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A B S T R A C T

Urban proximity has recently regained prominence in urban and transport planning. While the environmental 
and health benefits of increased proximity are well documented, its social implications, particularly in relation to 
social cohesion, remain under-researched. This is important because social cohesion is often associated with 
increased community resilience and societal stability. While previous research has examined how features of the 
built environment affect social cohesion, few studies have isolated the impact of proximity to daily destinations. 
We address this gap by integrating objective and subjective measures of proximity to daily destinations and 
assessing their impact on neighbourhood social cohesion. Using survey data on social cohesion and perceived 
proximity, together with georeferenced data on destination distances in five Spanish cities, we apply an SEM 
approach to analyse the relationship. The results indicate a negative relationship between distance to destina
tions and social cohesion, mediated by perceptions of proximity. This means that the impact of distances to 
destinations over social cohesion is stronger when destinations are perceived to be closer or further than they 
actually are. Urban planners and policymakers should consider objective and subjective measures of proximity 
and focus on equitable access to essential services to promote community cohesion.

1. Introduction

In recent years, the notion of urban proximity has experienced a 
resurgence in urban and transport planning discourses and policies. In 
its contemporary conceptualisation, urban proximity is understood both 
as geographical proximity, indicating the location of people, services, 
and activities close to each other, and as temporal proximity, expressing 
the time it takes people to reach these amenities (Moreno et al., 2021; 
Marquet et al., 2024). This revival of urban proximity extends beyond 
academic circles, as cities worldwide are increasingly adopting prox
imity planning approaches to address spatial and transport inequalities 
(Ferrer-Ortiz et al., 2022; Khavarian-Garmsir et al., 2023; Megahed 
et al., 2024). Proximal urban environments are associated with positive 
environmental, health, and social outcomes. While the link between 
urban proximity, environmental sustainability, and health benefits is 
well documented in the scientific literature (Neves & Brand, 2019; Vich 
et al., 2019; Allam et al., 2022a), the social impacts whether positive or 
negative, of proximity planning have been largely been theorised and 

remain to be tested.
Social cohesion is often studied in relation to urban environments. 

Social cohesion refers to the interdependence, shared bonds and soli
darity between members of society (Durkheim, 1893) and has been 
associated with various benefits, including increased community resil
ience (Aldrich & Meyer, 2015). According to Schiefer and Van der Noll 
(2017), social cohesion encompasses three subdimensions: social re
lations, orientation towards the common good, and attachment and 
belonging. Of these, attachment and belonging, which refers to in
dividuals viewing the group as an integral part of their identity, is of 
particular interest given its strong dependence on how individuals relate 
to their urban environment (i.e., the neighbourhood).

To date, a number of studies have examined how characteristics of 
the built environment, such as density, diversity, design, and walk
ability, can influence social cohesion (Mazumdar et al., 2018). However, 
only a handful of them have specifically isolated the impact of proximity 
to destinations on social cohesion. These studies have often chosen to 
limit their focus to analysing distance to specific destinations, such as 
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parks, sports facilities, or retail spaces (Lund, 2003; Jennings & Bam
kole, 2019; Clarke et al., 2023; Yang at al., 2023). Furthermore, urban 
proximity is often analysed only from a spatio-temporal perspective, 
without considering the subjective measures of proximity that can help 
to understand the evolving relationships between people, built envi
ronments and open spaces (McCormack et al., 2008; Brennan & Martin, 
2012; Guzman, Oviedo, & Cantillo-Garcia, 2024). As a result, there is 
still a lack of systematic empirical evidence to support the idea that 
proximity to amenities can effectively promote more socially cohesive 
communities. This is particularly true with regard to (1) our under
standing of the relationship between proximity to destinations that 
encompass all essential urban functions and social cohesion, and (2) 
whether this relationship is mediated by community members’ percep
tions of proximity.

Therefore, we aim to integrate objective and subjective measures of 
proximity to daily destinations and assess the influence of urban prox
imity on social cohesion at the neighbourhood level. To this end, we use 
survey data measuring social cohesion and perceptions of proximity as 
well as georeferenced data measuring distance to destinations in five 
Spanish cities (Madrid, Barcelona, Valencia, Palma de Mallorca, and 
Granada). We then use partial least squares structural equation model
ling (PLS-SEM) to statistically analyse the relationship between prox
imity and social cohesion, mediated by perceptions of proximity.

We begin by reviewing the relevant literature on how urban prox
imity and social cohesion have been conceptualised and measured, and 
how the two concepts have been analysed together (Section 2: Theo
retical background). We then look at the data sets and the PLS-SEM 
framework used to test the relationship between the variables under 
study. (Section 3: Data and methodology). We present the results of our 
statistical analysis (Section 4: Results). We then discuss these findings 
and their implications for urban policy and planning (Section 5: Dis
cussion). Finally, in the concluding remarks, we discuss the limitations 
of the research and avenues for future research (Section 6: Conclusion).

2. Theoretical background

2.1. Theory and measurement of urban proximity

The concept of urban proximity has deep roots in urban planning 
movements. Its early advocates emphasised the role of urban proximity 
in fostering community engagement (Perry, 1929; Jacobs, 1961). 
Similarly, Oldenburg and Brisset’s concept of "third places" (1982) 
advocated for inclusive spaces for social interaction beyond the home 
and the work, while the New Urbanism movement championed dense, 
walkable, and mixed-use cities (Haas, 2008). More recently, urban 
proximity has been framed as a fundamental pillar of Carlos Moreno’s 
strategy for the 15-minute city - an urban planning model that proposes 
the (re)design of polycentric cities that allow everyday destinations to be 
reached within a 15-minute walk or bike ride (Moreno et al., 2021; 
Moreno, 2022). The 15-minute city approach represents the latest, and 
arguably more widespread, shift away from mobility-centred planning 
(i.e., centralised services, motorised transport) towards 
proximity-enhancing planning (i.e., decentralised services, active modes 
of transport) (Silva et al., 2023).

In this new understanding, proximity-centred environments are 
often tasked with responding to environmental, health, and societal 
challenges. The link between urban proximity, environmental sustain
ability and health is well documented in the scientific literature 
(Newman & Kenworthy, 1989; Ewing et al., 2011; Capasso Da Silva 
et al., 2020). Studies have shown how proximal environments promote 
the adoption of low-carbon transport modes (Marquet & 
Miralles-Guasch, 2015a; Neves & Brand, 2019; Allam et al., 2022a) and 
how proximity to amenities, such as green spaces (Sturm & Cohen, 2014; 
Vich et al., 2019; Orstad et al., 2020; Buffoli & Rebecchi, 2023; Cardinali 
et al., 2023) and sports facilities (Anzaldua, 2009; Leite et al., 2024), 
affect mental and physical health.

Proximity environments have also been associated with social sus
tainability. Some authors (Bibri, 2021; Allam et al., 2022b; Longo et al., 
2022; Khavarian-Garmsir et al., 2023) focus on the potential positive 
outcomes, such as greater equity in access to amenities and reduced 
transport costs. Other authors warn of the trade-offs between social and 
environmental goals of proximity (Abbiasov et al., 2024). 
Proximity-centred environments could increase property values in 
densely populated areas with good transport links, thereby exacerbating 
social inequality (Lobner et al., 2021; Pozoukidou & Chatziyiannaki, 
2021; Casarin et al., 2023). However, with the exception of a few studies 
linking urban proximity to housing prices (Yang et al., 2018; Tong et al., 
2023; Trichês Lucchesi et al., 2023; Villar-Abeijón et al., 2024) and 
research by Abbiasov et al. (2024), showing that the use of local ame
nities correlates with increased segregation of low-income residents, the 
social effects of urban proximity have so far only been theorised and are 
yet to be fully explored.

Despite this lack of empirical knowledge, cities worldwide are 
increasingly supporting proximity planning strategies to address spatial 
and transport inequalities (Ferrer-Ortiz et al., 2022; Khavarian-Garmsir 
et al., 2023; Megahed et al., 2024). Municipalities such as Paris, Mel
bourne, Portland, and Shanghai, have given different names to these 
initiatives, such as "ville de quarte d’heure", 20-minute city, complete 
neighbourhoods, or “15-minute Community Life Circle”, among others. In 
Spain, notable examples include Barcelona’s “superilles” (superblocks), 
Palma de Mallorca adoption of the 15-minute city principle, Valencia’s 
announcement of its first superblock project, and the plans of Madrid 
and Granada. These policies are often based on assumptions rather than 
evidence-based research. Thus, it is crucial for the academic literature to 
tap into the unmeasured social dimension of urban proximity.

2.1.1. Objective and subjective measurement
When evaluating the impact of proximity planning, the question of 

which dimension of proximity to measure—whether spatial or temporal, 
perceived, or a combination—is not trivial. Focussing on x-minute cities, 
Megahed et al. (2024) reviewed common objective measures of prox
imity and found a prevalence of the point of interest (POI) catchment 
area approach. This spatio-temporal method uses geographic informa
tion systems (GIS) to analyse the coverage areas of services. It calculates 
the walking distances from service locations, marked as origin points, to 
all buildings in the study area, marked as destinations. A pedestrian 
street network is established and buffers walking distances (e.g., 10, 15 
or 20 min) are defined. Proximity to amenities is then assessed based on 
these buffers (Monteiro et al., 2023). Other methodologies include the 
origin-destination approach, building catchment area, network-based 
methods, index-based methods, and mixed approaches (Megahed 
et al., 2024).

However, there are limitations to relying solely on objective prox
imity (Van Der Vlugt et al., 2022; Pot et al., 2021; Orrego-Oñate & 
Marquet, 2024). These limitations are rooted in the divergence between 
calculated proximity and individual perception. Therefore, several 
studies have opted to use perceptions of proximity as a substitute or a 
complement to objective measures of proximity. Proponents of this 
additional level of understanding argue that proximity to amenities 
should not be evaluated solely on the basis of concrete factors such as 
time, distance, and other spatial data, but rather within its contextual 
framework (McCormack et al., 2008; Brennan & Martin, 2012; Guzman 
et al., 2024). People might perceive everyday destinations as being 
closer or farther away than they actually are, depending, for example, on 
the relative importance assigned to those destinations or on the fre
quency of visits. In simple terms, individuals may perceive a 15-minute 
walk to a hospital as close, but a 15-minute walk to the grocery store as 
farther away. In addition, socio-demographic intersectional character
istics must be considered, as they influence the way in which distances 
are perceived by individuals. To date, studies have focused on perceived 
proximity in older and disabled adults (Levasseur et al., 2011), older 
adults with low socio-economic status (Chen et al., 2016), children 
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(Giuffrida et al., 2024) and different genders (Gil Solá & Vilhelmson, 
2022).

With the exception of Guzman et al. (2024), who analysed both 
perceived and objective proximity to several destinations, most of the 
literature incorporating measures of perceived proximity has focused on 
access to parks (Lackey & Kaczynski, 2009; Moore & Kestens, 2011; 
Moran et al., 2020; Phillips et al., 2023). In terms of methodology, all the 
studies use survey data to assess perceived proximity.

2.2. Theory and measurement of social cohesion

The intellectual origin of the concept of social cohesion can be traced 
back to the work of Émile Durkheim (1893). Durkheim conceptualises 
social cohesion as the interdependence, shared loyalties, and solidarity 
between members of society (Durkheim, 1893). Over the years, the 
notion of social cohesion has been appropriated by a variety of disci
plines (psychology, sociology, urban studies, public health, among 
others), applied to different societal scales, and studied using different 
methodological approaches (theoretical insights, experimental studies, 
and, more recently, social network analysis) (Fonseca et al., 2019). In 
the urban sphere, social cohesion is often seen as a key element in 
addressing contemporary challenges (Stigendal, 2010; Moustakas, 
2023). Social cohesion has been studied in relation to environmental 
sustainability (Uzzell et al., 2002), health outcomes (Mulvaney-Day at 
al., 2007; Cradock et al., 2009; Kawachi & Bergman, 2015; Meppar
ambath et al., 2024), and community resilience and well-being (Aldrich 
& Meyer, 2015; Delhey & Dragolov, 2015). However, scholars also warn 
that social cohesion is a quasi-concept to which researchers or policy
makers can attach their own interpretations or values (Bernard, 1999).

To limit the scope of this study, we adopt the definition and frame
work of social cohesion proposed by Schiefer and Van der Noll (2017). 
Social cohesion is thus defined as “a descriptive attribute of a collective, 
indicating the quality of collective togetherness” (Schiefer & Van der 
Noll, 2017, p. 17). The authors align to an essentialist framework (Chan 
et al., 2006; Green & Janmaat, 2011) that views social cohesion as a 
multidimensional construct consisting of three subdimensions: (1) social 
relations, consisting of social networks, participation, trust, and mutual 
tolerance; (2) attachment and belonging; and (3) orientation to the 
common good, which includes feelings of responsibility, solidarity, and 
acceptance of and compliance with social order and rules. Since 
attachment and belonging, defined as the self-perception of the group as 
an integral part of one’s self-identity (Schiefer & Van der Noll, 2017), is 
the dimension most closely related to the relationship between people 
and place (i.e., the neighbourhood), this study focuses on this 
subdimension.

Given the conceptual overlap, the McMillan and Chavis’s (1986)
theory of sense of community can serve as a proxy for measuring 
attachment and belonging. Sense of community is defined as a combi
nation of four elements: (1) group membership (sense of belonging), (2) 
influence (sense of mattering), (3) needs fulfilment (sense that needs are 
being met), and (4) emotional connection (belief in shared history, 
places, and time) (McMillan & Chavis, 1986). The concept captures the 
collective value of the attachments that individuals have to their social 
milieu, experienced in geographical entities (French et al., 2013). This 
theory provides an empirically measurable framework through Peterson 
et al.’s (2008) Brief Sense of Community Scale (BSCS).

2.3. The link between urban proximity and social cohesion

A growing body of literature argues that the study of urban proximity 
can no longer be concerned only with the spatiotemporal dynamics of 
people’s access to spatially distributed services, but must also consider 
the relationships that develop between people, built spaces, and open 
spaces (Fior et al., 2022; Longo et al., 2022). Therefore, a key question is 
how to plan, build and manage more cohesive socio-environmental 
urban spaces (Swyngedouw & Cook, 2012).

Among these spaces, the neighbourhood is the spatial context in 
which people meet their basic needs and interact with each other. This 
dual function strengthens an individual’s attachment to a place and 
sense of community (Mahmoudi Farahani & Lozanovska, 2014). If res
idents feel connected to their neighbourhood, they are more likely to use 
local facilities in their daily lives rather than travelling further afield. 
Similarly, when the place where people spend most of their time is 
perceived as positive, they tend to form deeper emotional bonds with the 
community (Gil Solá & Vilhelmson, 2019).

A recent literature review by Mazumdar et al. (2018) highlights the 
growing interest in the interaction between social and physical infra
structure at the neighbourhood level. Research has focused on assessing 
the relationship between measures of social cohesion and built envi
ronment characteristics such as density (Skjaeveland & Garling, 1997; 
Brueckner & Largey, 2008; Hanibuchi et al., 2012; French et al., 2013), 
diversity (Lund, 2003; Wood et al., 2010), design (Kim & Kaplan, 2004; 
Nguyen, 2010; Podobnik, 2011), and destinations (Du Toit et al., 2007; 
Rogers et al., 2011, 2013; Leyden & Goldberg, 2015). The results reveal 
a correlation between social cohesion and the built environment, 
generally positive with accessibility to destinations/walkability, design, 
and diversity, and negative or inconclusive with density. Later studies 
have also explored these relationships, focussing on walkability, 
measured objectively (Sonta & Jiang, 2023) or by a combination of 
objective and perceptual measures (Hua et al., 2022), low (Abass et al., 
2019) and high density (Koohsari et al., 2021), and urban vitality 
(Mouratidis & Poortinga, 2020).

However, previous studies on proximity to destinations have often 
conflated the concept of proximity with neighbourhood walkability or 
limited the scope of destinations analysed, particularly to green spaces 
(Jennings & Bamkole, 2019; Clarke et al., 2023; Yang at al., 2023), li
braries (Johnson, 2010), and retail spaces (Lund, 2003). Thus, there is 
still a lack of systematic empirical evidence to support the notion that 
proximity environments can effectively foster more socially cohesive 
communities. This research aims to address this gap by integrating 
objective and subjective measures of proximity to essential daily desti
nations to measure social cohesion at the neighbourhood level.

3. Data and methodology

This section presents the datasets and modelling approach used to 
explore the relationship between urban proximity, perceived proximity, 
and social cohesion, while controlling for socio-demographic variables. 
We hypothesise that (1) there is a significant relationship between the 
walking distance to everyday destinations and social cohesion, and that 
(2) this relationship is mediated by the perceptions of proximity of 
community members.

3.1. Study area and data sources

The study focuses on five Spanish cities: Madrid, Barcelona, Valen
cia, Palma de Mallorca and Granada. The cities were selected based on 
the availability of data and the similarity of their urban morphology 
(Mombelli et al., 2024). The compact and walkable urban layouts of 
these cities provide an appropriate context for examining the relation
ship between proximity and social cohesion.

The study uses three sources of data (Fig. 1). We gather data charting 
the proximity to daily destinations in the selected cities. These data are 
then combined with survey data measuring social cohesion and 
perceived proximity. Both data sources are geographically specified at 
the level of the individual’s place of residence. This geographical scale 
provides precise information on how close individuals are to basic ser
vices and amenities. We obtain socio-demographic data from the 
aforementioned survey and from census track data from the Spanish 
National Statistics Institute (INE).
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3.1.1. Distance to daily destinations
We calculate the spatial distribution of 25 destinations and group 

them into urban functions. These functions are care, education, shop
ping, leisure and culture, and public and active transport (Table 1).

For each city, we obtain the location of facilities from municipal 
databases, transport entities, and chambers of commerce. For the cate
gorisation of shopping services, we rely on the Census of Economic 
Activities, which identifies both food and non-food businesses. We 
exclude activities serving mainly non-residents and occasional users, 
such as souvenir shops, business services, and wholesalers. Only urban 
areas are considered, using cadastral urban boundaries to exclude rural 
areas.

To obtain the spatial distribution, the following geoprocessing 
method is used. For each city, we create an orthogonal grid with a spatial 
resolution of 100 x 100 metres. We map the road network, using Open 
Street Map (OSM), version 2022 data, and compute travel times using a 
pedestrian-friendly city grid, that includes pavements, pedestrian 
crossings, and paths in parks. Motorways, cycle paths, and other non- 
pedestrian infrastructure are excluded. We use an impedance of 5 km/ 
h, which reflects the average walking speed of a typical adult in an urban 
environment. The shortest routes are chosen, with calibration assistance 
from Google Maps.

A “service area” is defined for each of the 25 destinations. We set the 
maximum travel time to 120 min, as the maximum time to reach the 
destinations on foot. The resulting areas represent the shortest walking 
distance calculated by the street configuration. These times are then 

used to calculate the average times to access the urban functions. Table 2
provides a summary of the variables.

3.1.2. Survey and census data
An ad hoc telephone survey was conducted among 1998 participants 

living in the selected cities. The survey questionnaire consists of two 
blocks of questions, one designed to measure social cohesion at the 
neighbourhood level, and the other focusing on perceptions of prox
imity. The questions used to assess social cohesion were adapted from 
the eight-item Brief Sense of Community Scale (BSCS) developed by 
Peterson et al. (2008), which serves as a proxy to measure the attach
ment and belonging aspects of social cohesion (Schiefer & Van der Noll, 
2017). All questions on social cohesion are measured on a five-point 
Likert scale ranging from strongly disagree (1) to strongly agree (5). 
The exceptions are the question on neighbourhood satisfaction, which 
ranges from very dissatisfied (1) to very satisfied (5), and the question 
on outsiders’ assessment of the neighbourhood, which is coded from 
very negative (1) to very positive (5). We use another block of survey 
questions to assess perceptions of proximity. Participants were asked to 
rate their proximity to various destinations, including work or school, 
regular place for everyday shopping, regular place for occasional 
shopping, restaurants, friends and family, primary care services, hospi
tals, schools, cultural facilities, green spaces, and gyms and sports fa
cilities. The questions use a five-point Likert scale from very distant (1) 

Fig. 1. Overview of data sources.

Table 1 
Urban functions and destinations used to calculate walking access time.

Urban Functions Destinations

Care services Health centres, social services, day care centres
Education services Nurseries, schools, colleges
Shopping services Supermarkets, markets, fresh food, daily non-food 

shopping, Catering, various services
Leisure and cultural 

services
Civic centres, libraries, theatres and cinemas, playgrounds, 
Sports facilities, gyms, parks under 1,000m2, parks over 
1,000m2

Public and active 
transport

Day bus stops, night bus stops, railway stations, bike-sharing 
stations, cycling infrastructure

Table 2 
Summary of urban proximity variables.

Variable name Minimum Maximum Mean Standard 
deviation

Time to access care services* 0 105 12.8 11.2
Time to access education 

services*
0 103 7.2 6.9

Time to access shopping 
services*

0 100 8 9

Time to access leisure and 
cultural services*

0 69 10.4 8.3

Time to access public and 
active transport *

0 70 6 7.2

* Time in minutes.
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to very near (5).
Finally, the survey includes socio-demographic information on sex, 

age, education level, employment status, and years lived in the current 
residence, which are used as control variables. We assign additional 
socio-demographic information to each respondent, based on their home 
address. These census data come from the Spanish National Statistics 
Institute (INE) and include average education, average income, per
centage of rented dwellings, percentage of employment, and percentage 
of foreign population in the census area. Table 3 shows a summary of the 
variables.

3.2. Modelling approach

Exploratory factor analysis (EFA) is used to identify the factors that 
explain the relationships between the observed variables. Partial least 
squares structural equation modelling (PLS-SEM) is then utilised to 
examine the statistical relationship between the variables. PLS-SEM is a 
statistical approach that uses ordinary least squares regression to 

maximise the explained variance of the dependent latent variable, 
combining factor and path analysis. Factor analysis helps to establish 
links between observed variables (e.g., responses to survey questions) 
and the latent variables they represent (e.g., social cohesion), forming 
the measurement model. Path analysis uses multiple regression to 
examine the statistical relationships between latent variables (e.g., how 
social cohesion is affected by distance to destinations), comprising the 
structural model.

The PLS-SEM framework is consistent with our early stage research 
objectives, as it emphasises theory exploration rather than confirmation. 
Opting for PLS-SEM offers advantages over the conventional covariance- 
based structural equation modelling (CB-SEM), which relies on stringent 
data assumptions. PLS-SEM is preferable when dealing with non- 
normally distributed data and when working with secondary data 
rather than in controlled experiments (Hair et al., 2019). However, a 
drawback of PLS-SEM is its non-parametric nature, which requires 
bootstrapping for significance testing, which involves generating con
fidence intervals for specific model parameters, such as weights in the 
measurement model and coefficients in the structural model.

3.3. Model definition

To examine the relationship between distance to destinations and 
social cohesion, and the role of perceptions of proximity in mediating 
this relationship, we define a higher-order model. Higher-order models 
allow a construct to be modelled on a more abstract dimension (e.g., 
social cohesion) and its more concrete subdimensions (e.g., needs 
fulfilment) (Becker et al., 2019).

Following EFA, we define our measurement model (Fig. 2). The in
dependent variable, distance to destinations (DD), is assessed through a 
reflective measurement approach, using five indicators related to dis
tance to urban functions (care, education, shopping, leisure and culture, 
and public and active transport). The dependent variable, social cohesion 
(SC), is modelled as a higher-order construct composed of the lower- 
order constructs of needs fulfilment (NF), group membership (GM), influ
ence (IN), and emotional connection (EC). These constructs are based on 
the twelve indicators derived from survey questions focusing on social 
cohesion and are measured reflectively. Finally, the mediating variable, 
perceptions of proximity (PP), is also assessed reflectively, using eleven 
indicators derived from the questionnaire.

We model all constructs as reflective measures because each indi
cator is influenced by the underlying latent variable and is expected to 
be correlated with other indicators. Correlated indicators can represent 
the construct interchangeably, and removing one indicator should not 
change the conceptual meaning of the latent variable (Jarvis et al., 
2003). For instance, the latent construct distance to destinations (DD) 
remains consistent regardless of the different destination categories 
used. These measures can be used interchangeably, as our focus is on 
distinguishing between proximal and non-proximal urban environments 
and their influence on social cohesion, rather than differentiating be
tween proximity to different types of amenities. Previous studies have 
also reported reflective measures of social cohesion when sub
components of the concept are analysed separately, as in our case 
(Schiefer & Van der Noll, 2017; Sonta & Jiang, 2023).

The structural model (Fig. 2) thus posits that distance to destinations 
(DD) affects social cohesion (SC), with this relationship being mediated 
by perceptions of proximity (PP). We model perceptions of proximity as a 
mediating variable because it is caused by the independent variable and 
influences the dependent variable, helping to explain the relationship 
between the two constructs. In addition, several socio-demographic 
variables are included in the model as control factors. As demographic 
covariates are not latent variables in themselves, we generate dummy 
latent variables for each covariate (e.g., "latent age" derived only from 
"age"), establishing a direct path from each socio-demographic variable 
to social cohesion (Hair et al., 2016; Sonta & Jiang, 2023). These 
socio-demographic variables are presented as an aggregated block in 

Table 3 
Summary of social cohesion and perceptions of proximity variables.

Variable name Minimum Maximum Mean Standard 
deviation

This is my ideal neighbourhood 1 5 4.1 0.9
Rate your satisfaction level with 

your neighbourhood
1 5 4.2 0.9

The characteristics of my 
neighbourhood make it easier 
for me to meet my daily needs

1 5 3.9 1.1

I feel integrated in this 
neighbourhood

1 5 4.2 0.8

I identify with the people in this 
neighbourhood

1 5 3.9 1

This neighbourhood is part of 
my identity

1 5 3.8 1.1

People in this neighbourhood 
can be trusted

1 5 3.6 0.9

It’s easy to make friends in this 
neighbourhood

1 5 3.6 1.1

People in this neighbourhood 
are sociable

1 5 3.9 0.8

People in this neighbourhood 
are friendly

1 5 3.9 0.8

People in this neighbourhood 
are cooperative

1 5 3.7 0.9

How do you think people who 
live outside your 
neighbourhood feel about 
your neighbourhood?

1 5 3.9 1.1

General opinion of proximity to: 
Work or study destination

1 5 3.6 1.1

General opinion of proximity to: 
Regular place for daily 
shopping

1 5 4.6 0.7

General opinion of proximity to: 
Regular place for occasional 
shopping

1 5 4 0.9

General opinion of proximity to: 
Restaurants

1 5 4.2 0.9

General opinion of proximity to: 
Social relationships, friends, 
and family

1 5 3.8 1.1

General opinion of proximity to: 
Doctor (primary care)

1 5 4.4 0.8

General opinion of proximity to: 
Doctor (hospital)

1 5 3.6 1

General opinion of proximity to: 
Schools

1 5 4.6 0.7

General opinion of proximity to: 
Culture

1 5 3.7 1

General opinion of proximity to: 
Green areas

1 5 4.6 0.7

General opinion of proximity to: 
Gyms/sports facilities

1 5 4.4 0.9
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Fig. 2. For model estimation, we used the “SEMinR” package in the 
statistical programming language “R” (Ray et al., 2021).

4. Results

Following data collection, we perform EFA to identify the factors that 
explain the relationships between the variables. We then evaluate the 
PLS-SEM model in two stages. First, the measurement model validity is 
assessed to ensure that the indicators represent the latent variables. 
Then, the structural model is analysed to test for statistical associations. 
This process is carried out for both the lower- and higher-order models.

4.1. Exploratory factor analysis

We conduct EFA on distance to destinations (DD), perceptions of 
proximity (PP), and social cohesion (SC) using the Minimum Residuals 
(Minres) extraction method, with the Oblimin oblique rotation method. 
This approach is chosen because it allows for potential correlations be
tween the factors, in line with the conceptual relationships between the 
items.

Table 4 shows the metrics used in the evaluation. All analyses show 
Kaiser-Meyer-Olkin (KMO) values above the 0.6 threshold and signifi
cant Bartlett’s sphericity tests, indicating suitability for factor analysis 
(Tabachnick & Fidell, 2013). Following Kaiser’s criterion for eigen
values greater than 1, a one-factor model is extracted for distance to 
destinations (DD), with an SS loading of 3.76, which accounts for 75 % of 
the variance. Standardised loadings for individual items range from 0.78 
to 0.96. Following the same analytical approach, a one-factor solution is 

obtained for perceptions of proximity (PP), resulting in an SS loading of 
2.89, explaining 26 % of the variance. The item loadings range from 0.31 
to 0.66. Finally, for social cohesion (SC), a four-factor solution is iden
tified, explaining a cumulative variance of 59 %. We identify these four 
factors as needs fulfilment (NF), group membership (GM), influence (IN), 
and emotional connection (EC). The fit indices are also presented in table 
4. The Tucker-Lewis indices (TLIs) range from 0.996 to 0.877, which is 
above the accepted threshold of 0.85 set for exploratory research. The 
root mean square error of approximation (RMSEA) indices are below the 
threshold of 0.1 (Hu & Bentler, 1999; Kline, 2015).

4.2. Measurement model validity

To establish the quality of the constructs in the study, the reliability 
and validity of the lower- and higher-order measurement model are 
assessed. As the independent variable - distance to destinations (DD) -, the 
dependent variable – social cohesion (SC) -, its lower-order constructs, 
needs fulfilment (NF), group membership (GM), influence (IN), and 
emotional connection (EC), and the mediating variable – perceptions of 
proximity (PP) -, are all measured reflectively, the metrics examined are 
indicator loadings (IL), internal consistency reliability using Cronbach’s 
alpha, and convergent validity using the average variance extracted 
(AVE) metric (Hair et al., 2019). Table 5 presents the metrics used for 
the evaluation.

According to guidelines (Hair et al., 2019), indicator loadings of 0.7 
or higher are recommended, as they imply that more than 50 % of the 
variance of the indicator is explained by the latent construct. Several 
indicators met this threshold. Indicator loadings in the range of 0.5 to 

Fig. 2. PLS-SEM model.

Table 4 
Exploratory factor analysis.

Variable Factors KMO Bartlett’s Test (p-value) Variance Explained (%) Fit Indices

Distance to destinations Initially 5, reduced to 1 0.89 χ² = 9174.49* 75 % (One-factor solution) TLI = 0.996 
RMSEA = 0.059

Perceptions of proximity Initially 11, reduced to 1 0.87 χ² = 915.146* 26 % (One-factor solution) TLI = 0.877 
RMSEA = 0.067

Social cohesion Initially 12, reduced to 4 0.88 χ² = 12,004.811* 59 % (Four-factor solution) TLI = 0.915 
RMSEA = 0.087

* Relationships are significant at p < 0.001.
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0.7 are also considered acceptable in exploratory research (Falk & 
Miller, 1992; Hair et al., 2016) and are therefore retained in the model. 
The items PP_1 (IL = 0.307), PP_7 (IL = 0.449), PP_8 (IL = 0.424), and 
PP_10 (IL = 0.312) were removed from the construct perceptions of 
proximity

For consistency reliability, the Cronbach’s alpha should be greater 
than 0.7 (Hair et al., 2011). According to Nunnally and Bernstein 
(1994), values of 0.6 to 0.7 are also acceptable in exploratory research, 
such as this study. The Cronbach’s alpha ranged from 0.604 to 0.936, 
therefore, internal consistency reliability is established. Finally, if the 
AVE is greater than or equal to the threshold of 0.5, it indicates that the 
items effectively measure the latent construct (Fornell & Larcker, 1981). 
Lower thresholds of 0.4—as in the case of our model— are also accepted 
if the reliability values for all the constructs are above the threshold 
(Fornell & Larcker, 1981; Lam, 2012). Because the construct perceptions 
of proximity had a slightly lower AVE, the item PP_11 (IL = 0.507) was 
removed. This improved the AVE for the construct PP above the 
accepted threshold of 0.4. This was possible because the reliability 
values were all above 0.7. Thus, convergent validity was established.

4.3. Structural model path analysis

Structural model path analysis tests direct paths between the vari
ables for statistical relationships. We first test the lower-order model 
relationships between distance to destinations and needs fulfilment, group 
membership, influence, and emotional connection, distance to destinations 
and perceptions of proximity, perceptions of proximity and needs fulfilment, 
group membership, influence, and emotional connection, and the control 
variables and the subdimensions. These subdimension reflect the higher- 
level construct of social cohesion, so we then test the direct paths of the 
higher-order model for statistical relationships. Table 6 presents the 
results for the higher-order model, while the results for the lower-order 
model are included in the supplementary material.

The presence of multicollinearity was assessed using the variance 
inflation factor (VIF). VIF values were found to be below the recom
mended threshold of 5 for all the constructs, indicating no significant 
multicollinearity problems. Following standard practice in the field, 
bootstrapping (5000 iterations) was used to assess the structural paths in 
order to establish a 95 % confidence level for the path coefficients.

Several independent latent variables had path coefficients signifi
cantly different from zero at the 95 % confidence level. In particular, the 
demographic covariates of age and educational level, and area-level 
variables of average educational level and proportion of rented 

Table 5 
Measurement model validity.

Loadings Cronbach’s 
alpha

Average 
Variance 
Extracted (AVE)

Latent variable (Construct) ​ ​ ​
Indicator variable (Measured 
variable)

​ ​ ​

Independent variable ​ ​ ​
Distance to destinations, in 
minutes

​ 0.936 0.798

DD_1: Time to access care services 0.924 ​ ​
DD_2: Time to access education 
services

0.837 ​ ​

DD_3: Time to access supply 
services

0.955 ​ ​

DD_4: Time to access leisure and 
culture services

0.834 ​ ​

DD_5: Time to access public and 
active transportation

0.910 ​ ​

Dependent variables (lower-order 
constructs)

​ ​ ​

Needs fulfilment ​ 0.604 0.713
SC_2: Rate your satisfaction level 
with your neighbourhood

0.789 ​ ​

SC_3: The characteristics of my 
neighbourhood make it easier for 
me to meet my daily needs

0.814 ​ ​

SC_12: How do you think people 
who live outside your 
neighbourhood feel about your 
neighbourhood?

0.561 ​ ​

Group membership ​ 0.871 0.720
SC_1: This is my ideal 
neighbourhood

0.830 ​ ​

SC_4: I feel integrated in this 
neighbourhood

0.854 ​ ​

SC_5: I identify with the people in 
this neighbourhood

0.866 ​ ​

SC_6: This neighbourhood is part 
of my identity

0.844 ​ ​

Influence ​ 0.765 0.809
SC_7: People in this 
neighbourhood can be trusted

0.898 ​ ​

SC_10: People in this 
neighbourhood are friendly

0.900 ​ ​

Emotional connection ​ 0.849 0.767
SC_8: It’s easy to make friends in 
this neighbourhood

0.839 ​ ​

SC_9: People in this 
neighbourhood are sociable

0.911 ​ ​

SC_11: People in this 
neighbourhood are cooperative

0.875 ​ ​

Dependent variable (higher-order 
construct))

​ ​ ​

Social cohesion ​ 0.778 0.578
Needs fulfilment 0.795 ​ ​
Group membership 0.812 ​ ​
Influence 0.678 ​ ​
Emotional connection 0.748 ​ ​
Mediating variable ​ ​ ​
Perception of proximity ​ 0.721 0.420*
PP_1: General opinion of 
proximity to: Work or study 
destination**

< 0.500 ​ ​

PP_2: General opinion of 
proximity to: Regular place for 
daily shopping

0.656 ​ ​

PP_3: General opinion of 
proximity to: Regular place for 
occasional shopping

0.729 ​ ​

PP_4: General opinion of 
proximity to: Restaurants

0.630 ​ ​

PP_5: General opinion of 
proximity to: Social relationships, 
friends, and family

0.543 ​ ​

Table 5 (continued )

Loadings Cronbach’s 
alpha 

Average 
Variance 
Extracted (AVE)

PP_6: General opinion of 
proximity to: Doctor (primary 
care)

0.570 ​ ​

PP_7: General opinion of 
proximity to: Doctor (hospital)**

< 0.500 ​ ​

PP_8: General opinion of 
proximity to: Schools**

< 0.500 ​ ​

PP_9: General opinion of 
proximity to: Culture

0.593 ​ ​

PP_10: General opinion of 
proximity to: Green areas**

< 0.500 ​ ​

PP_11: General opinion of 
proximity to: Gyms/Sport 
facilities**

0.515 ​ ​

* Convergent validity results based on the AVE statistics show that the 
construct perceptions of proximity have slightly lower AVE than the recom
mended value of 0.5. However, the Cronbach’s alpha value for the construct was 
greater than 0.7. Hence, the convergent validity is not an issue (Fornell & 
Larcker, 1981).

** Indicators removed from the final model.
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housing were statistically significant. We found that, on average, older 
respondents and those living in areas with a lower proportion of rented 
dwellings reported higher levels of social cohesion. The relationship 
between education and social cohesion showed contrasting trends: 
people with lower levels of education reported higher social cohesion, 
while living in areas with lower levels of education was associated with 
lower social cohesion. This suggests that both individual and community 
socio-economic factors play a role in fostering social ties.

Distance to destinations and perceptions of proximity, included in the 
model as independent and mediating variables, were each found to be 
statistically significant, but varied in their influence on social cohesion 
and on its subdimensions. These relationships are developed in the 
following sections.

4.3.1. Direct relationships analysis
The main aim of this study is to understand the relationship between 

the objectively measured proximity to daily destinations and social 
cohesion. The results (Table 7) show that the distance to destinations is 
negatively associated with social cohesion, i.e., that those participants 
living in areas where everyday destinations are further apart are more 
likely to report lower levels of social cohesion. The R-Squared value for 
the dependent variable is 0.155, which is moderate (Cohen, 1988).

The results for the lower-order model can be found in the supple
mentary material. Two of the four subdimensions of social cohesion 
were found to have significant direct paths. Distance to destinations has a 
significant and negative effect on needs fulfilment (− 0.131) and on group 
membership (− 0.057). This means that people living in areas where daily 
destinations are located far apart, tend to report lower levels of needs 
fulfilment and group membership. The R-squared values for the variables 
were 0.188 (NF) and 0.084 (GM), described as moderate to weak 
(Cohen, 1988).

4.3.2. Mediation analysis
The secondary aim of the study is to explore whether individuals’ 

perceptions of proximity to daily destinations influence the effect of the 
actual distances to these destinations on social cohesion. The results 
(Table 8) show a significant indirect effect, demonstrating that distance 
to destinations affects social cohesion through the lens of individuals’ 
perceptions of proximity.

The total effect of distance to destinations on social cohesion, mediated 
by perceptions of proximity, is also significant. This shows a comple
mentary partial mediating role of perceptions of proximity in the rela
tionship between the variables. The mediation analysis suggests that not 
only physical distances, but also how these distances are perceived, 
contribute significantly to the observed levels of social cohesion.

The total effect suggests that including perceptions of proximity as a 
mediator helps to explain the negative relationship between distance to 
destinations and social cohesion. The magnitude of the effect is stronger in 
the mediated relationship (− 0.147) than in the direct relationship 
(− 0.090). This means that, when individuals perceive destinations as 
close by, social cohesion tends to increase even more than what would 
be expected based on physical distance alone. Conversely, when people 
perceive destinations as far away, social cohesion tends to decrease even 
more than what would be expected based solely on physical distance 
alone.

In the lower-order mediation analysis perceptions of proximity 
significantly mediate the relationship for needs fulfilment and group 
membership, with both indirect and total effects being significant, sug
gesting a complementary partial mediation. For influence, the significant 
total and indirect effects suggest that perceptions of proximity may fully 
mediate the relationship, meaning that participants’ reported levels of 
influence are entirely dependent on their perceived proximity to daily 
destinations. However, recent literature on PLS-SEM cautions against 
claiming full mediation, as this may limit theory development (Carrión 
et al., 2017; Memon et al., 2018). Emotional connection showed no 
significant effects. The results are detailed in the supplementary 
material.

Both the lower- and the higher-order models have a goodness of fit 
(GoF) metric of 0.24, which indicates a moderate fit (Hair et al., 2022).

5. Discussion

This research presents new evidence on the relationship between 
urban proximity, perceived proximity, and social cohesion. It examines 
the impact of walking distance to daily destinations on social cohesion at 
the neighbourhood level and explores how these relationships are 
influenced by perceived proximity. A higher-order PLS-SEM model with 
perceptions of proximity as a mediator between distance to destinations and 
social cohesion was developed, applied and evaluated.

Our results show that the availability of daily destinations within a 
short walking distance is conducive to socially cohesive communities. 
Recognising that neighbourhood social cohesion is a multifactorial 
phenomenon, this study finds statistically significant relationships with 
one of these factors: urban proximity. Classical neighbourhood planning 
theories have traditionally used the idea of an increased sense of com
munity to support their push for increased proximity (Perry, 1929; Ja
cobs, 1961; Oldenburg & Brisset, 1982; Moreno, 2022). This theoretical 
framework postulates that reducing the physical distance between 
people’s homes, workplaces, and daily destinations could increase social 
cohesion in two main ways. First, by promoting active travel modes such 
as walking and cycling that facilitate social interaction, and second, by 
improving access to intermediate spaces where people from different 
backgrounds can form social bonds. Our finding is therefore particularly 
significant as it quantifies a theorised social outcome of urban 
proximity.

Previous research has shown how public and open green spaces 
provide a physical place for social connection (Jennings & Bamkole, 
2019; Mullenbach et al., 2022; Clarke et al., 2023; Yang at al., 2023; 

Table 6 
Higher-order structural model results.

VIF Path 
coefficients

P- 
values

95 % Confidence 
intervals

DD -> PP 1.000 − 0.185 0.000* (− 0.248, − 0.129)
DD -> SC 1.206 − 0.090 0.000* (− 0.141, − 0.040)
PP -> SC 1.066 0.304 0.000* (0.260, 0.346)
sex -> SC 1.017 0.009 0.674 (− 0.032, 0.050)
age -> SC 1.210 0.063 0.005* (0.019, 0.110)
educational level -> SC 1.247 − 0.050 0.027* (− 0.097, − 0.007)
employment status ->
SC

1.232 0.027 0.278 (− 0.022, 0.077)

years lived in residence 
-> SC

1.023 − 0.040 0.055 (− 0.081, 0.002)

average educational 
level census -> SC

3.645 0.171 0.000* (0.109, 0.255)

average income level 
census -> SC

3.105 − 0.072 0.060 (− 0.155, − 0.003)

% employed population 
census -> SC

1.579 − 0.022 0.426 (− 0.073, 0.036)

% rented housing census 
-> SC

2.558 − 0.097 0.004* (− 0.163, − 0.034)

% foreign population 
census -> SC

2.662 − 0.062 0.078 (− 0.130, 0.008)

Note: VIF = Variance Inflation Factor. DD = distance to destinations, PP =
perception of proximity, SC = social cohesion.

* Relationships are significant at p < 0.05.

Table 7 
Higher-order direct relationship between distance to destinations and social 
cohesion.

Relationship Path coefficient SE T-value P-value R-sq.

DD -> SC − 0.090 0.026 3.419 0.000* 0.155

Note. SE = standard error. R-sq. = R-Squared. DD = distance to destinations, SC 
= social cohesion.

* Relationships are significant at p < 0.05.
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Mepparambath et al. 2024). These spaces are vital for shared everyday 
experiences, bringing residents together and encouraging social activ
ities. However, to our knowledge, no previous study has examined the 
combined effect of having a wide range of destinations within a short 
walking distance, covering the five essential urban functions of care, 
education, shopping, leisure and culture, and public and active trans
port. Rather than focussing on access to specific services, we wanted to 
offer a broader perspective on the influence of urban proximity on 
community ties. This approach helps to highlight how neighbourhood 
(in)equalities affect social cohesion within a given area, providing 
valuable insights for policy planning.

Our study examines the effects that both objective and perceived 
proximity can have on social cohesion. Our model shows that social 
cohesion is influenced by the physical distance to destinations and is 
mediated by people’s perceptions of how close or far these destinations 
are. This means that when people perceive destinations as close, social 
cohesion tends to be higher than what would be predicted on the basis of 
actual distance alone, and vice versa. Previous literature has also 
explored the interplay between personal perceptions of distance and 
GIS-based analyses (Van Der Vlugt et al., 2019; Pot et al., 2021; Orre
go-Oñate & Marquet, 2024). Jun and Hur (2015) find a contrasting ef
fect between perceived walkability, which improves the social 
atmosphere of the neighbourhood, and physical walkability, which does 
not. Similarly, French et al. (2013) highlight that residents’ perceptions 
of their neighbourhoods are stronger predictors of sense of community 
than objective measures of the built environment. However, our study 
advances understanding by considering all three variables together, 
showing that perceptions of proximity act as an intermediate factor in the 
relationship between distance to destinations and social cohesion.

The model also includes several socio-demographic data as control 
variables, which are consistently associated with sense of community 
(Pendola & Gen, 2008). Individual age, education level, average edu
cation at area level and percentage of rented dwellings were statistically 
significant. Our results show that, typically, older participants and those 
living in neighbourhoods with fewer rented housing tended to report 
greater social cohesion. In addition, people with lower levels of personal 
education reported higher levels of social cohesion, but people living in 
areas with lower average levels of education showed reported lower 
levels of social cohesion. This suggests that socio-economic factors, both 
at individual and community level, contribute to fostering social ties.

Previous literature has focussed on older adults’ demographics in 
relation to social cohesion and perceived and objective neighbourhood 
characteristics Using latent profile analysis, Hua et al. (2022) find that 
older people who perceive their neighbourhoods to be highly walkable 
and recreationally dense report greater social cohesion. Conversely, Lee 
and Tan (2019) highlight that third places (such as food and leisure 
venues) are an influential predictor of older people’s social support 
networks. However, this effect is not found for walkability. Although our 
study does not focus exclusively on the older population, our findings in 
relation to age are consistent with the existing literature, which shows 
that the accessibility of daily destinations is important for older adults’ 
social cohesion.

Finally, by modelling social cohesion as a higher-order construct 
reflected in the subdimensions of needs fulfilment, group membership, 
influence, and emotional connection, our research explores how prox
imity and perceived proximity affect each subdimension. Our results 

indicate a significant effect of distance to destinations on needs fulfil
ment and group membership, with needs fulfilment showing a stronger 
effect. This finding is explained by the fact that the ability to meet daily 
needs is closely linked to the physical characteristics of the built envi
ronment and, in line with theoretical expectations of neighbourhoods as 
spaces for meeting basic needs and facilitating social interactions (Gil 
Solá & Vilhelmson, 2019).

This nuanced understanding of social cohesion can be used by poli
cymakers to tailor interventions to improve community cohesion. For 
example, demonstrating that needs fulfilment is significantly influenced 
by proximity to destinations is important not only because addressing 
residents’ satisfaction of daily needs, with its emphasis on practical 
rather than emotional concerns, may be more accessible from a policy 
perspective, but also because it is the dimension most associated with 
social justice (Dempsey et al., 2011). Ensuring equitable access to 
essential services, facilities, and transport infrastructure within the 
neighbourhood is fundamental to achieving social justice (Dempsey 
et al., 2011). This, in turn, promotes the sustainability and resilience of a 
community, by fostering collective aspects of social life such as local 
interactions, participation in activities, community stability, pride of 
place, and a sense of security.

6. Conclusions

Our study provides new insights into the relationship between urban 
proximity and social cohesion by exploring the mediating role of per
ceptions of proximity. Previous research has focused on analysing how 
different aspects of the built environment, such as density, diversity, 
design and destination access/walkability, affect social cohesion. How
ever, studies that have looked at proximity to destinations have often 
conflated proximity with neighbourhood walkability, limited their 
analysis to specific types of amenities, or relied solely on objective 
measures. Instead, this is one of the first empirical studies to isolate a 
positive social outcome of urban proximity, increased social cohesion, 
using both subjective and objective measures. This finding is important 
because social cohesion is often associated with community resilience 
and societal stability.

In this study, we used survey data on social cohesion and perceived 
proximity, together with georeferenced data on distance to destinations 
in five Spanish cities, to examine the relationship between urban prox
imity, perceptions of proximity and social cohesion. Using an SEM 
approach, our statistical analysis revealed that distance to destinations is 
negatively associated with social cohesion and that this relationship is 
mediated by perceptions of proximity. This suggests that the effect of 
destination distance on social cohesion is amplified when people 
perceive destinations to be closer or further than they actually are. These 
findings are consistent with theoretical frameworks suggesting that 
proximal spaces improve social outcomes, particularly social cohesion. 
By empirically quantifying the positive effects of proximity, this 
research supports the hypotheses of the classical neighbourhood plan
ning movements. These movements have historically argued that 
reducing the physical distance between daily destinations promotes 
social cohesion by encouraging active modes of travel, such as walking 
or cycling, which facilitate social interaction in shared spaces.

Our results also highlight the importance of considering both actual 
walking distances to destinations and individuals’ perceptions of these 

Table 8 
Higher-order model mediation analysis results.

Total effects (DD -> SC) Direct effect (DD -> SC) Indirect effects of DD on SC

Path Coefficient T-value P-value Path Coefficient T-value P-value Relationships Path Coefficient SE T-value P-value

− 0.147 5.444 0.000* − 0.090 3.419 0.000* DD > PP > SC − 0.056 0.010 5.478 0.000*

Note: SE = standard error. DD = distance to destinations, PP = perception of proximity, SC = social cohesion.
* Relationships are significant at p < 0.05.
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distances, demonstrating the interaction between personal perceptions 
and GIS-based analysis. We also explored the confounding effects of 
several socio-demographic variables, and focussing on age, discussed 
how the accessibility of destinations is important for social cohesion 
among older adults. Finally, we found that needs fulfilment is the sub
dimension of social cohesion that is most affected by proximity to des
tinations. This finding has important implications for social equity 
policies, as ensuring equitable access to essential services and facilities 
promotes community sustainability and resilience.

This study is not without limitations that should be considered in 
future research. Our study analysed the relationship between urban 
proximity, perceived proximity, and social cohesion. However, we did 
not investigate whether perceptions of distance are influenced by factors 
such as social integration or feelings of exclusion, nor did we examine 
the role of modal choice in shaping these perceptions. For example, 
people who are more socially integrated may perceive walking distances 
as shorter, whereas those who feel marginalised may not feel as 
comfortable walking in the neighbourhood. Moreover, car users may 
distort distances to justify their mode of transport. Finally, our model 
included socio-demographic and explanatory variables available in our 
dataset, but additional variables could increase the depth of analysis. 
Future research should take these factors into account to refine our 
understanding of the complexities surrounding urban proximity, per
ceptions, and social cohesion.
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Gil Solá, A., & Vilhelmson, B (2022). To choose, or not to choose, a nearby activity 
option: Understanding the gendered role of proximity in urban settings. Journal of 
Transport Geography, 99, Article 103301. https://doi.org/10.1016/j. 
jtrangeo.2022.103301

Giuffrida, N., Mölter, A., Pilla, F., Carroll, P., & Ottomanelli, M. (2024). On the equity of 
the x-minute city from the perspective of walkability. Transportation Engineering. , 
Article 100244. https://doi.org/10.1016/j.treng.2024.100244

Green, A., & Janmaat, J. G. (2011). Regimes of social cohesion: Societies and the crisis of 
globalization. Basingstoke: Palgrave Macmillan. 

Guzman, L., Oviedo, H. D., & Cantillo-Garcia, V. (2024). Is proximity enough? A critical 
analysis of a 15-minute city considering individual perceptions. Cities, 148, 1–17. 
https://doi.org/10.1016/j.cities.2024.104882

Haas, T. (2008). New urbanism and beyond: Designing cities for the future. New York: 
Rizzoli. 

Hair, J. F., Ringle, C., & Sarstedt, M. (2011). PLS-SEM: Indeed a silver bullet. Journal of 
Marketing Theory and Practice, 19, 139–151. https://doi.org/10.2753/MTP1069- 
6679190202

Hair, J. F., Hult, G. T., Ringle, C., & Sarstedt, M. (2016). A primer on partial least squares 
structural equation modeling (PLS-SEM). Los Angeles: SAGE Publications, Inc. 

Hair, J. F., Risher, J. J., Sarstedt, M., & Ringle, C. M. (2019). When to use and how to 
report the results of PLS-SEM. European Business Review, 31(1), 2–24. https://doi. 
org/10.1108/EBR-11-2018-0203

Hair, J. F., Hult, G. T. M., Ringle, C. M., & Sarstedt, M. (2022). A primer on partial least 
squares structural equation modeling (PLS-SEM) (3rd ed.). Thousand Oaks, CA: Sage. 

Hanibuchi, T., Kondo, K., Nakaya, T., Shirai, K., Hirai, H., & Kawachi, I. (2012). Does 
walkable mean sociable? Neighborhood determinants of social capital among older 
adults in Japan. Health & Place, 18(2), 229–239. https://doi.org/10.1016/j. 
healthplace.2011.09.015

Hua, J., Mendoza-Vasconez, A. S., Chrisinger, B. W., Conway, T. L., Todd, M., 
Adams, M. A., Sallis, J. F., Cain, K. L., Saelens, B. E., Frank, L. D., & King, A. C. 
(2022). Associations of social cohesion and quality of life with objective and 
perceived built environments: A latent profile analysis among seniors. Journal of 
Public Health, 44(1), 138–147. https://doi.org/10.1093/pubmed/fdaa217

Hu, L. T., & Bentler, P. M. (1999). Cutoff criteria for fit indexes in covariance structure 
analysis: Conventional criteria versus new alternatives. Structural Equation Modeling, 
6(1), 1–55.

Jacobs, J. (1961). The death and life of great American cities. New York: Vintage Books. 
Jarvis, C. B., MacKenzie, S. B., & Podsakoff, P. M. (2003). A critical review of construct 

indicators and measurement model misspecification in marketing and consumer 
research. Journal of Consumer Research, 30(2), 199–218. https://doi.org/10.1086/ 
376806

Jennings, V., & Bamkole, O. (2019). The relationship between social cohesion and urban 
green space: An avenue for health promotion. International Journal of Environmental 
Research & Public Health, 16(3), 452. https://doi.org/10.3390/ijerph16030452

Johnson, C. A. (2010). Do public libraries contribute to social capital?: A preliminary 
investigation into the relationship. Library & Information Science Research, 32(2), 
147–155. https://doi.org/10.1016/j.lisr.2009.12.006

Jun, H. J., & Hur, M. (2015). The relationship between walkability and neighborhood 
social environment: The importance of physical and perceived walkability. Applied 
Geography, 62, 115–124. https://doi.org/10.1016/j.apgeog.2015.04.014

Kawachi, I., & Berkman, L. (2015). Social capital, social cohesion, and health. In 
L. Berkman, I. Kawachi, & M. M. Glymour (Eds.), Social epidemiology, 2 edn. new york: 
Oxford academic. https://doi.org/10.1093/med/9780195377903.003.0008

Khavarian-Garmsir, A. R., Sharifi, A., Hajian Hossein Abadi, M., & Moradi, Z. (2023). 
From garden city to 15-minute city: A historical perspective and critical assessment. 
Land, 12(2), 512. https://doi.org/10.3390/land12020512

Kim, J., & Kaplan, R. (2004). Physical and psychological factors in sense of community 
New Urbanist Kentlands and nearby Orchard village. Environ. Behav., 36(3), 
313–340. https://doi.org/10.1177/0013916503260236

Kline, R. B. (2015). Principles and practice of structural equation modeling (4th ed.). New 
York: The Guilford Press. 

Koohsari, J., Nakaya, T., McCormack, G., Shibata, A., Ishii, K., Yasunaga, A., 
Hanibuchi, T., & Oka, K. (2021). Traditional and novel walkable built environment 

metrics and social capital. Landscape and Urban Planning. https://doi.org/10.1016/j. 
landurbplan.2021.104184

Lackey, K. J., & Kaczynski, A. T. (2009). Correspondence of perceived vs. objective 
proximity to parks and their relationship to park-based physical activity. 
International Journal of Behavioral Nutrition and Physical Activity, 6(53). https://doi. 
org/10.1186/1479-5868-6-53

Lam, L. W. (2012). Impact of competitiveness on salespeople’s commitment and 
performance. Journal of Business Research, 65(9), 1328–1334. https://doi.org/ 
10.1016/j.jbusres.2011.10.026

Lee, J., & Tan, T. H. (2019). Neighborhood walkability or third places? Determinants of 
social support and loneliness among older adults. Journal of Planning Education and 
Research, 43. https://doi.org/10.1177/0739456X19870295

Leite, C., Saldiva, P., Andre, C. D. S.de, Barrozo, L. V., Alvim, A. B., Herling, T., et al. 
(2024). Mapping the (un)healthy city: Proximity to urban facilities and chance of 
premature mortality from myocardial infarction in São Paulo city. Cities, 148, 1–11. 
https://doi.org/10.1016/j.cities.2024.104864

Levasseur, M., Gauvin, L., Richard, L., Kestens, Y., Daniel, M., & Payette, H. (2011). 
Associations between perceived proximity to neighborhood resources, disability, and 
social participation among community-dwelling older adults: Results from the 
VoisiNuAge study. Archives of physical medicine and rehabilitation, 92, 1979–1986. 
https://doi.org/10.1016/j.apmr.2011.06.035

Leyden, K. M., & Goldberg, A. (2015). Social capital at the community level: An applied 
interdisciplinary perspective. In J. M. Halstead, & C. D. Steven (Eds.), The built 
environment of communities and social capital (pp. 39–40). London: Routledge. 

Lobner, N., Seixas, P., Dias, R., & Vidal, D. (2021). Urban compactivity models: Screening 
city trends for the urgency of social and environmental sustainability. Urban Science, 
5(4), 83. https://doi.org/10.3390/urbansci5040083

Longo, D., Orlandi, S., Boeri, A., & Turillazzi, B. (2022). Proximity” as a design strategy 
for sustainable, collaborative and inclusive urban public spaces. WIT Transactions on 
Engineering Sciences, 258, 3–14. https://doi.org/10.2495/SDP220011

Lund, H. (2003). Testing the claims of New Urbanism: Local access, pedestrian travel, 
and neighboring behaviors. Journal of the American Planning Association, 69(4), 
414–429. https://doi.org/10.1080/01944360308976328

Mahmoudi Farahani, L., & Lozanovska, M. (2014). A framework for exploring the sense 
of community and social life in residential environments. Archnet-IJAR, 8. https:// 
doi.org/10.26687/archnet-ijar.v8i3.412

Marquet, O., & Miralles-Guasch, C. (2015a). The walkable city and the importance of the 
proximity environments for Barcelona’s everyday mobility. Cities, 42, 258–266. 
https://doi.org/10.1016/j.cities.2014.10.012. Part B.
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Sturm, R., & Cohen, D. (2014). Proximity to urban parks and mental health. Journal of 
Mental Health Policy and Economics, 17(1), 19–24.

Swyngedouw, E., & Cook, I. (2012). Cities, social cohesion and the environment: 
Towards a future research agenda. Urban Studies, 49, 1959–1979. https://doi.org/ 
10.1177/0042098012444887

Tabachnick, B. G., & Fidell, L. S. (2013). Using multivariate statistics (6th ed.). Boston, MA: 
Pearson. 

Tong, D., Shen, Y., Wang, X., Sun, Y., MacLachlan, I., & Li, X. (2023). From proximity to 
quality: The capitalization of public facilities into housing prices. Annals of the 
American Association of Geographers, 113(10), 2435–2455. https://doi.org/10.1080/ 
24694452.2023.2227683

Trichês Lucchesi, S., de Abreu e Silva, J., Larranaga, A. M., & Cybis, H. B. B. (2023). 
Walkability premium: Evidence for low-income communities. International Journal of 
Sustainable Transportation, 17(7), 727–739. https://doi.org/10.1080/ 
15568318.2022.2090036

Uzzell, D., Pol, E., & Badenas, D. (2002). Place identification, social cohesion, and 
environmental sustainability. Environment and Behavior, 34(1), 26–53. https://doi. 
org/10.1177/0013916502034001003

Van Der Vlugt, A.-L., Curl, A., & Scheiner, J. (2022). The influence of travel attitudes on 
perceived walking accessibility and walking behaviour. Travel Behaviour and Society, 
27, 47–56. https://doi.org/10.1016/j.tbs.2021.11.002

Vich, G., Marquet, O., & Miralles-Guasch, C. (2019). Green streetscape and walking: 
Exploring active mobility patterns in dense and compact cities. Journal of Transport 
& Health, 12, 50–59. https://doi.org/10.1016/j.jth.2018.11.003

Villar- Abeijón, P., Miralles-Guasch, C., & Marquet, O. (2024). The impact of proximity to 
amenities on housing affordability: Insights from mediterranean 15-minute cities. 
Cities, forthcoming.

Wood, L., Frank, L. D., & Giles-Corti, B. (2010). Sense of community and its relationship 
with walking and neighborhood design. Social Science & Medicine, 70(9), 1381–1390. 
https://doi.org/10.1016/j.socscimed.2010.01.021

Yang, C., Shi, S., & Runeson, G. (2023). Developing place attachment in master-planned 
residential estates in Sydney: The influence of neighbourhood parks. Buildings, 13 
(12), 3080. https://doi.org/10.3390/buildings13123080

Yang, L., Wang, B., Zhou, J., & Wang, X. (2018). Walking accessibility and property 
prices. Transportation Research Part D: Transport and Environment, 62, 551–562. 
https://doi.org/10.1016/j.trd.2018.04.001

S. Mombelli et al.                                                                                                                                                                                                                               Sustainable Cities and Society 119 (2025) 106096 

12 

https://doi.org/10.3390/encyclopedia3030075
https://doi.org/10.1016/j.landurbplan.2021.104313
https://doi.org/10.1016/j.landurbplan.2021.104313
https://doi.org/10.1016/j.socscimed.2006.08.030
https://doi.org/10.1068/b35120
https://doi.org/10.1068/b35120
https://doi.org/10.1016/j.tra.2018.08.022
https://doi.org/10.1016/j.tra.2018.08.022
http://refhub.elsevier.com/S2210-6707(24)00918-1/sbref0086
http://refhub.elsevier.com/S2210-6707(24)00918-1/sbref0086
http://refhub.elsevier.com/S2210-6707(24)00918-1/sbref0087
http://refhub.elsevier.com/S2210-6707(24)00918-1/sbref0087
https://doi.org/10.1007/BF00986754
http://refhub.elsevier.com/S2210-6707(24)00918-1/sbref0089
http://refhub.elsevier.com/S2210-6707(24)00918-1/sbref0089
http://refhub.elsevier.com/S2210-6707(24)00918-1/sbref0089
https://doi.org/10.3390/ijerph17134885
https://doi.org/10.1177/0013916507301399
http://refhub.elsevier.com/S2210-6707(24)00918-1/sbref0092
http://refhub.elsevier.com/S2210-6707(24)00918-1/sbref0092
http://refhub.elsevier.com/S2210-6707(24)00918-1/sbref0092
https://doi.org/10.1002/jcop.20217
https://doi.org/10.1016/j.landurbplan.2023.104875
https://doi.org/10.1016/j.landurbplan.2023.104875
https://doi.org/10.1080/17549175.2011.596271
https://doi.org/10.1080/17549175.2011.596271
https://doi.org/10.1016/j.jtrangeo.2021.103090
https://doi.org/10.1016/j.jtrangeo.2021.103090
https://doi.org/10.3390/su13020928
https://doi.org/10.3390/su13020928
https://doi.org/10.2139/ssrn.3900621
https://doi.org/10.1007/s11482-010-9132-4
https://doi.org/10.1007/s11482-010-9132-4
https://doi.org/10.3390/su5083473
https://doi.org/10.3390/su5083473
https://doi.org/10.1016/j.scs.2023.104903
https://doi.org/10.1007/s11205-016-1314-5
https://doi.org/10.1016/j.urbmob.2023.100060
https://doi.org/10.1006/jevp.1997.0054
https://doi.org/10.1006/jevp.1997.0054
http://refhub.elsevier.com/S2210-6707(24)00918-1/sbref0106
http://refhub.elsevier.com/S2210-6707(24)00918-1/sbref0106
http://refhub.elsevier.com/S2210-6707(24)00918-1/sbref0107
http://refhub.elsevier.com/S2210-6707(24)00918-1/sbref0107
https://doi.org/10.1177/0042098012444887
https://doi.org/10.1177/0042098012444887
http://refhub.elsevier.com/S2210-6707(24)00918-1/sbref0109
http://refhub.elsevier.com/S2210-6707(24)00918-1/sbref0109
https://doi.org/10.1080/24694452.2023.2227683
https://doi.org/10.1080/24694452.2023.2227683
https://doi.org/10.1080/15568318.2022.2090036
https://doi.org/10.1080/15568318.2022.2090036
https://doi.org/10.1177/0013916502034001003
https://doi.org/10.1177/0013916502034001003
https://doi.org/10.1016/j.tbs.2021.11.002
https://doi.org/10.1016/j.jth.2018.11.003
http://refhub.elsevier.com/S2210-6707(24)00918-1/sbref0115
http://refhub.elsevier.com/S2210-6707(24)00918-1/sbref0115
http://refhub.elsevier.com/S2210-6707(24)00918-1/sbref0115
https://doi.org/10.1016/j.socscimed.2010.01.021
https://doi.org/10.3390/buildings13123080
https://doi.org/10.1016/j.trd.2018.04.001

	Can proximity forge strong bonds? Exploring the relationship between urban proximity and social cohesion at the neighbourho ...
	1 Introduction
	2 Theoretical background
	2.1 Theory and measurement of urban proximity
	2.1.1 Objective and subjective measurement

	2.2 Theory and measurement of social cohesion
	2.3 The link between urban proximity and social cohesion

	3 Data and methodology
	3.1 Study area and data sources
	3.1.1 Distance to daily destinations
	3.1.2 Survey and census data

	3.2 Modelling approach
	3.3 Model definition

	4 Results
	4.1 Exploratory factor analysis
	4.2 Measurement model validity
	4.3 Structural model path analysis
	4.3.1 Direct relationships analysis
	4.3.2 Mediation analysis


	5 Discussion
	6 Conclusions
	CRediT authorship contribution statement
	Declaration of competing interest
	Acknowledgements
	Supplementary materials
	Data availability
	References


