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A B S T R A C T

There is a consensus that higher-density urban settings need to be accompanied by communal outdoor space 
(COS) to bolster the well-being of apartment residents. Nonetheless, there is a lack of studies identifying COS 
types in apartment buildings and systematically assessing the degree to which they provide greenery and are 
used by residents. In response, this study developed a COS typology for apartment buildings in Australian cities, 
measured the degree to which each COS type provides access to greenery, and examined which COS types 
received the most frequent visitation via a resident survey (n = 975). Results show that some dominant COS 
typologies provide scant access to greenery and are underutilised. For instance, the Podium Terrace and Roof 
Terrace types only contained 24 and 8 % vegetated area, with the remainder hard surfaces. Moreover, the 
Podium Terrace and Roof Terrace types averaged no substantial trees. Conversely, ground floor types such as 
Parks and Setback Gardens contained 51 and 53 % planted area, respectively and significant numbers of trees. 
Policy requirements that target specific COS types could elevate their naturalness and increase use.   

1. Introduction

Since the adoption of sustainability goals in the 1990s, the compact
city model has been enshrined in urban planning policy in most nations 
(Angel, 2012). Anticipated positive outcomes of the compact city model 
include reduced automobile dependency and carbon dioxide emissions 
(Matsumoto, Sanchez-Serra, & Ostry, 2012), the conservation of pro-
ductive farmland and natural habitat (McDonald, 2015), reduced 
infrastructure investment for transport, energy and water supply, and 
waste disposal systems, and a greater diversity of local services and 
employment opportunities (Matsumoto et al., 2012). Nonetheless, the 
compact city model has elicited concerns. The adverse effects of higher 

densities can include traffic congestion, air and water pollution, 
expensive housing, diminished quality of life, increased urban heat is-
land effects, high energy demands, and the loss of green spaces (Mat-
sumoto et al., 2012). 

Australia is a microcosm of this situation and is amidst a surge in 
apartment living. In 2021, the Australian Census of Population and 
Housing found that an unprecedented 2,620,903 people (10.3 % of the 
population) resided in apartments. Furthermore, the proportion of 
apartments continues to increase, comprising 31 % of the rise in pri-
vately owned dwellings since 2016 (The Australian Bureau of Statistics, 
2022). Surging apartment dwelling is partly due to the prevalence of 
compact city planning policy in all Australian capital cities. 
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Increasing apartment living in Australia prompts questions about the
required amount of communal outdoor space (COS) residents need to 
bolster physical and mental health and well-being and engender social 
interactions and a sense of community (Kleeman et al., 2022; Huang, 
2006; Lee, 2011; Wu & Ge, 2020). While apartment residents can access 
outdoor space via private open space (e.g., balconies or private court-
yards) and the broader neighbourhood Public Open Space (POS), private 
balconies and courtyards provide limited space for vegetation and POS 
might be a substantial walk away. As such, COS (e.g., terraces or roof 
gardens), is usually the most proximate and potentially verdant space 
(Kleeman et al., 2022). 

1.1. The importance of communal outdoor space 

A slew of international studies has found that the provision of COS 
can impact residents’ satisfaction with their living environment (Huang, 
2006; James & Carswell, 2008; Kleeman et al., 2022). For example, in 
the USA, COS access and quality are instrumental in determining the 
residential satisfaction of apartment dwellers (James & Carswell, 2008). 
This finding was echoed in a Sri Lankan study that identified a positive 
relationship between resident satisfaction with COS and general satis-
faction with an apartment development (Bandara, Rathnayake, Maha-
nama, & Wickramaarachchi, 2020). Conversely, a Taiwanese study 
found that 52 % of the residents of apartment complexes are unsatisfied 
with their domestic environments, and ‘the lack of open space’ was the 
highest-ranked factor (Wang & Chien, 1998). Together, these studies 
suggest a universal desire among apartment residents to access quality 
COS, regardless of their country or setting (Wu & Ge, 2020). 

Some research has concluded that high-rise apartments can incubate 
a slew of social problems. These problems include a decline in the 
mental health of residents (Fanning, 1967; Richman, 1974), a dimin-
ished sense of belonging (Husaini, Moore, & Castor, 1991), and a lack of 
surveillance that can result in an increased crime rate (Wu & Ge, 2020), 
and children exhibiting more behavioural problems, stress and poor 
social development (Andrews, Warner, & Robson, 2019). Conversely, 
high-quality, verdant COS is the basis for forging healthy neighbourly 
relationships, maintaining a sense of belonging and cohesion, and 
helping address possible social problems in high-rise apartment com-
plexes (Wu & Ge, 2020). 

1.2. Health and wellbeing 

In apartment complexes, just having a view of greenery in COS (in 
the form of trees, shrubs, and groundcovers) benefits residents’ well- 
being. Studies have shown that such ‘natural’ window views enhance 
well-being through physiological calming and improve mood and focus 
(Peters & Halleran, 2020) and cognitive functioning (Wells, 2000). 
Further studies of apartment dwellers have shown that a ‘natural’ 
apartment outlook can increase the usage of private balconies (Aydin & 
Sayar, 2020) and communal indoor areas (Kleeman et al., 2022). 
Moreover, the occurrence of trees reliably predicts more regular use of 
COS by children and adults (Kweon, Sullivan, & Wiley, 1998). The 
health benefits of COS became even more critical to consider when 
residents spent more time at home during the COVID-19 pandemic 
(Peters & Halleran, 2020), although residents were not permitted in 
some cases to use such spaces (Ibrahim, 2021). 

1.3. Sociability 

The mere provision of COS is not sufficient to catalyse social ties. In 
some apartment complexes, COS can be barren, uninviting, and un-
comfortable (Kuo, Bacaicoa, & Sullivan, 1998). Indeed, a lack of 
greenery in COS in apartment buildings has been associated with 
perceived crowding, which can detrimentally affect sociability 
(Queensland University of Technology, 2010). Conversely, research in-
dicates that the presence of trees and grass is some of the most critical 

features of COS for promoting social ties (Kweon et al., 1998), which in 
turn contributes to feelings of cohesion and belonging among residents 
(DePooter, 1998; Huang, 2006; Kweon et al., 1998; Wu & Ge, 2020), 
mitigating rising anxiety and loneliness (Peters & Halleran, 2020; 
Skjaeveland & Garling, 1997). This finding is pertinent for older adults, 
with research concluding that those with greater exposure to green COS 
report a more robust sense of community, unity, and ‘belonging’ (Kweon 
et al., 1998). However, the sociability of children also increases with 
greenery. Indeed, one Chicago public housing case study observed 
greater social play interaction between children in vegetated rather than 
‘barren’ COS (Kweon et al., 1998). The development of social ties can be 
explained as a factor of how long residents spend in COS; in this respect, 
the presence and number of trees have been found to predict the dura-
tion of time residents inhabit COS (Coley, Sullivan, & Kuo, 1997). 
Moreover, vegetation in COS (e.g., a flowering Frangipani) adds visual 
intrigue, attracts people to stay and stimulates conversation (Huang, 
2006). Of course, providing greenery in COS must be accompanied by 
ongoing maintenance. Spaces without adequate maintenance can result 
in reduced use of COS and related social interactions (Bandara et al., 
2020). 

1.4. Policy guidance for communal outdoor space design 

Australian state governments have enacted comprehensive 
performance-based apartment design policies, recognising the impor-
tance of apartment and building design to residents’ well-being. Because 
they are performance-based, developers are not required to meet all 
standards if they apply innovative solutions that satisfy the ’qualitative 
intent’ of the objectives. The New South Wales (NSW) State Environ-
mental Planning Policy 65 (SEPP65) (NSW Department of Planning and 
Environment, 2015) was the first of these policies (and is the only policy 
that preceded the building sample studied in this paper). The Western 
Australian (WA) State Government has since developed SPP7.3 Resi-
dential Design Codes Apartments (WA Department of Planning Lands 
and Heritage, 2016) (effective 2019), and the Victorian State Govern-
ment the Better Apartments Design Standards (BADS) (Vic Department 
of Environment Land Water & Planning, 2021) (effective 2021). The 
design guidance in these three state policies for the provision of COS 
relates to COS minimum size (area and dimensions), functionality, 
greenery, and location. 

1.5. Communal outdoor space greenery 

All three apartment design policies emphasise the provision of COS 
greenery through the provision of lawn, shrub plantings and canopy 
trees and the retention of significant vegetation within a development 
site (NSW Department of Planning and Environment, 2015; Vic 
Department of Environment Land Water & Planning, 2021; WA 
Department of Planning Lands and Heritage, 2016). In addition, the 
policies suggest that canopy trees, plants, and other greenery should be 
provided to yield many benefits. These benefits include delivering 
amenity and views for residents, sequestering carbon dioxide, lessening 
stormwater runoff, modifying microclimate, assisting environmental 
and water cycle management, creating habitat for native species, and 
lessening the visual impact of apartment complexes (NSW Department 
of Planning and Environment, 2015; Vic Department of Environment 
Land Water & Planning, 2021). 

1.6. Communal outdoor space functionality 

The policies outline several functions for COS. For example, the NSW 
policy suggests that COS should cater to various age groups and provide 
opportunities for individual and group activities (NSW Department of 
Planning and Environment, 2015). The Victorian policy suggests that 
COS should integrate a variety of recreation facilities for residents of all 
ages, such as playgrounds, productive gardens, and comfortable seating 
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spaces (Vic Department of Environment Land Water & Planning, 2021). 
The WA policy suggests that COS may include seating and play areas, 
pools, basketball courts, tennis courts, dog recreation areas or produc-
tive garden plots so that residents can recreate and socialise (WA 
Department of Planning Lands and Heritage, 2016). 

1.7. Communal outdoor space location and distribution 

The NSW policy advocates that COS be located preferably on ground 
level in deep soil areas (NSW Department of Planning and Environment, 
2015). In contrast, the WA and Victorian policies advocate that the size 
and location of COS can vary in relation to the scale, typology and 
context of development (Vic Department of Environment Land Water & 
Planning, 2021; WA Department of Planning Lands and Heritage, 2016). 
The policies provide differing guidance on the distribution of the COS. 
For example, SPP7.3 (WA) suggests that designers consolidate COS on 
smaller development sites into a single identifiable and useable COS. On 
more significant sites, the policy proposes that COS consist of a series of 
integrated yet complimentary spaces distributed across the apartment 
complex (WA Department of Planning Lands and Heritage, 2016). 
Ambiguously, SEPP65 (NSW) proposes that the location of COS will vary 
in relation to the site context and the development’s scale (NSW 
Department of Planning and Environment, 2015). 

1.8. Communal outdoor space and the development process 

Despite the benefits of high-quality COS and policy guidance for its 
provision, the delivery of COS in Australian apartment developments 
has been shaped by varying views from developers. Some commentators 
suggest that many developers are producing higher volumes of small, 
cheap apartments at the expense of providing high-quality COS (Birrell, 
2012; City of Melbourne, 2013). Nonetheless, some high-end developers 
have seized on COS provision as a powerful tool for marketing their 
apartment development (Kaur, 2017). In Australia, the imagery of 
elegantly designed and furnished COS epitomises a ‘new sophistication’, 
differentiating boutique apartment projects from more utilitarian vari-
eties (Domain, 2022). Not content with just delivering dwellings, the 
rhetoric of such high-end apartment complexes is that developers are 
now ‘building communities in the sky’ catalysed by COS ‘blessed by the 
Australian climate and outdoors lifestyle’ (Domain, 2022). In such 
projects, developers offer prospective buyers a lifestyle replete with an 
authentic ‘community feel’ (Domain, 2022). Hence, COS can be a critical 
attraction for enticing buyers (Sharam, Bryant, & Alves, 2015). How-
ever, despite the alluring marketing, it is not clear that these luxury 
projects are delivering the COS promised due to the exigency of the 
development process. 

1.9. Gaps in the existing literature 

Despite the evident importance of COS provision, there is a lack of 
studies systematically assessing COS types for their usage by residents. 
Prior research has studied indoor and outdoor communal areas of 
apartment complexes in Australia for the critical design features that 
encourage residents’ usage (e.g. BBQs) (Kleeman et al., 2022). However, 
such work does not address broader questions about whether policy-
makers should encourage roof terraces over ground-level courtyards, for 
instance, to achieve greater use. Research focussing on the merits of 
respective COS types is crucial because it is a digestible classification for 
policymakers, designers and developers. There is also a relative lacuna 
of studies systematically assessing COS types for their provision of 
greenery. Indeed, it is unknown what types of COS generally deliver the 
most significant amount of trees or shrubs despite their evident impor-
tance to resident health, well-being and sociability. 

Moreover, current Australian apartment design policies generally 
only address the design of COS generically, eschewing detailed refer-
ences to different morphological types that require very different 

treatments (e.g., roof terrace or front setback garden). This situation is 
surprising as, historically, in architecture and landscape architecture, 
the use of types to classify gardens or buildings (for instance) is well 
established (Condon, 1994; Forty, 2000; Pevsner, 1976). Huang (2006) 
did propose a general typology of COS, e.g., ‘seating space’, ‘activity 
space,’ or ‘vague space’; however, these referred to the dominant 
function rather than the development of a typology based on a more 
comprehensive morphological analysis. 

In response, this paper establishes a novel typology of COS within 
contemporary apartment complexes (developed within the past ~ 20 
years) in the three major Australian cities of Perth (WA), Melbourne 
(Victoria) and Sydney (NSW). It examines the prevalence of COS types 
across Australian apartment developments and systematically accounts 
for the area of COS provision, the amount of greenery delivered, and, 
notably, the usage by residents. Establishing a clear COS typology, 
including the respective provision of greenery and testing associations 
with resident usage, is vital because policymakers can devise more tar-
geted policy recommendations appropriate for specific kinds of COS. 

The research questions guiding this study are:  

1) What are the dominant types of COS in contemporary Australian
apartment developments?

2) To what degree do the dominant types of COS in Australian apart-
ment developments deliver policy recommendations for access to
COS greenery?

3) How frequently do residents use the different types of COS in
Australian apartment developments?

2. Methods

This study examined COS in apartment complexes (n = 113) selected
for inclusion in the High Life study – a cross-sectional research project 
investigating the implications of apartment design for health and well- 
being in Australia (Foster et al., 2019). Apartment developments were 
chosen across Perth (n = 51), Melbourne (n = 32), and Sydney (n = 30). 
Eligible complexes required more than 40 apartments, be at least three 
storeys in height, have been constructed between 2006 and 2016, and 
have accessible endorsed development or architectural plans (Foster 
et al., 2019). This date range restricts the apartment complex sample in 
Sydney to those constructed under SEPP65 (NSW Department of Plan-
ning and Environment, 2015). In Perth and Melbourne, the complexes 
pre-dated the release of apartment design policies – BADS (Vic Depart-
ment of Environment Land Water & Planning, 2021) and SPP7.3 (WA 
Department of Planning Lands and Heritage, 2016), respectively. The 
apartment complex selection method ensured variety in the distance to 
the respective city centres (i.e., <5, 5 to 10, 10 to 20, 20 to 30 and > 30 
km). All residents of the selected apartment buildings were invited to 
participate, except for larger buildings where a maximum of 200 
households were contacted. Apartment complex residents were asked to 
complete a survey on apartment design and health and well-being, 
including questions on their use of COS (Foster et al., 2019). 

For this study, we defined COS as outdoor/external communal spaces 
within or adjacent to the apartment building that belonged to or was 
provided by the development, e.g., courtyards, terraces, and roof gar-
dens (which may or may not include substantial greenery). Internal 
communal spaces such as lobbies, corridors, gyms, libraries, games 
rooms, and lounge or dining rooms were outside the scope of this paper. 

2.1. Identification of the communal outdoor space types 

Historically, in architecture, the two most common methods to 
classify types have concerned function (Pevsner, 1976) or morphology 
(e.g. tower or perimeter block) (Forty, 2000). Classifying landscapes 
into a series of morphological types based on their form, shape or 
structure (e.g. the cloister, the square, the backyard or the bosque) is 
also well-developed (Condon, 1994). Building on such precedents, we 
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conducted a morphological analysis to distil the COS types based on four 
criteria extracted from the architectural or development plans:  

(1) The building type. These were determined with reference to
building types from SEPP65 and its companion Apartment Design
Guide, including narrow infill apartments, row apartments, shop
top apartments, courtyard apartments, perimeter block apart-
ments, tower apartments and hybrid developments (NSW
Department of Planning and Environment, 2015). This criterion,
to some degree, determines the type of COS possible. For
instance, a tower on a podium ensemble will generally result in
podium terrace COS.

(2) The degree of spatial enclosure. This criterion determined the
spatial experience of the COS type and was assessed by recording
how many sides of the COS were defined by a building edge.

(3) The location of the COS. This criterion was determined by
identifying whether the COS was situated on the ground floor,
podium or roof.

(4) The structural condition of the COS. This criterion assessed
whether the COS was located on a building structure or deep soil
zone. COS positioned immediately above a car park or other
constructed spaces was considered ‘on structure.’ 

Using an inductive analysis (Swaffield & Deming, 2011) based on 
these criteria, a series of consolidated morphological COS types were 
then derived and assigned to each apartment complex. 

2.2. Spatial analysis of the communal outdoor space types 

Three measures were extracted to determine the amount of greenery 
provided in the COS, including (1) the area (m2) of COS provided per 
apartment; (2) the presence or absence of significant trees; (3) the per-
centage area of vegetated and hardscaped surfaces within the COS. For 
each apartment complex, the COS measures were extracted from scaled 
drawings of the endorsed architectural or development plans and cross- 
referenced with measurements taken in Nearmap using high-resolution 
aerial photography (Nearmap, 2022) to validate what had been pro-
vided on-ground. The presence of a significant tree was defined by it 
being established and having a full canopy that could provide adequate 
shade and shelter for people. 

2.3. Usage of communal outdoor space types 

The High Life survey asked residents about their use of COS within 
their apartment complex using the question, ‘How often do you use the 
following facilities or spaces in your apartment building or complex?’ 
Response options included never or almost never, a few times a year, at 
least once a month, at least once a week, and almost daily or daily. If a 
participant used multiple COS, we coded the highest use-value. A 
dichotomous use variable capturing more frequent/habitual use was 
then created – those who used their COS at least once a month, week, or 
daily were coded as a ‘frequent user’ and those who used their COS ‘a 
few times a year’ or ‘never’ was coded as an ‘infrequent user.’ After 
excluding respondents with missing data, the sample for this research 
included 975 participants. 

2.4. Statistical analysis 

One-way analysis of variance (ANOVA) was used to test whether 
residents’ sociodemographic characteristics differed by city. Pearson’s 
chi-square tests (χ2) were used to examine whether the COS typologies 
had different levels of use by apartment residents, and additional post 
hoc tests identified which specific types significantly differed by the 
level of use. 

3. Results

Table 1 presents summary statistics of the apartment complex sample
(n = 113), showing the size, number of units, and presence of COS. Most 
of the complexes analysed (80 %) contained a COS. A higher proportion 
of buildings in Sydney provided a COS (93 %), whilst Melbourne and 
Perth had lower proportions of buildings providing COS (82 % and 65 
%). Overall, the apartment complexes averaged 4.2 m2 COS per apart-
ment. Sydney complexes provided 6.8 m2 of COS per apartment, while 
the figures for Perth and Melbourne were 3.7 m2 and 1.8 m2, 
respectively. 

Seven unique COS types were identified: (1) Park, (2) Setback Gar-
den, (3) Courtyard Garden, (4) Urban Space, (5) Podium Courtyard, (6) 
Podium Terrace, (7) Roof Terrace (Fig. 1) (Table 2). 

3.1. Communal outdoor space types 

The dominant COS type was the Podium Courtyard (31.86 %), fol-
lowed by the Setback Garden (15.93 %). The ground-level Park COS type 
was the least prevalent (0.88 %). The prevalence of the different types 
was reasonably consistent across the three cities, with the podium 
courtyard being the dominant COS type in each. The most common COS 
types in Sydney were the Setback Garden (9.73 %) and Podium Court-
yards (9.73 %); in Perth, the Podium Courtyard (12.39 %) and Podium 
Terrace (8.85 %), and in Melbourne, the Podium Courtyard (9.73 %) and 
Roof Terrace (3.54 %). 

3.2. Communal outdoor space types greenery 

The ground-level COS types, notably the Park and Setback Garden, 
provided a greater area of COS on average (13.28 m2 and 7.16 m2 per 
apartment, respectively) than the COS types built on structures such as 
the Roof Terrace type (2.23 m2 / apartment), Podium Terrace type (3.96 
m2. / apartment) and Podium Courtyard type (3.57 m2 / apartment). 

The Ground-level COS types (i.e., Park and Setback Garden) gener-
ally contained more significant trees in the dedicated COS areas (an 
average of 15 and 2.89 trees per COS, respectively) (Fig. 2). In contrast, 
the COS types on building structures, such as the Podium Terrace of Roof 
Terrace types, did not contain significant trees (defined by having a full 
canopy that could provide adequate shade and shelter for people) 
(Figs. 3 and 4). In addition, the ground-level Park, Setback Garden, 
Courtyard Garden, and types typically provided the highest percentage 
of vegetated surfaces such as lawn or shrub planting (50.94 %, 53.02 % 
and 34.73 %, respectively) and the lowest proportion of hardscape 
ground coverings, e.g., paving (Fig. 5). Conversely, the Podium Terrace 
and Roof Terrace types provided minimal vegetated surfaces (24.18 % 
and 7.63 %, respectively). 

Table 1 
Overview of the apartment complex characteristics.   

Overall (n 
= 113) 

Sydney (n 
= 30) 

Perth (n 
= 51) 

Melbourne (n 
= 32) 

Distance from CBD 
(km)  

10.2  15.5  8.3  8.1 

Apartments per 
complex  

94.3  89.3  87.4  109.8 

Floors per complex  7.8  8.3  7.8  7.4 
Blocks per complex  1.5  1.9  1.4  1.5 
COS per complex 

(m2)a
387.2  564.9  368.1  188.2 

COS per apartment 
per complex (m2)a

4.2  6.8  3.7  1.8 

Table reports averages. 
a Applies to complexes that had COS: overall n = 91; Sydney n = 28; Perth n =

42; Melbourne n = 21. 
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3.3. Communal outdoor space type usage 

Table 3 presents the sociodemographic characteristics of the resident 
sample (n = 975), stratified by city location. Females accounted for 60 % 
of the sample, and the average age was 43. Approximately half of our 
sample lived with a partner (52 %) and had an annual household income 
of over $100,000 (49 %), while two-thirds were tertiary educated (67 
%). In terms of city differences, residents in Sydney were more likely to 
be older, more educated, and live with a partner than Melbourne or 
Perth residents. 

The residents’ use of the identified COS typologies is presented in 
Table 4. Overall, almost one-third of residents (32 %) were frequent 
users of COS (at least once a month), while 68 % were infrequent users. 
We also identified significant differences in COS use between cities: 32 
% of Perth residents frequently used their COS, compared to 29 % in 
Sydney and 15 % in Melbourne. A higher proportion of residents with a 
Park type used their COS frequently (i.e., 63 %) – although notably, just 
1 % of the sample had this typology – followed by the Courtyard Garden 
type (43 %), Podium Terrace type (40 %) and Podium Courtyard type 
(34 %) (Figs. 6 and 7). The lowest levels of frequent use were among 

Fig. 1. The COS typology. These plans are indicative only as our ethics approval prevents the release data identifying the study buildings.  
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participants with a Roof Terrace type (14 %). Post-hoc tests revealed 
that Courtyard Gardens and Roof Terraces had statistically significant 
differences in COS use (p < 0.001). 

4. Discussion

This paper presented a novel morphological typology of COS designs
in Australian apartment developments. It analysed how the respective 
types deliver on policy recommendations for greenery. It also explored 

how residents use their COS and if this differed by the COS type 
provided. 

The results indicate that aspirational policy measures for greenery in 
COS have not been consistently implemented in the design and devel-
opment of particular COS types. For instance, the Podium Terrace and 
Roof Terrace types contained minimal softscape and had no substantial 
trees, while Podium Courtyards averaged less than one. This situation is 
concerning and represents a missed opportunity for health promotion, 
given the documented importance of greenery in COS for resident 

Table 2 
The COS typology key statistics of all apartment complexes (n = 113), including those without COS.  

COS type Location Main build 
type 

COS type all 
complexes % (n) 

COS type Sydney 
% (n) 

COS type 
Perth % (n) 

COS type 
Melbourne % (n) 

Area COS / 
unit (m2) 

Av no. 
trees 

% COS area 
planting 

Park Ground Perimeter 
block 

0.88 0.88 0.00 0.00  13.28  15.00  50.94    

(1) (1) (0) (0)
Setback 

Garden 
Ground Varies 15.93 9.73 3.54 2.65  7.16  2.89  53.02    

(18) (11) (4) (3)
C/yard 

garden 
Ground Perimeter 

block 
7.08 0.88 5.31 0.88 3.40  0.13  34.73    

(8) (1) (6) (1)
Urban 

Space 
Varies Tower 2.65 0.88 0.88 0.88 3.22  0.00  25.74    

(3) (1) (1) (1)
Podium C/ 

yard 
Podium Perimeter 

block 
31.86 9.73 12.39 9.73 3.57  0.54  34.56    

(36) (11) (14) (11)
Podium 

Terrace 
Podium Varies 10.62 0.88 8.85 0.88 3.96  0.00  24.18    

(12) (1) (10) (1)
Roof 

Terrace 
Roof Tower 8.85 1.77 3.54 3.54 2.23  0.00  7.63    

(10) (2) (4) (4)
No COS   19.47

(22)

Fig. 2. The Ground-level COS types, such as Setback Gardens (pictured), generally contained the most significant trees due to the presence of deep-soil zones. Note: 
This photograph is an indicative example only as our ethics approval prevents the release data identifying the study buildings. 
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health, well-being and sociability (Peters & Halleran, 2020; Wells, 
2000). 

This finding relates to previous research by the authors that a lack of 

comprehensive policy guidance resulted in less application of policy 
objectives and related design features that might improve residents’ 
health (Foster et al., 2022). Furthermore, the results indicate a potential 

Fig. 3. Podium Terrace COS types (pictured), located on building structure, did not contain significant trees due to a lack of deep soil zones. Note: This photograph is 
an indicative example only as our ethics approval prevents the release data identifying the study buildings. 

Fig. 4. COS types on building structure, such as the Roof Terrace type (pictured), also did not contain significant trees due to a lack of deep soil zones and structural 
constraints. Note: This photograph is an indicative example only as our ethics approval prevents the release data identifying the study buildings. 
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mismatch between the delivered COS and that residents prefer. For 
example, whilst the park typology was rarely delivered, it was associated 
with the highest levels of frequent use. Conversely, while the Roof 
Terrace typology was commonly delivered, it was associated with the 
lowest levels of frequent use. 

4.1. Explaining constraints within communal outdoor space types 

4.1.1. A lack of vegetated landscape and significant trees in communal 
outdoor space 

Our analysis shows a disjunction between policy aspirations for 
verdant COS and the relative barrenness of constructed COS, particu-
larly concerning a lack of significant trees. Interestingly, the endorsed 
architectural or development plans often show a proliferation of large 
trees in the Podium Courtyard and Podium Terrace types. However, 
validating the plans through analysis of recent high-resolution aerial 
imagery (Nearmap 2022) typically revealed a reduced number of small 
stunted trees and, in isolated cases, substituting lawn with artificial turf 
(Fig. 8). Moreover, the lack of significant trees is unlikely to be attrib-
uted to juvenile tree specimens, as even the newest apartment de-
velopments assessed were constructed six years ago (in 2016) (Foster 
et al., 2019). 

So, why are many COS types providing a paucity of significant trees, 
shrubs and groundcovers? Some developers resist substantial ground- 
level COS, which could accommodate substantial greenery in deep-soil 
zones, because of a perceived loss of commercial floor space, particu-
larly when they need to accommodate buffer zones around mature trees 
(Frecker, 2019). Material and labour costs also make buildings higher 
than four storeys more expensive than other housing types, financing to 
develop such apartment projects is hard to obtain (Kelly & Donegan, 
2015), and banks require developers to pre-sell as much as 90–100 % of 
the properties before they build (Kelly & Donegan, 2015). In the pro-
tracted period between the apartment development’s inception and 
completion (Sharam et al., 2015), uncertainties and last-minute 

compromises can see developers shirk the cost and complications of 
providing verdant COS. For instance, the construction complications 
associated with Roof Terrace and Podium Terrace types, such as craning 
the soil to provide a growing medium for trees, can concern developers 
(Frecker, 2019). Moreover, when designers plan for well-vegetated COS 
or significant trees on structure, developers must provide tree pits with 
deep soil, waterproofing membranes, irrigation systems, drainage, and 
extensive maintenance (Fig. 9). 

These constraints particularly stymie the provision of significant 
trees. Indeed, a medium-sized tree with a canopy 4.5 m in diameter 
requires a sizeable 28 m3 of planter soil (Vic Department of Environment 
Land Water & Planning, 2021). This demand represents a ‘loss’ of 
potentially developable area and a substantial increase of weight born 
by the structure of the building. For example, a cubic metre of moder-
ately damp soil can weigh between 1.2 and 1.7 metric tons. One modest 
tree can add up to 46 metric tons of soil, which needs to be supported by 
the building structure. Moreover, it is a genuine challenge for developers 
to retain existing ground-level trees during construction (Kelly & 
Donegan, 2015). Finally, a lack of significant trees may be because 
building management has had to replace them, as tree planting in con-
strained tree pits can lead to soil degradation over time, requiring the 
replacement of both the tree and soil (Jim, 2019). 

The result of such constraints can be small fragments of COS on 
podiums or rooftops that are ‘barren’ and entirely paved and can quickly 
assume a derelict feel. Such COS can feel like a tacked-on ‘afterthought’ 
that residents summarily ignore. Indeed, small areas of COS in apart-
ment complexes are typically underutilised and, in many cases, are 
empty for extended periods (Mahdavinejad, Mashayekhi, & Ghaedi, 
2012). This situation can lead to the assumption that residents do not 
want or use COS and, therefore, it is superfluous. 

4.2. Explaining differences in communal outdoor space type usage 

The very high usage of the Park type (recognising its limited 

Fig. 5. The ground-level COS types, such as the Courtyard Garden (pictured), typically provided the highest percentage of vegetated surfaces such as lawn or shrub 
planting, in part because of the presence of deep-soil zones. Note: This photograph is an indicative example only as our ethics approval prevents the release data 
identifying the study buildings. 

J. Bolleter et al.



occurrence) likely flows from the presence of mature trees, generous 
size, and recreational utility. On the other hand, the high usage of 
Courtyard Gardens, Podium Terraces, and Podium Courtyards may stem 

from various factors. Firstly, they are most likely to have facilities, 
particularly pools (Bandara et al., 2020), and are generally integrated 
with indoor COS, such as gyms and games rooms, and thus are easily 
accessed (Kleeman et al., 2022) (Fig. 10). Indeed, a previous study 
audited apartment buildings’ indoor and outdoor communal areas in 
Perth, Melbourne and Sydney for the critical design features that 
encourage residents’ usage (Kleeman et al., 2022. The odds of using COS 
were highest if there was a pool, included any greenery and provided 
dining furniture and food preparation facilities. This finding conforms 
with the high use of Courtyard Gardens, Podium Terraces, and Podium 
Courtyards in this study. 

Passive surveillance of the Courtyard Garden, Podium Terrace, and 
Podium Courtyard types from surrounding apartments could also make 
them feel safer to residents. Furthermore, the framing of the building 
envelope provides some shelter from adverse weather. Finally, these 
COS are generally more central and accessible than isolated COS, such as 
Roof Terraces (Kleeman et al., 2022). The Urban Space type recorded 
moderate use levels, plausibly because of its proximity to building en-
trances and, in some cases, the presence of cafes and restaurants and 
resulting urban activation. 

Other factors may explain the relative lack of use of certain COS 
types. Interestingly, despite its provision of mature trees and vegetated 
landscape, the Front Setback type was relatively poorly used by resi-
dents. One factor explaining this could be that residents are not as 
comfortable using interstitial spaces and are neither semi-private (for 
building residents) nor public. Perhaps this flows from suburban settings 
where front gardens are more a space for public ‘display’ than back-
yards, which are private with a greater emphasis on utility (Seddon, 
1994). It might also relate to the building location – high-traffic roads 
would make these unpleasant spaces to use (an analysis of the building 
setting was beyond the scope of this study). However, it is worth noting 
that even if residents do not frequently utilise a Front Setback type, it 
does not mean it does not serve practical purposes. For instance, a 
verdant Front Setback with low usability levels may bolster mental 
health through green space views (Peters & Halleran, 2020), screen 
major roads from apartment balconies, support biodiversity and help 
shade apartments from the afternoon sun. 

The Roof Terrace type received the lowest usage by residents, 
possibly due to their spatial isolation, weather exposure, a lack of sig-
nificant recreational facilities, e.g., a pool or significant trees, and a lack 
of connection with internal communal spaces (Kleeman et al., 2022). 
Indeed, our finding confirms that the most valued spaces are familiar 
and easily accessed (Huang, 2006). The relative isolation of Roof 
Terrace types means, for example, that a resident hosting a barbeque 
must lug food and utensils up a lift to the roof. In addition, while they 
generally provide views, some people experience a fear of heights and 
could feel uncomfortable (Ng, 2017), and parents may have safety 
concerns regarding their children using such spaces. Finally, apartments 
do not generally provide passive surveillance of Roof Terrace types, and 
as a result, some building residents could perceive them as unsafe, 
particularly at night (Merry, 1981). 

Usage of the COS types could be boosted by actively catering for 
children. However, our analysis revealed that no apartment complexes 
provided outdoor spaces or equipment for children’s activities. This 
worrying situation confirms observations in the relevant literature (for 
example Spencer & Woolley, 2000) that many ‘high-rise complexes do 
not provide any spaces inside or out for children’s activities’ (Costello, 
2005, p. 57) or enough bedrooms (Young, 2022). This situation is con-
cerning because our survey found that 12 % of all respondents lived with 
children. A lack of children’s play facilities in COS may result from 
developers pitching apartment dwellings to ‘empty nesters’ or young 
professionals (Fincher & Gooder, 2007) and ‘virtually ignoring the needs 
of children and families’ (Andrews et al., 2019). Indeed, some de-
velopers consider that child-free spaces are, in most instances, prefer-
able (Costello, 2005). 

Table 3 
Demographic characteristics of study sample.   

Overall % 
(n) 

Perth % 
(n) 

Melbourne % 
(n) 

Sydney % 
(n) 

p 

% (n) 100 (975) 43.6 
(425) 

32.1 (313) 24.3 
(237)   

Sex      
Male 40.3 

(393) 
44.2 
(188) 

34.8 (109) 40.5 (96)  0.036 

Female 59.7 
(582) 

55.8 
(237) 

65.2 (204) 59.5 
(141)   

Age (years)a 42.6 
(15.8) 

42.0 
(16.0) 

41.5 (14.9) 45.4 
(16.4)  

0.007  

Living with 
partner      

Yes 51.5 
(502) 

48.5 
(206) 

44.7 (140) 65.8 
(156)  

0.000 

No 48.5 
(473) 

51.5 
(219) 

55.3 (173) 34.2 (81)   

Education      
Secondary or 

less 
14.2 
(138) 

17.9 
(76) 

10.9 (34) 11.8 (28)  

Trade/ 
certificate 

18.9 
(184) 

21.6 
(92) 

17.9 (56) 15.2 (36)  0.003 

Bachelor or 
higher 

67.0 
(653) 

60.5 
(257) 

71.2 (223) 73.0 
(173)   

Household 
income      

$0 - $60,000 22.5 
(219) 

21.4 
(91) 

25.6 (80) 20.3 (48)  

$60,001 - 
$100,000 

24.1 
(235) 

25.6 
(109) 

25.9 (81) 19.0 (45)  0.130 

>$100,001 49.0 
(478) 

48.0 
(204) 

45.0 (141) 56.1 
(133)  

Not reported 4.4 (43) 4.9 (21) 3.5 (11) 4.6 (11)  

P values comparing differences by city from Pearson Chi-Square (categorical 
variables) and one-way ANOVA (continuous variables). aMean and standard 
deviation (SD) for continuous variables. 

Table 4 
Use of COS types by the resident sample.   

Overall % 
(n) 

Infrequent use 
% (n) 

Frequent use 
% (n) 

p Post 
hoc test 

% (n) 100 
(975) 

68.1 (664) 31.9 (311)   

COS typology    0.000  
Park 100 (8) 37.5 (3) 62.5 (5)  
Setback 

Garden 
100 
(112) 

75.9 (85) 24.1 (27)  

Courtyard 
Garden 

100 
(106) 

56.6 (60) 43.4 (46) *** 

Urban Space 100 (87) 71.3 (62) 28.7 (25)  
Podium 

Courtyard 
100 
(444) 

66.4 (295) 33.6 (149)  

Podium 
Terrace 

100 
(114) 

60.5 (69) 39.5 (45)  

Roof Terrace 100 
(104) 

86.5 (90) 13.5 (14) *** 

P comparing differences from Pearson Chi-Square. *** For post hoc tests on 
significant chi-square p-values, denote in which predictor categories the sig-
nificant difference between infrequent/frequent use lies. 
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Fig. 6. A higher proportion of residents with a Courtyard Garden type (pictured) used their COS frequently. Note: This photograph is an indicative example only as 
our ethics approval prevents the release data identifying the study buildings. 

Fig. 7. A high proportion of residents with a Podium Terrace type (pictured) also used their COS frequently. Note: This photograph is an indicative example only as 
our ethics approval prevents the release data identifying the study buildings. 
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Fig. 8. Our analysis shows a disjunction between policy aspirations for green COS and the relative barrenness of constructed COS. Note: This photograph is an 
indicative example only as our ethics approval prevents the release data identifying the study buildings. (For interpretation of the references to colour in this figure 
legend, the reader is referred to the web version of this article.) 

Fig. 9. Planting beds are installed for a Podium Courtyard landscape. Note: This photograph is an indicative example only as our ethics approval prevents the release 
data identifying the study buildings. 
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4.3. Implications for Australian apartment design policy 

Below, we set out some critical suggestions for augmenting the 
provision and delivery of communal green space. 

4.3.1. The need for mandatory provision of COS 
Notably, 20 % of the apartment complexes delivered no COS for 

apartment residents. In NSW, this situation results from SEPP65, which 
does not mandate COS provision if developers ‘provide larger balconies 
or increased private open space for apartments’ and ‘demonstrate good 
proximity to public open space and facilities and/or provide contribu-
tions to public open space’ (NSW Department of Planning and Envi-
ronment, 2015). Similarly, the Victorian policy (BADS) stipulates that 
only developments with ten or more dwellings must provide COS larger 
than 30 m2 (Vic Department of Environment Land Water & Planning, 
2021). In this respect, it is interesting that the provision of COS is 
contingent on the number of dwellings in a development when the 
perceived ‘intensity’ of development stems from many factors (e.g., 
building type, location), not just the reductive metric of dwelling yield. 
Moreover, we argue that POS in the neighbourhood does not necessarily 
replace COS, given that accessibility and the overall experience vary. For 
example, elderly residents or parents with young children could be less 
inclined to use POS in the neighbourhood than appropriately designed 
COS more conveniently located within the apartment complex. Indeed, 
the literature suggests that the most appreciated open spaces are not an 
extended distance from home but are familiar and close (Huang, 2006; 
Wu & Ge, 2020). Moreover, meeting and developing a genuine 
connection with fellow building residents is presumably less likely to 
occur in a park at some distance (for instance) than in COS in the 
apartment building – although we recognise the myriad factors involved 
in this process. 

4.3.2. The need for policy guidance addressing different types of COS 
Given the morphological diversity of COS types identified, it would 

be beneficial for policymakers to target planning guidance to different 

COS types. This typological approach would avoid ambiguous and 
confusing statements such as ‘the size, location and design of communal 
space will vary depending on the site context and the scale of develop-
ment’ (WA Department of Planning Lands and Heritage, 2016). Rather 
than trying to stretch generic policy guidance across such a diversity of 
COS types, targeted policy guidelines could address these markedly 
different iterations of COS (e.g., the Park type compared to the Roof 
Terrace Type) and how they deliver an experience of green space. For 
instance, if apartment guidelines adopted the COS typology developed 
as a framework (with some provision for the area), they could realisti-
cally stipulate the number of significant trees of any type, contingent on 
COS size limitations. 

COS type-specific design guidance should prioritise bolstering ex-
periences of nature for children growing up in apartments (Sarkissian & 
La Rocca, 2003). Ideally, policymakers should consider each COS type 
identified for what it offers children residing in the building. Unfortu-
nately, while the apartment design policies refer to the need to provide 
for children in COS design, these recommendations find little expression 
in built reality. As such, mandatory standards could be considered, for 
example, for leveraging the provision of playgrounds. While Australia 
has no explicit child-friendly policy on apartment complex design 
(Andrews et al., 2019), it could refer to those developed elsewhere, such 
as Vancouver, as a model (City of Vancouver, 1992). 

4.4. Are communal outdoor space standards needed? 

The literature confirms that access to COS is contingent on the sup-
port of government policies (Foster et al., 2022; Glaeser & Sacerdote, 
2000). Spatial and functional standards for the provision of POS (For 
example, Lancaster, 1990) provide a template for future COS standards. 
Policymakers could target a future COS standard to the COS types 
established in this paper, stipulating tree and vegetation cover and 
provisions for children. Nonetheless, we recognise that POS standards 
have been, in some cases, controversial and challenging to apply and 
that ‘pure quantitative standards without consideration of quality are 

Fig. 10. The high usage of Podium Courtyards may stem from available facilities, particularly pools, their integration with indoor COS, and their general acces-
sibility. Note: This photograph is an indicative example only as our ethics approval prevents the release data identifying the study buildings. 
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not meaningful’ (Haaland & van den Bosch, 2015). A future COS stan-
dard must balance quantitative standards with qualitative measures 
while affording flexibility to avoid constraining innovation. Moreover, it 
should address how COS provision should relate to POS provision in the 
surrounding neighbourhood, a current grey area. 

4.5. Limitations 

We acknowledge the paper’s limitations. Firstly, it focuses on a 
sample of relatively recent apartment buildings (i.e., the findings are 
generalisable to other contemporary buildings but may not apply to 
older buildings). However, there is variability in the building location (i. 
e., city location and distance to the CBD) and area disadvantage (Foster 
et al., 2022). Moreover, the High Life sample is a relatively 
well-educated and high-income population. Future research could 
explore the impact of improved COS provisioning from an equity 
perspective (for example, whether high-quality COS is primarily only 
available to more affluent populations, with underprivileged groups 
displaced to older, under-provisioned apartment buildings) (Foster 
et al., 2019). Furthermore, the paper does not explore the degree to 
which apartment dwellers use POS in their neighbourhood (or else-
where) and how this POS use is affected by the presence of COS. 
Nonetheless, this is a worthy area of future research. Finally, while this 
paper primarily investigates COS provision from the perspective of its 
value and benefits for residents, future research could adopt other 
frameworks relating to climate adaptation strategies, including biodi-
versity conservation, thermal regulation, and ecosystem management, 
and how such strategies can enhance COS resilience to environmental 
change. 

5. Conclusion

To our knowledge, this is the first study to develop a novel typology
of COS in apartment buildings and quantify their use by apartment 
residents. The typology included the following types: (1) Park, (2) 
Setback Garden, (3) Courtyard Garden, (4) Urban Space, (5) Podium 
Courtyard, (6) Podium Terrace and (7) Roof Terrace. The paper then 
systematically accounted for their respective green space provision and 
usage by residents. Dominant COS typologies on podiums and rooftops 
delivered comparatively poor access to green space – in the form of 
significant trees and vegetated landscapes. There was also a relative 
mismatch between the types provided and their use – the Park type was 
extremely rarely delivered but popular among residents, whereas Roof 
Terraces were widespread but less frequently used. These findings are 
essential in the context of a slew of international studies that found that 
well-designed, verdant COS is a significant driver of resident satisfaction 
(Huang, 2006; James & Carswell, 2008; Kleeman et al., 2022), which 
supports resident mental and physical health (Peters & Halleran, 2020), 
are the basis for forging positive neighbourly relationships, maintain a 
sense of belonging and cohesion, and help address possible social 
problems (Wu & Ge, 2020). Nonetheless, we note the challenges to 
quality COS provision, including increased complexity and expense, a 
loss of yield, and the need to replace trees periodically. 

Given the evident importance of COS and the challenges to its pro-
vision, policy shifts should rectify the issues we have identified by 
including targeted requirements that specifically address the design and 
provision of the different COS types. 
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