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Abstract:  Social interaction is seen as a key dimension of social sustainability and an essential feature of 
the social capital of cities. Yet social interaction in suburban neighbourhoods has been largely overlooked 
by researchers and designers; a neglect that has had negative impacts on social sustainability in the 
suburbs. In this paper the impact is explored of tree coverage on neighbourhood attachment in 
residential, low-density suburban streets in Victoria, Australia. The research is part of a wider study 
considering the complex relationship between four contributors to social interaction – Neighbourhood 
Attachment, Neighbourhood Satisfaction, Neighbouring and Walkability, and Safety – and two categories 
of factors that influence social interaction: the psycho-social and physical characteristics of 
neighbourhoods.  The residents of three suburbs in Geelong, Australia, were questioned via a survey that 
aimed to measure how physical design factors impact the residents’ interactions. To isolate as much as 
possible design factors from social factors, the three suburbs chosen had equivalent socio-economic 
profiles. Two survey methods were used. First, questionnaires were delivered to six streets in each of the 
three suburbs. Each street had a different type of planning layout. Second, on-street face-to-face survey 
was carried out in the public spaces adjacent to neighbourhood libraries. The survey used multi-choice 5-
point Likert scale questions to determine values for four scales that measure four contributors to social 
interaction. The wider research hypothesises that characteristics of neighbourhood form, such as tree 
coverage, can facilitate social interaction by increasing perceptions of neighbourhood attachment. The 
findings of the research reported on this paper indicated that Neighbourhood Attachment scores 
significantly increase as tree coverage increases in the suburbs. It is concluded that an understanding of 
how neighbourhood form determines social interaction in the suburbs can inform strategies for architects, 
urban planners and other built environment professionals to design sustainable suburban 
neighbourhoods; particularly through designing streets that provide sense of place and community.  
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1. Introduction  
Research of social sustainability has increasingly emphasised that good urban design can facilitate social 
interaction. It is also strongly argued that sustainable communities are a product of the integration of 
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social sustainability with the environmental and economic dimensions of sustainable development. Yet 
social interaction, as a fundamental dimension of community sustainability, has been neglected in design 
theory and practice; particularly in suburban housing (Dempsey et al., 2011; Burton et al., 2013). 

According to Burton et al. (2013), three qualities are believed to create good neighbourhoods in the 
city: (1) atmosphere, which relates to that created through land use and the appearance of the physical 
environment; (2) engagement, which refers to residents’ social interactions via their experience with 
facilities, including the relationship between private housing and neighbourhood public spaces; and (3) 
physical diversity provided by different places and lifestyles.  These qualities are seen to be enabled by 
neighbourhoods comprised of a mix of residential units and non-residential facilities (Dempsey et al., 
2011). While social interactions can take place in residential dwellings, lively streets, active transport and 
public spaces, neighbourhood design can negatively affect social life when it creates a poor pedestrian 
environment. Research argues that suburban neighbourhoods can be associated with sociability as well 
as city centres (Galster, 2001; Colantonio, 2010; Dempsey et al., 2011). It is believed that neighbourhood  
design contributes to sustainability and provides an opportunity for  social interaction (Dempsey, 2009). 
This paper aims to investigate the relationship between neighbourhood form and social interaction by 
determining the impact that tree coverage has on neighbourhood attachment as a contributor to social 
interaction. The analysis shows that neighbourhood attachment is significantly increased with increased 
tree coverage in three Australian suburban neighbourhoods, suggesting that neighbourhood form can 
contribute to social interaction. 

2. Background 
The rapid growth of Australian suburbs is seen to have contributed to unplanned development leading to 
insufficient services, unhealthy environments, low aesthetic appeal, lack of greenery, identity and 
mundane housing (Richards, 1994). These aspects have been described as essential factors contributing 
to lack of liveability and civility in suburban housing (Johnson, 2007). Boyd’s The Australian Ugliness (1960) 
identified the negative effects of urban sprawl on social life as early as the 1960s, identifying a lack of 
neighbourhood character and poor social sustainability in the suburbs (Chan and Lee, 2008; Dempsey, 
2009). Urban sprawl has since seen to play a critical role in negatively impacting housing affordability, 
pedestrian orientation and the quality of suburban community life (Davison, 1993). While a new focus on 
cultural sustainability has aimed to advance the function of suburbs not just as places for living but also 
for positive emotional and social experiences, new suburbs still generally neglect the social need of 
residents. This is often due single-use neighbourhoods failing to provide public spaces for social 
interactions; particularly playgrounds and shops (Jacobs, 1961) and lack of pedestrian access and soft 
edges (Mehta, 2013). Such suburbs are less transit-friendly and more car dependent (Leyden, 2003). 

Research has shown that, despite increased withdrawal from neighbourhood life due to increased use 
of technology and to social differences, neighbourhood design still critically impacts social interaction 
(Lupton, 2003). However, while it is clear that good neighbourhood design can facilitate social interaction 
and sense of community, poor design can also have negative impacts (Boyd, 1960; Dempsey et al., 2012; 
Wilkerson et al., 2012). While these negative impacts have been well documented in high-density city 
contexts, lack of understanding of and attention to the impacts of design in low-density suburbs has also 
created problems by creating lifeless places with little sense of community. Thus, different policies have 
been adopted to enhance social life in cities. Studies indicate a range of strategies associated with 
increasing density, variety of dwellings, and the supply of mixed-use developments (Abu-Ghazzeh, 1999; 
Brown and Cropper, 2001; Burton et al., 2005). Giving strategic importance to good urban design is 
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recognised as important for providing social experiences that encourage residential interaction and 
increase quality of life at all age-stages (Williams, 2005). Acknowledging such criticisms, the literature 
supporting a relationship between neighbourhood design and social interaction indicates that research 
can inform solutions towards the wider objective of social sustainability. Moreover, recent research, 
which has included the psychological, social and health disciplines as well as studies directly focusing on 
architecture and other aspects of the built environment, suggests that neighbourhood design has effects 
beyond the opportunities it creates for social interaction. For design is also seen to promote social capital, 
especially in neighbourhoods with mixed uses and pedestrian-friendly planning, due to increased social 
ties, walkability and declining car dependency (Leyden, 2003). While neighbourhood design can have both 
positive or negative impacts on communities, studies have confirmed that the physical design, for 
instance, street layout, provision of sidewalks, greenery, streets connectivity, walkability, proximity, and 
the provision of public spaces are seen to impact social interaction and sense of community (Jacobs, 1961; 
Gehl, 1986; Gehl, 1987; Kim and Kaplan, 2004). A strong correlation has also been reported between social 
interaction and neighbourhood satisfaction and attachment and: safety, accessibility and the quality of 
public greens areas (Bonaiuto et al., 1999; Kim and Kaplan, 2004; Comstock et al., 2010).  

Yet despite the acknowledged and well researched relationships between social sustainability, sense 
of community and social interaction, few studies have focused on the impact of neighbourhood design on 
social interaction in the suburbs. This is a clear research gap, but one which the research presented in this 
paper has addressed through the proposition (submitted for publication elsewhere)1 of a framework 
identifying which variables might be related and how when considering the relationship between 
neighbourhood design and social interaction. In addition, the framework elucidates the relationships 
between these variables, sense of community and the broader objective of social sustainability. These 
variables are seen to create successful neighbourhoods through better place making or improved ‘sense 
of place’ – a notion that includes characteristics not just of physical space but also the experiences, local 
knowledge and folklore of place, which play an essential role in promoting sense of community (Gehl, 
1987; Kim and Kaplan, 2004; Dempsey, 2009). 

In Table 1, such a framework is offered. Here, neighbourhood design factors are comprised of two 
primary dimensions: psychosocial and urban design attributes. There are three orders of urban design 
attributes that shape urban form characteristics, moving from the macro to the micro scale - urban form, 
neighbourhood form and dwelling form. As a pilot investigation of a wider study that will consider many 
of the variables in Table 1, this paper only considers the impact of one aspect of greenery – tree coverage 
– on perceptions of neighbourhood attachment, which it is hypothesised can contribute to social 
interaction. Similarly, a study of perceived residential environment qualities has shown that the provision 
of greenery is associated with the use of public spaces and with the extent that social activities in these 
spaces encourage social relations between residents (Bonaiuto et al., 1999; Comstock et al., 2010). 
Greenery is considered an important element of neighbourhood character, whether in open space or 
housing units, because it can provide shade and create space enclosure (Dempsey, 2009), and contribute 
to more pedestrian-friendly streets (Mehta, 2007). Hence, provision of green elements should be 
considered in sustainable housing development for aesthetic and functional meaning as well 
environmental benefit (Cook et al., 2012). However modern suburbs have been criticized for their 

1 In a yet unpublished paper - Abass, Z.  & Tucker, R.  (under review) “Good design makes good 
neighbours: understanding the impact of the built environment on social interaction in the suburbs”, 
submitted to Journal of Housing and the Built Environment  
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insufficient greenery and consequent lack of sense of place. Thus, it is argued that it is important to 
examine how shade from trees impacts perception of neighbourhood attachment, and how might the 
resulting impacts on social interaction be measured? Such knowledge might contribute to the 
sustainability of suburbs through place making in residential streets. 

3. Methodology  
Six design variables from the framework summarised in Table 1 were identified that could be readily 
measured through observation via walking and the use of Photomaps by NearMap – which are high 
resolution satellite images. These six physical characteristics were: street layout, physical infrastructure, 
neighbourhood connectivity, greenery (including tree coverage), interstitial spaces and physical 
arrangement/proximity of houses. In this paper, we consider the quantitative data used to investigate the 
impact of tree coverage on neighbourhood attachment. Neighbourhood attachment is seen to be 
considerably linked to social interaction and has been characterized as a psychosocial attribute of social 
experience. Neighbourhood attachment has been measured using an established scale – the 
Neighbourhood Attachment Scale (NAS) (Bonaiuto et al., 1999; Comstock et al., 2010).  

Table 1: Neighbourhood design and social interaction (Source: Authors) 
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In the study reported in this paper, the scale was administered via a survey that collected data from three 
suburbs in the south-west of Geelong, Australia. Geelong is the second largest city in Victoria, and 
expanded considerably after development to the southwest of the city after the war period. The suburbs 
were selected for their equivalent socio-economic profiles. Three suburbs were selected: Belmont, 
Grovedale and Waurn Ponds. In addition to their shared socio-economic profiles, their selection was 
based on three criteria: they represented different eras of residential growth, they were new housing 
developments, and they have different urban design layouts. Thus three different types of suburb could 
be compared. Six residential streets in each of the three suburbs were selected for diversity of layout, so 
that the impact of different street layouts on social interaction might also be eventually determined.   

 3.1. Participants 

Residents were selected randomly and anonymously. Two primary methods were used to collect data: (1) 
questionnaires delivered to residents’ mailboxes in each street of the three suburbs; (2) on-street face-
to-face survey was carried out by the researcher in the public spaces adjacent to the neighbourhood 
libraries of each suburb. Participants were informed that the collected data is anonymous and that their 
contribution is voluntary. From December 2015 to February in 2016, a plain language statement, consent 
form and questionnaire were delivered to residents on different days in the selected suburbs. 300 
residents were selected randomly, so that 100 residents in each suburb received the questionnaire. The 
residents were asked to return their responses by the identified date using the supplied stamped-
addressed envelopes. Twenty-seven questionnaires were received from Belmont, 31 from Grovedale and 
20 from Waurn Ponds.  For the on-street face-to-face survey, participants were asked for their address so 
that their questionnaire could be matched with their residential streets. They were provided with a plain 
language statement and consent form, and the researcher briefly described the project. The researcher 
recorded 10 respondents from Belmont and 12 respondents from both Grovedale and Waurn Ponds. The 
total numbers of completed questionnaires from both forms of data collection was 101. 

3.2. Survey instrument 

The survey questions investigated the experience and perception of residents on how the design of 
their neighbourhoods’ impact the factors identified in the literature as influencing social interaction. Thus, 
as well as the NAS the survey included 3 other scales: satisfaction and accessibility (Bonaiuto et al., 2003), 
neighbouring (Buckner, 1988; Nasar and Julian, 1995), walkability and safety (Lund, 2002; Leyden, 2003; 
Can, 2012). Additionally, socio-demographic and residential variables data was collected, including: length 
of tenure, age, gender, income, length of residency, number of house members and children, and level of 
education. These variables will be used to confirm the socio-economic profiles of residents. The NAS 
reflects social experience in the physical environment of neighbourhoods, and consists five items ranked 
on a 5-point Likert scale (from strongly disagree to strongly agree). The scale indicates residents’ 
emotional bonds to their neighbourhood and their willingness to stay in that place in relation to their 
symbolic and self-identity connection to their physical environment.  

3.3. Measurement of tree coverage 

The amount of trees and shrubs that provide shade varies greatly between the three selected suburbs. 
While Belmont’s streets have many mature trees and Grovedale is characterized by diverse established 
large shrubs and some mature trees, a lack of greenery dominates Waurn Ponds, which predominantly 
has gravel and stone landscapes with a scattering of immature trees. The percentage of tree coverage in 
each street was measured from recently taken high-resolution satellite photographs. Here, the street area 
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was measured as that bounded by the front-wall line of houses, and thus included front gardens, as these 
are perceived as part of the street-scape. The plan area of trees and large shrubs was compared to the 
overall street area to give a percentage (10 to 50%) tree coverage.  

It should be documented that the three suburbs are of different development ages: Belmont is the 
most established suburb, having the most significant growth during the 1950s and 1960s; Grovedale had 
most development in the 1970s and 80s, whereas Waurn Ponds is the most contemporary suburb with 
most rapid growth in the 1990s. As might be expected, the ages of the suburbs correlate with tree 
maturity and hence levels of tree coverage. 

Table 2. Neighbourhood attachment scale items 

Scale items  Strongly 
disagree Disagree Neutral Agree Strongly          

agree 
1. This is an ideal neighbourhood to live in ☐ ☐ ☐ ☐ ☐ 
2. Now, this neighbourhood is a part of me ☐ ☐ ☐ ☐ ☐ 
3. There are places in the neighbourhood 
to which I am very emotionally attached ☐ ☐ ☐ ☐ ☐ 

4. It would be hard for me to leave this 
neighbourhood. ☐ ☐ ☐ ☐ ☐ 

5. I would willingly leave this 
neighbourhood ☐ ☐ ☐ ☐ ☐ 

4. Results 
A one-way between-groups analysis of variance was conducted to explore the impact of Tree Coverage 
on levels of Neighbourhood Attachment, as measured by the neighbourhood attachment scale (NAS). 
Tree Coverage was divided into four groups (Group 1: 10 to 20% coverage; Group 2: 20 to 30%; Group 3: 
30 to 40%; Group 4: 40 to 50%). There was a statistically significant difference at the p < .001 level in 
Neighbourhood Attachment scores for the four groups: F (3, 97) = 7.3, p = .000. While the actual difference 
in mean scores between the groups was moderate, the effect size, calculated using eta squared, was large; 
at 0.18. Post-hoc comparisons using the Tukey HSD test indicated that: the mean score for Group 1 (M = 
3.22, SD = 0.46) was significantly different from Group 4 (M = 3.77, SD = 0.5); the mean score for Group 2 
(M =3.23, SD = 0.48) was significantly different from Group 3 (M = 3.61, SD = 0.42); the mean score for 
Group 2 was significantly different from Group 4. Significantly higher levels of Neighbourhood Attachment 
occur in streets with higher coverage of trees. 

5. Discussion  
The results indicate that extent of greenery in the form of tree coverage significantly impacts 
neighbourhood attachment, such that increased tree coverage is associated with increased levels of 
neighbourhood attachment. Thus, in Belmont and Grovedale, where the sampled streets had higher levels 
of tree coverage, residents had higher levels of neighbourhood attachment compared to residents in 
Waurn Ponds – where there is a lack of greenery (Figure 1). It is recognised that provision of greenery in 
streets can create vital public spaces that are appealing to residents, add to neighbourhood character, 
and can facilitate social interaction and connection in suburban contexts. This outcome begs the 
questions: how do these results compare to previous research, and how might planning and urban design 
address lack of tree coverage in suburban Victoria? 
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Figure 1: Examples of the tree coverage along footpaths in: Belmont streets (top), Grovedale streets 
(middle) Waurn Ponds streets (bottom) 

 

The findings of this paper are very much in line with those of  Bonaiuto et al. (1999), Bonaiuto et al. 
(2003), Kim and Kaplan (2004) who found that greenery was significantly associated with levels of 
neighbourhood attachment. Trees, for example, are seen to play a key role in the shaping and 
maintenance of shade, which creates space for community interaction and social activities, and improves 
the emotional bond between residents and their neighborhood. Comstock and colleagues has also found 
that neighbourhood form, including shade-providing greenery, can increase neighbourhood attachment 
by facilitating the engagement of residents in social interactions (2010). While our study suggests that 
tree coverage might indirectly improve social interaction via improved neighbourhood attachment, some 
studies have found that trees directly improve social interaction by encouraging residents to spend more 
time outdoors in shared spaces where face-to-face connections take place (Sullivan et al., 2004). Similarly, 
Al-Homoud and Tassinary (2004) indicated that pre-existing trees, as one component of space enclosure, 
have an important role in establishing social interaction in residential outdoor spaces. This consistent also 
with Uslu (2010), who claims that greenery in semi-open and natural spaces encourages residents to be 
outside and participate in social life. Moreover, she suggests that greenery in residential streets 
contributes to individuals socialising and can play a major role in strengthening a sense of place. Thus tree 
coverages is seen to improve aesthetics, sense of enclosure , permeability and legibility – all elements of 
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place-making (Ewing and Clemente, 2013). Moreover, trees help to create well-defined streets edges and 
open space and thus reinforce pedestrian safety (Gehl, 2010), promote walkability and develope place-
making for more encounters and gathering between community members (Whyte, 1980). Thus, trees 
have been directly related to improved social interaction (Cook et al., 2012), and have been found to have 
indirect impact on social interaction by increasing neighbourhood attachment (Comstock et al., 2010). 

However, lack of greenery and planting, and in particular insufficient trees, has long been recognised 
as a problem in Australian suburbs.  This is due to lack of planting regulations and protections for existing 
plants in suburban developments, where it is argued that  developers are less well-informed about space 
greening than in large cities (Cook et al., 2015). There is a clear need for greenery and landscape elements 
to be considered by developers prior to subdivision for planning to more canopy trees along streets in the 
medium term, and thus improve place character as well as health outcomes. It is also suggested that local 
government, councils and residents should be more involved in increasing and sustaining tree coverage 
(Cook et al., 2015).  

It is worth underlining here that this paper reports on the early findings of a broader study that will 
eventually consider not just the role of greenery in social interaction and socio-cultural sustainability in 
Australian suburbs, but indeed will measure the impact of other neighbourhood form variables that might 
have impact on neighbourhood attachment and also the interaction between the variables. For it is 
suggested that future study needs to consider the potential effect of other variables related to place-
making and the perception of spaces as green and “natural,” such as street planning layout and 
streetscape elements such as sidewalks and nature strips. 

6. Study limitations 
As the analysis presented in this paper only considers the relationship between two amongst many 
variables that might impact social interaction in the suburbs, it has clear limitations that need 
acknowledging. The first limitation concerns method. The analysis presented is part of a much wider study 
that considers many urban form attributes in relation to four psycho-social indicators of social 
interaction: (1) neighbourhood attachment, (2) neighbourhood satisfaction, (3) neighbouring and (4) 
walkability and safety. These urban form attributes at the street scale include the provision and qualities 
of nature strips, footpaths, street furniture and boundary fence sizes, as well as dwelling form 
characteristics that define how houses relate to the streets. To consider the interrelationship between all 
these variables, the wider study has selected streets and suburbs that differ beyond tree coverage, and 
hence it has not been possible to isolate the impact of trees on neighbourhood attachment. It should also 
be acknowledged that there is a clear relationship between tree coverage and the age of the suburbs, 
because older suburbs means more mature trees, and it may also be that other factors might also be at 
play, such as families with longer-term associations with place having greater attachment to those places. 
Beyond these methodological limitations, due to trees not being the focus of the wider study many other 
questions remain unanswered in relation to how people relate to/feel about/ trees, such as cultural or 
personal attachment to species, sound, fragrance, attachment to fauna and other characteristics of trees. 
Lastly, a study focused on greenery might also differentiate tree shade from other forms of vegetation 
cover and perceived biomass. 

7. Conclusion 
The relationship between neighbourhood attachment and shade-providing tree coverage was 
investigated to provide understanding of how green elements of neighbourhood form might contribute 
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towards social interaction and thus socio-cultural sustainability in suburban Australian streets. Survey 
responses showed that neighbourhood attachment significantly increases with tree coverage in three 
suburbs in Geelong, Victoria. The paper investigated the provision of greenery as only one of a number of 
physical characteristics in suburban streets that might impact neighbourhood attachment. The results 
provide empirical evidence that the physical characteristics of suburban streets impacts neighbourhood 
attachment, which in turn is cohesively associated with social interaction and thus is likely to contribute 
residents’ perceptions of community and positive social experiences. It can be concluded that, although 
Australian suburbs are characterised by lack of liveability and sense of place, good neighbourhood design 
- including planting of trees and shrubs when subdivisions are created (which is common in Europe) - that 
integrates the psychosocial and physical factors impacting social interaction can contribute to more vital 
neighborhoods better able to meet residents’ social needs.  
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