was associated 
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with fewer mid-range ties, and a larger population within 20 miles was associated with fewer 

long-range ties. This latter result implies that a larger population in the general region reduces 

the likelihood of maintaining long-distance ties. The opportunity to form ties appears dependent 

in part on the pool of potential contacts within the local area and this association differs as the 

pool extends to a broader spatial area.  When living in a dense environment, residents may be 

more likely to restrict the geographic footprint of their ties to their local neighborhood. 

We saw a similar pattern to population density when considering the role of parks for 

personal network structure.  For the three tie contents, parks were associated with fewer meso 

alters in urban areas and fewer macro alters in rural areas, and there was no evidence of a local 

boost in urban or rural areas. While some research suggests that nearby parks decrease local 

neighboring (Hipp et al., 2014), we find a different association: parks in the neighborhood are 

associated with fewer meso and macro scale ties.  Residents may be spending more time in the 

local area when a park is present, and therefore spending less time with their more spatially 

distant contacts.  The presence of the park is associated with a cost of a more spatially 

diminished personal network.   

 Another pattern that likely stems in part from population density was the urban/rural 

distinction for certain features of the built environment, particularly features associated with 

‘design’.  Street network connectivity was only associated with more alters in urban areas and 

within the local 5 mile area.  Yet, single family housing units were only associated with more 

alters in rural areas at the local and meso level.  These findings have implications for planning 

because they remind us that some principals from urban planning may not operate universally the 

same way in urban and rural environments.  For example, the growing interest in mixed use areas 

as suggested by Jacobs (1961) may not apply equally well in rural areas with less foot traffic.  
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Future research might extend these findings by examining how other features of the built 

environment may or may not apply well to urban or rural areas, and examine patterns in the 

urban fringe in suburban areas.   

A final key finding is that certain land uses have consequences at different spatial scales, 

and this pattern appeared to depend in part on the particular content of the tie.  While there was 

little evidence of restaurant, retail, or businesses more generally impacting degree, there was 

evidence that the presence of bars in the neighborhood are related to residents’ degree.  Local 

bars were associated with more local socializing friendship ties within 5 miles for urban and 

rural respondents, consistent with the idea that these are spaces for strengthening ties and 

meeting others in the local community (Oldenburg, 1999).  An unexpected finding was that for 

rural respondents, a local bar is associated with having more long-distance alters.  This broader 

spatial pattern suggests a different activity pattern for residents in rural areas, and future research 

may want to examine heterogeneity in the different land uses and activities ongoing in the 

features themselves (e.g., particular kinds of bars; programs in parks; and availability of social 

events), and the consequences of these for tie formation and maintenance.  Future research may 

also want to extend these findings by exploring other locations that might serve as magnets for 

building relationships, including schools, coffee shops, and recreational areas.   

While our study has shed light on the relationship between the built environment and 

personal network structure, it does have some limitations.  One limitation is that although the cut 

points for micro, meso, and macro spatial scales are informed from theory, other cut-points 

might also be plausible.  Future research might explore this issue by estimating the spatial 

interaction function for tie formation (Butts, Forthcoming). A second limitation is that scholars 

have suggested destination accessibility and distance to transit as other crucial features of the 
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built environment (Ewing and Cervero, 2010).  While we may have implicitly accounted for 

these approaches with our models of personal networks at differing spatial scales and our buffers 

around different features of the built environment, future research will want to more explicitly 

capture these ideas.  A final limitation is that we cannot directly capture the personality types 

(e.g., introvert vs. extrovert) of our respondents.  While we have no reason to suspect that these 

differences would explain the key findings shown in the paper, future research may want to test 

this possibility.   

Our findings suggest that the built environment, particularly density, diversity of land 

uses, and design, are crucial for personal network structure, both in the number of social ties and 

where they are located.  On the one hand, certain features showed different relationships for 

urban versus rural residents.  For example, the spatial layout of streets in the form of high street 

intersection density was associated with more personal network ties in urban environments, but 

not in rural environments.  On the other hand, several features showed robust patterns for both 

urban and rural residents.  Residents living in higher population density neighborhoods report 

more nearby socializing and core discussion ties, regardless if they live in an urban or rural 

environment, but this density does not impact the number of more spatially dispersed ties.  

Likewise, the presence of more bars nearby is associated with more nearby socializing ties, 

highlighting the role that the physical environment might play in fostering the formation of social 

ties.   

Taken as a whole, one planning implication of our study is that more consideration is 

needed for the spatial scale of the built environment.  An ongoing challenge in the spatial 

literature is defining ‘nearby’ (often as a weighting matrix – ‘The W matrix’).  Given that we 

show that different features of the built environment affect personal networks at differing scales, 
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a key implication from our study is that the built environment can influence patterns at micro, 

meso, and macro spatial scales. Thus, when considering the spatial extent of the built 

environment, we have evidence of a broader spatial process not contained to one particular area 

or even simply the nearby area. This suggests a need to consider differing representations of the 

‘spatial influence/extent’ of various features of the built environment.  
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Table 1. Summary Statistics 

 

 

Full Sample Urban Rural

Mean Std. Deviation Mean Std. Deviation Mean Std. Deviation

Socializing alters within 5 miles 0.81 2.11 0.81 2.26 0.81 1.87

Socializing alters within 5-50 miles 1.59 2.96 1.48 2.81 1.73 3.15

Socializing alters more than 50 miles 3.09 4.50 3.01 4.45 3.21 4.57

Core alters within 5 miles 0.58 1.53 0.56 1.48 0.61 1.60

Core alters within 5-50 miles 1.01 1.93 0.97 1.87 1.08 2.00

Core alters more than 50 miles 2.10 2.76 2.05 2.74 2.18 2.78

Kin alters within 5 miles 0.35 0.93 0.37 0.96 0.33 0.88

Kin alters within 5-50 miles 0.77 1.46 0.69 1.33 0.89 1.63

Kin alters more than 50 miles 3.51 3.02 3.38 2.99 3.68 3.05

Population density, block group 2.42 6.31 5.53 8.58 0.02 0.65

Population within 20 miles (per 100,000) 0.97 1.90 2.22 2.33 0.00 0.13

Percent single family units, block group 67.10 22.19 62.55 26.59 70.63 17.26

Street network: intersection density 0.02 0.03 0.03 0.04 0.00 0.01

1/4 mile Land Use buffers

Park Area 8.92 102.25 20.34 154.06 0.08 3.07

Total employees 13.34 88.24 28.32 134.65 3.42 26.21

Retail employees 2.37 26.96 5.49 42.37 0.30 2.93

Food service employees 1.13 12.37 2.42 18.84 0.27 4.17

Bar employees 0.02 0.57 0.05 0.89 0.00 0.11

1/2 mile Land Use buffers

Park Area 18.49 114.16 41.89 169.87 0.39 7.21

Total employees 14.36 88.91 30.79 135.45 3.48 26.32

Retail employees 2.57 27.04 6.00 42.46 0.31 2.94

Food service employees 1.23 12.43 2.66 18.91 0.28 4.21

Bar employees 0.02 0.57 0.06 0.89 0.00 0.11

3/4 mile Land Use buffers

Park Area 38.00 166.24 83.58 233.61 2.77 62.97

Total employees 15.35 89.91 33.19 136.79 3.53 26.37

Retail employees 2.77 27.18 6.48 42.64 0.31 2.94

Food service employees 1.32 12.50 2.87 19.01 0.28 4.22

Bar employees 0.03 0.57 0.06 0.90 0.00 0.11

Individual Characteristics

Age 0.54 0.15 0.53 0.15 0.55 0.15

Sex 0.55 0.50 0.54 0.50 0.55 0.50

Married 0.59 0.49 0.52 0.50 0.65 0.48

Has Children 0.28 0.45 0.29 0.45 0.27 0.44

Black 0.21 0.41 0.33 0.47 0.11 0.32

Latino 0.04 0.20 0.09 0.29 0.01 0.08

Asian 0.01 0.12 0.02 0.15 0.01 0.09

Other Race/Ethnicity 0.03 0.16 0.02 0.14 0.03 0.17

Education Level 11.35 2.33 11.48 2.46 11.25 2.22

Household Income 6.54 5.78 7.50 6.57 5.80 4.95

Residential Tenure 12.96 11.78 12.29 10.87 13.49 12.42

Neighborhood Characteristics

Average Income (per 10,000) 70.02 41.09 83.13 55.91 59.88 18.50

Ethnic/Racial Heterogeneity 33.67 19.37 39.72 19.07 29.00 18.28

% Black 2.10 6.06 3.30 8.61 1.31 3.22

% Latino 21.27 24.01 28.56 28.11 16.45 19.41

% Other Race/Ethnicity 4.44 8.81 3.32 4.30 5.18 10.74

Average Length of Residential Tenure 10.25 3.60 9.52 3.70 10.82 3.42
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Note: Unstandardized coefficients with T-statistics underneath in parentheses. Control variables 

omitted from the table to save space. 

  

Population density, block group 0.0207 * -0.0043  0.0172  0.7745 ** -0.4667 * -0.0349  

(2.36) -(0.46) (1.62) (4.06) -(2.43) -(0.32)

Population within 20 miles -0.0678  -0.0062  -0.0884 ** 7.2909  5.3413  -10.019 **

-(1.63) -(0.19) -(2.68) (1.25) (1.26) -(3.30)

Percent single family units, block group 0.0001  -0.0001  -0.0029  0.0132 ** 0.0097 ** -0.0006  

(0.03) -(0.03) -(1.46) (3.34) (3.56) -(0.31)

Street network: intersection density 4.9444 * -1.0429  -3.1504  -16.871  2.6373  5.4236  

(2.42) -(0.66) -(1.44) -(1.19) (0.18) (0.70)

1/4 mile buffers

% area that is parks -0.0003  -0.0009 ** -0.0003 †

-(1.17) -(3.90) -(1.85)

Total employees 0.0012  -0.0001  0.0005  

(1.35) -(0.18) (1.07)

Retail employees -0.0028  -0.0011  0.001  

-(1.52) -(0.80) (0.90)

Food service employees -0.0068  0.0007  -0.0033  

-(1.36) (0.26) -(1.14)

Bar employees 0.0001 ** 0  0  

(3.63) (1.26) (1.40)

3/4 mile buffers

% area that is parks -0.0004  -0.0002  -0.0022 **

-(0.37) -(0.51) -(3.48)

Total employees 0.0019  -0.0029  0.0027 †

(0.79) -(1.47) (1.74)

Retail employees 0.0215  -0.0055  -0.0084  

(1.27) -(0.47) -(1.09)

Food service employees 0.0049  0.0123  -0.0159 †

(0.35) (1.25) -(1.65)

Bar employees 0.0006 ** -0.0003 † 0.0003 **

(3.98) -(1.78) (6.53)

** p < .01(two-tail test), * p < .05 (two-tail test), † p < .05 (one-tail test).  T-values in parentheses.  N = 1,417 persons in urban areas, and 2,220 

persons in rural areas.

Socializing 

alters 

within 5-50 

miles

Socializing 

alters more 

than 50 

miles

Table 2.  Predicting number of socializing alters within 0-5, 5-50, and more than 50 miles.  Splitting sample based on urban and rural 

locations

Rural area

(1) (2) (3) (4) (5) (6)

Urban area

Socializing 

alters 

within 5 

miles

Socializing 

alters 

within 5-

50 miles

Socializing 

alters 

more than 

50 miles

Socializing 

alters 

within 5 

miles
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Note: Unstandardized coefficients with T-statistics underneath in parentheses. Control variables 

omitted from the table to save space. 

 

Population density, block group 0.0232 * -0.0026  0.0036  0.6618 ** -0.1043  -0.0421  

(2.52) -(0.30) (0.48) (4.03) -(0.55) -(0.48)

Population within 20 miles -0.0671  -0.0232  -0.0456  11.1936  3.9298  -3.9095  

-(1.64) -(0.67) -(1.45) (1.36) (0.89) -(1.10)

Percent single family units, block group -0.0007  -0.0017  -0.0014  0.013 ** 0.0105 ** 0.0002  

-(0.27) -(0.70) -(0.76) (3.37) (3.80) (0.11)

Street network: intersection density 4.6718 * -0.9023  -0.3495  -14.042  -2.8752  8.2558  

(2.03) -(0.53) -(0.21) -(1.03) -(0.18) (1.43)

1/4 mile buffers

% area that is parks -0.0003  -0.0006 ** -0.0001  

-(1.02) -(3.25) -(1.27)

Total employees 0.0012 † 0.0001  0.0001  

(1.72) (0.07) (0.26)

Retail employees -0.0022  -0.0022  0.0011  

-(1.22) -(0.96) (0.91)

Food service employees -0.0054  0.0019  -0.001  

-(1.15) (0.54) -(0.28)

Bar employees 0  0  0  

-(0.29) (0.54) -(1.10)

3/4 mile buffers

% area that is parks 0  0.0001  -0.0032 **

(0.00) (0.21) -(2.61)

Total employees -0.0007  -0.0034  0.0001  

-(0.39) -(1.52) (0.12)

Retail employees 0.0238 † 0.0007  -0.001  

(1.68) (0.07) -(0.13)

Food service employees 0.0059  0.019  -0.002  

(0.55) (1.10) -(0.35)

Bar employees 0.0004 * -0.0653 ** 0.0003 **

(2.48) -(3.40) (5.34)

Table 3.  Predicting number of core alters within 0-5, 5-50, and more than 50 miles.  Splitting sample based on urban and rural locations

Urban area Rural area

Core alters 

within 5 

miles

Core alters 

within 5-

50 miles

Core alters 

more than 

50 miles

Core alters 

within 5 

miles

Core alters 

within 5-50 

miles

Core alters 

more than 

50 miles

** p < .01(two-tail test), * p < .05 (two-tail test), † p < .05 (one-tail test).  T-values in parentheses.  N = 1,417 persons in urban areas, and 2,220 

persons in rural areas.

(1) (2) (3) (4) (5) (6)
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 Note: Unstandardized coefficients with T-statistics underneath in parentheses. Control variables 

omitted from the table to save space.  

Population	density,	block	group 0.0023  -0.0123  0.0016  0.7162 ** -0.3052 † -0.0391  

(0.26) -(1.32) (0.29) (3.49) -(1.71) -(0.52)

Percent	single	family	units,	block	group 0.0013  0.001  -0.0023 † 0.0074 † 0.0077 * 0.0003  

(0.46) (0.48) -(1.75) (1.75) (2.39) (0.23)

Population	within	20	miles 0.0018  0.0088  -0.032  6.9284  18.096 ** -2.944  

(0.04) (0.26) -(1.44) (1.05) (3.44) -(1.58)

Street	network:	intersection	density 6.7068 ** 0.0155  -2.0622 † -5.5358  5.6776  3.8979  

(3.09) (0.01) -(1.89) -(0.32) (0.32) (0.87)

1/4	mile	buffers

%	area	that	is	parks 0.0002  -0.0011 * -0.0001  

(0.74) -(2.01) -(1.04)

Total	employees -0.0002  0.0006  0.0005  

-(0.19) (0.82) (1.62)

Retail	employees -0.003 † -0.0082 ** 0  

-(1.75) -(2.85) -(0.03)

Food	service	employees 0.0059  -0.0045  -0.0015  

(1.12) -(0.88) -(0.73)

Bar	employees 0  0  0  

-(1.32) -(0.25) (0.33)

3/4	mile	buffers

%	area	that	is	parks -0.0002  -0.0004  -0.0004 **

-(0.26) -(0.88) -(6.05)

Total	employees -0.0059 * -0.0002  0.0008  

-(2.02) -(0.07) (0.86)

Retail	employees 0.0297 * -0.0129  -0.0012  

(2.08) -(1.18) -(0.30)

Food	service	employees 0.0039  0.0072  -0.0037  

(0.19) (0.54) -(0.67)

Bar	employees -0.0024  -0.026  0.0001 **

-(0.22) -(1.45) (4.56)

Table	4.		Predicting	number	of	kin	alters	within	0-5,	5-50,	and	more	than	50	miles.		Splitting	sample	based	on	urban	and	rural	locations

Urban	area Rural	area

Kin	alters	

within	5	

miles

Kin	alters	

within	5-50	

miles

Kin	alters	

more	than	

50	miles

Kin	alters	

within	5	

miles

Kin	alters	

within	5-50	

miles

Kin	alters	

more	than	50	

miles

** p < .01(two-tail test), * p < .05 (two-tail test), † p < .05 (one-tail test).  T-values in parentheses.  N = 1,417 persons in urban areas, and 2,220 persons in rural areas.

(1) (2) (3) (4) (5) (6)
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Appendix A 

 

 Kin Ties 

o Family ties are important for many people, and we'd like to learn about 

your family. The following questions will ask you about living relatives 

with whom you are in at least occasional contact. 

o Do you currently have a spouse or partner? 

o Do you currently have any children with whom you are in at least 

occasional contact?  Please list your children one-by-one below (this 

includes step-children, adoptive or foster children, and adult children, 

whether or not they are living with you.) 

o Thinking of the living relatives with whom you are in at least occasional 

contact, which of the following ties do you currently have? 

  Please select from: Mother; Father; Spouse/Partner's Mother; 

Spouse/Partner's Father 

 Do you have additional parents who are currently living and with 

whom you are in at least occasional contact? (This includes step-

parents, foster or adoptive parents, or guardians.) 

o Do you currently have any brothers or sisters with whom you are in at 

least occasional contact? (This includes step-siblings, or brothers and 

sisters within a foster or adoptive family) 

 Socializing Ties 

o Which of the following people do you engage in social activities with, 

such as going out for a meal, visiting, going out socially, etc.?  

o This question is from Fischer (1982). 

 Core Discussion of Important Matters 

o From time to time, most people discuss important matters with other 

people.  Looking back over the last 6 months, who are the people with 

whom you discussed matters important to you?  

o This item is from the General Social Survey (GSS) and the International 

Social Survey Programme (ISSP).  See also Freeman (2001). 

 

 




