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a b s t r a c t 

This paper introduces a comprehensive method to measure the implementation of residential apartment 

design policies in Australia. It describes a protocol for extracting and measuring potentially health-enhancing 

policy-specific design requirements derived from three current residential apartment design policies in Sydney, 

Melbourne and Perth. These requirements focus on ten key design elements: (1) solar access, (2) natural 

ventilation, (3) private open space, (4) communal open space, (5) circulation spaces, (6) acoustic privacy, (7) 

outlook and (8) visual privacy, (9) bicycle and car parking and (10) apartment mix. This paper also describes 

the computation of scores to quantify the levels of on-ground implementation of the design requirements and 

compliance with the policies. The method will allow researchers to objectively quantify, benchmark and assess 

the uptake of apartment policy in apartment design and construction to inform future policy development. 
• Measurements were developed to systematically assess apartment buildings for their implementation of 

specific design requirements stipulated by State Government design policies. 
• Policy implementation was defined as the degree to which the apartment buildings adhered to the 

requirements outlined by the apartment design policies. A scoring system was developed to quantify policy 

implementation at both the apartment and building levels. 
• This method can be replicated to allow researchers to objectively quantify, benchmark and assess the uptake 

of apartment policy in apartment design and construction to inform future policy development. 
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Specifications table 

Subject Area: Environmental Science 

More specific subject area: Urban planning and architecture 

Method name: Apartment policy design measurement 

Name and reference of original method: N/A 

Resource availability: N/A 

Method details 

All major Australian cities are currently experiencing a boom in the construction of apartments,

reflecting a range of factors including land supply constraints, affordability considerations and a desire 

to reside close to employment and amenities [1] . However, concerns have been raised about the

quality of what is being delivered and the potential negative impacts of poor design on building

residents [2 , 3] . This situation has prompted the introduction of new residential apartment design

policies by Australian State Governments to regulate and improve design outcomes conducive to 

resident amenity, good health and well-being. Since 2002, apartment buildings in NSW have been 

developed under the State Environmental Planning Policy 65 (SEPP65) [4] and the Apartment Design

Guide in New South Wales (NSW) [5] which was the first Australian design policy for apartment

building developments to be introduced. More recently, other Australian States have sought to 

improve the design quality of apartment buildings being developed and have introduced their own 

respective design guidelines. The Western Australian government introduced the State Planning Policy 

7.3 Residential Design Codes Volume 2 - Apartments in Western Australia (WA) in 2019 [6] ; and the

Victorian state government introduced the Better Apartments Design Standards (BADS) in 2021 [7] .

Whilst SPP7.3 and BADS have largely emulated and are based upon SEPP65, there are inconsistencies

and differences between the three policies in terms of the number of design requirements listed and

the specific standards of those requirements. The WA and VIC policies also acknowledge the role of

apartment design can play on promoting health and wellbeing, with both explicitly stating an aim to

impact health outcomes. 

The relatively recent introduction of these design policies presents opportunities for natural 

experiments to monitor and evaluate the impact of these policy interventions on planning, design and

resident perceptions, experiences and health and well-being outcomes. Indeed, knowledge concerning 

the implementation of apartment design requirements is vital to help policymakers understand 

whether policies are being implemented as intended and, if not, identify which design objectives 

are not being adhered to. This requires detailed assessment and quantification of which policy 

components were implemented as intended in constructed buildings (i.e., to assess the ‘dose’ of 

the policy implementation). Without this information, it is impossible to know whether any positive 

effects (e.g., desirable design or health outcomes) result from the policy intervention, and difficult to

establish whether a lack of observed policy impact is due to incorrect policy principles or inadequate

policy implementation, or indeed, a mix of both. The development of policy-specific design measures 

is thus essential to accurately measure the implementation of compliance against specific policy 

design requirements and assess how constructed buildings reflect the intended design outcomes of 

the policy. 

The high life project 

The High Life project is a cross-sectional, observational study evaluating the implementation of 

design policy requirements in apartment buildings in three Australian cities and their association 
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ith the health and well-being outcomes of approximately 10 0 0 adult residents of these buildings

8] . It aims to provide empirical evidence on the association between apartment design requirements

nd resident health and wellbeing outcomes to guide future policy decisions on the design

nd location of residential apartment buildings, thereby contributing to the creation of healthy,

quitable higher-density communities [8] . The study focuses on recently constructed (i.e., in the

ast 10 years) apartment buildings in Sydney, NSW, Melbourne, VIC and Perth, WA. In Sydney,

uildings were developed under the operational SEPP65 policy, whereas in WA and VIC, where

tate governments have only recently legislated new apartment design policies (SPP7.3 and BADS,

espectively) developments in the study sites were developed under former residential design policies.

hese policies contained few design standards (i.e., State Planning Policy 3.1, Residential Design

odes in Perth [9] ) or were entirely discretionary (i.e., Guidelines for Higher Density Residential

evelopment in Melbourne [10] ). This presented a unique opportunity to assess the alignment of

urrent apartment design and development practices against the new policy aspirations. A core aim

f the High Life project was to assess: 

1) The degree to which constructed apartment developments in Sydney comply with the design

aspirations and standards outlined in the NSW state design policy (i.e., SEPP65); 

2) Evaluate and benchmark how aligned current industry practice/apartment development in Perth

(WA) and Melbourne (VIC) is with the design aspirations and requirements in the newly

introduced state policies (SPP7.3 and BADS respectively). 

This MethodsX paper outlines the comprehensive process of developing policy-specific measures of

he residential design policies, data extraction methods, and computation of scores to quantify the

evels of on-ground implementation of the design requirements and compliance with the policies. 

Apartment buildings were randomly selected from the greater metropolitan areas of Sydney,

elbourne and Perth based on their distance to the central business district and area level of Relative

ocio-economic Disadvantage (IRSD, low, medium or high) [8] . To be eligible, buildings needed

o: have > 40 apartments; be three or more storeys; be built between 2006 and 2016 and have

vailable endorsed architectural or development plans (including floor plates for each building level

nd elevations for each aspect). Further detail on the methodology for identifying eligible apartment

uildings is available elsewhere [8] . The final sample comprised n = 173 buildings (NSW = 57;

A = 69; VIC = 47) containing n = 10,533 apartments (NSW = 2679; WA = 4462; VIC = 3412). 

dentifying potential health-enhancing residential design policy requirements 

The three apartment design policies vary slightly in their structure and terminology. However,

hey are broadly consistent in their content, setting out a series of design elements that deal with

 different aspects of building siting and design. Each design element contains several objectives

escribing the desired design outcomes and a list of ‘design criteria’ (SEPP65) or ‘acceptable outcomes’

SPP7.3) or ‘standards’ (BADS) that provide specific, measurable requirements for achieving an

bjective. Further, ‘design guidance’ provides advice on additional design responses for how the

bjectives, design criteria or standards can be achieved in cases where design criteria cannot be met. 

Each of the apartment design policies was reviewed for requirements across the following eight

esign elements: (1) solar and daylight access; (2) natural ventilation; (3) acoustic privacy; (4) outlook

nd visual privacy; (5) indoor space; (6) private open space; (7) communal spaces; (8) circulation

paces. These design elements were derived from prior research that audited apartment design

olicies for their potential to promote health [8] and were broadly consistent with the groupings

f design requirements in all three policies. Additional design requirements that impacted the ease

nd experience of apartment living were also extracted. These were bicycle and car parking, and

partment mix. Despite its importance for health, thermal comfort was not included as a separate

esign objective because the policies had few requirements that could be measured using our

ethodology. Moreover, other relevant requirements were embedded within the solar and daylight

ccess and natural ventilation assessments. 

All design requirements across the elements were reviewed and extracted if they: (1) had a

lausible relationship with promoting positive health and well-being outcomes; (2) included a stated
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and potentially measurable criterion or standard, rather than simply outlining general suggestions to 

help deliver a design outcome; and (3) related to the design of the (i) apartment, (ii) residential

floors, or (iii) the wider building. For example, under the element of outlook and visual privacy,

a requirement advocates for ‘setbacks to adjacent buildings and uses to ensure adequate amenity’ 

[7] . This did not qualify as a measurable requirement. In contrast, provisions outlining minimum

corridor widths [5] were included In this instance, the corridor widths of each residential floor were

measured and all apartments were assigned the corridor width of the respective floor level and

corridor on which they were located. For each building, the percentage of residential floors that

met (or exceeded) the width requirement were then computed. Similarly, the solar and daylight

access element, requiring that buildings ‘configure internal apartment layouts to optimise solar access 

opportunities’ was not an eligible requirement [7] , whereas stipulating a percentage of apartments

that must receive two hours of direct sunlight between 9 am and 3 pm at mid-winter [5] was. In this

instance, the number of hours of sunlight received between 9 am and 3 pm was measured for each

apartment, and for each building the percentage of apartments (in that building) that received at least

2 h of sunlight was computed. 

A total of 122 unique, quantifiable, and measurable health-related apartment-, floor- and building- 

level design requirements from SEPP65 ( n = 78), SPP7.3 ( n = 75) and BADS ( n = 35) were identified.

Table 1 presents a detailed breakdown of these design requirements and their policy of origin. Some

requirements were repeated in multiple elements as they were relevant to several design objectives. 

For instance, the policy requirement specifying the size of windows in habitable rooms to be no less

than 10% of the floor area of the room was relevant to both solar and daylight access and indoor space

and layout elements. 

Measuring the implementation of the potential health-enhancing residential design policy 

requirements 

Tailored policy-specific measures were created for each of the 122 policy requirements from 

the sourced architectural or development plans (including floor plates for each building level and

elevations for each aspect) submitted as part of the development applications for the apartment

buildings. To ensure the plans accurately depicted the final constructed buildings, all buildings in 

the sample were checked using: (1) strata plans prepared by a registered surveyor after building

completion; (2) site visits; and (3) online real-estate websites to validate apartment layouts and

numbering. Buildings were excluded from the study if the plans were noticeably different from the

constructed building. This approach increased confidence in the measures broadly reflecting the final 

built form/outcomes of the respective buildings. 

The method of measurement and extraction from the architectural plans were informed by (and

developed with) guidance from an expert stakeholder panel. The panel was comprised of qualified

architects and urban design and policy professionals, and also included representatives from the 

WA state government overseeing the development of the WA apartment design guide / SPP7.3. 

Data extraction and measurement of the requirements from the development application plans, floor 

plates and elevations were undertaken by a team of architecturally trained research assistants for all

residential apartments ( n = 10,553) and residential floors ( n = 1094) within the buildings ( n = 173).

This process involved multiple methods, including visual inspection of layouts, measuring dimensions 

from scaled pdfs, measuring building separation and setbacks in Nearmap [11] and sun path modelling

using Rhinoceros software with a Ladybug plugin [12] . 

Table 1 outlines the selected policy design requirements and respective standards, the method of 

measurement and extraction of data/information from the architectural plans, grouped by the ten 

design elements. 

Developing a scoring system to quantify policy compliance/implementation 

A scoring system was developed to quantify policy implementation at both the apartment 

and building levels. Table 1 also outlines the scoring system applied for each respective design

requirement at both the apartment and building levels, grouped by the ten design elements. 
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Table 1 

Apartment design policy requirements, measures, methods and policy implementation scoring. 

( continued on next page ) 
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Table 1 ( continued ) 

( continued on next page ) 
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Table 1 ( continued ) 

( continued on next page ) 
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Table 1 ( continued ) 

( continued on next page ) 



10 P. Hooper, J. Bolleter and N. Edwards et al. / MethodsX 9 (2022) 101810 
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The building level scores will enable the study team to benchmark whether design policy

equirements were being implemented in different cities or contexts (e.g., whether implementation

iffered by area socio-economic status), whereas the apartment level scores will be linked with a

urvey of apartment residents to examine the associations between design and health and wellbeing

8] . Similar to other successful policy evaluations devised by our team [13] , a simple scoring system

as developed to quantify the extent to which the selected health-promoting design requirements

ad been implemented as intended by the respective policies. Each measured design requirement

as assigned a maximum attainable score of one point. A full score of one point was assigned if the

easured design feature met or exceeded the policy standard for that requirement, and a score of

ero was assigned if it failed to meet the policy standard. This approach weighted all requirements

qually to provide a simple quantification and a basic barometer of the ‘amount’ of the policy

mplemented. 

Depending on the nature of the requirement, measures were extracted at three levels, from

hich implementation scores were calculated for each apartment and building: (1) Apartment level

each apartment ( n = 10,533) within the 173 buildings was assessed, and measures created for

ach requirement; (2) Floor level – all residential floors ( n = 1094) within each of the 173 buildings

ere measured against the requirements specific to a floor level (e.g., the width and length of the

orridors and the numbers of units per floor). Apartments were assigned the implementation scores

f the respective floor on which they were located.; (3) Building level – the proportion of individual

partments and floors within a the building that met a standard was used to calculate a building

evel policy implementation score. These were supplemented with measures specific to the wider

uilding e.g., building separation and setback distances and the amount of communal outdoor space

rovided. 
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At the apartment level, a maximum score was attained if the design feature in that apartment

met the required standard.Buildings were then scored on the percentage of apartments that met the

respective apartment-level design requirement. For example, the SEPP65 and SPP7.3 requirements for 

the primary bedroom size are = > 10m 

2 . Each apartment was assigned a score of zero if the main

bedroom was < 10m 

2 and the maximum one-point if the main bedroom was = > 10m 

2 . At the building

level, one point was assigned (indicating full compliance with the policy standard) if all (100%) of the

apartments in that building had main bedrooms = > 10m 

2 . If < 100% of the apartments met the main

bedroom size standard, the building was assigned zero points. 

Other measures had lower thresholds for scoring maximal points (i.e., 1.0) based on the policy

specification and logic of the standard. For example, the NSW and WA policies require ≥70% of

apartments in a building to receive ≥2 h of direct sunlight between 9 am and 3 pm in mid-winter.

The hours of solar exposure for all individual apartments in the building were measured. If the

apartment received = > 2 h of solar exposure, it scored one-point. At the building-level, if ≥70% of

the apartments met the policy standard, the building scored a maximum of one-point. Buildings with

< 70% of apartments receiving 2 + h of sunlight per day received a score of zero-points. 

In some instances, graduated scores were possible. These were applied in cases where the wording

of the policy requirement was less stringent, no threshold or standard was stipulated, or optimal

ranges were provided in the standard. For example, SEPP65 stated that “Where possible, bathrooms 

should have an external openable window”. However, given there was not an explicit requirement 

for all bathrooms to have a window, a graded points allocation was used at the apartment level,

e.g., if < 50% of the bathrooms in the apartment had a window, it scored zeropoints, but if 50% to

< 100% had a window (i.e., typically meaning at least one bathroom in a two bathroom apartment),

or if ALL bathrooms had a window, the apartment scored the maximum one-point. Similarly, optimal

apartment depths of 12 m scored one-point, however, the policy standard indicates depths should not

exceed 18 m. Hence apartment depths between 12 and 18 m scored 0.5 points, and those > 18 m

scored zero- points. 

One apartment-level policy requirement was allocated a maximum score of 1.5 points (i.e., 

exceeding the one-point scoring convention). The ceiling height to apartment depth ratio requirement 

scored one-point for meeting the policy standard (habitable room depths limited to a maximum 

of 2.5, or 3 for open-plan apartments x the ceiling height), but scored a bonus of 0.5 points if it

performed better than the policy standard (i.e. < 2.5) as SEPP65 noted that room depths of < 2.5 times

the ceiling height were preferable (i.e., classified in the policy as ‘good’ or ‘very good’). 

All residential floors ( n = 1094) within each of the buildings ( n = 173) were measured against the

floor-specific requirements. Floor level measures were allocated to the apartment level and building 

level scores. For example, corridors are required to be a minimum width of 1.5 m based on SPP7.3.

Every corridor on each residential floor of the building was measured. An apartment scored one point

if the floor it was located on had a corridor width of = > 1.5 m. At the building level, the building

scored one point indicating full compliance with the policy of all (100%) of the residential floor

corridors were = > 1.5 m wide. 

Determining maximum policy scores attainable 

Table 2 outlines the maximum attainable scores for each design element and the overall state-

based policy at both the apartment and building levels. For example, under the SEPP65 policy a

maximum score of 7.5 – 9.5 points were attainable at the apartment-level and a maximum score

of 9.0 points attainable at the building-level for the solar and daylight access design element. Across

all ten design elements a maximum score of 48.5 – 60.5 points was attainable at the apartment-level,

and maximum scores of 54 – 58 points attainable at the building-level. 

The maximum possible scores obtainable for each apartment or building varied depending on the 

design policy content (i.e., how many quantifiable design requirements were stipulated in NSW, VIC 

or WA) and the applicability of the requirements to the design of the apartment and building. This

is reflected in the ranges of maximal scores presented in Table 2 . Only apartments and buildings

with multiple bedrooms, single aspects, cross-through apartments, courtyards and ‘snorkel’ bedrooms 

were assessed against the specific design requirements for these respective features. For example, 
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Table 2 

High Life policy compliance – maximum scores attainable by policy and design element ∗ . 

NSW: SEPP65 WA: SPP 7.3 VIC: DESIGN GIUDE 

Apartment Building Apartment Building Apartment Building 

Solar and Daylight Access 7.5 - 9.5 9 8.5 - 10 10 - 11 2 - 5 2 - 5 

Natural ventilation 8.5 8 3.5 - 7 5 - 6 3 - 5 3 - 5 

Indoor space 13.5 - 21.5 17 12.5 - 22 16 - 17 6 - 12 7 - 10 

Private open space & balconies 6 - 7 7 - 9 4 - 5 4 - 8 5 - 6 4 - 5 

Communal spaces 7 7 8 8 4 4 

Circulation spaces 3 - 4 4 - 5 4 - 5 4 - 5 1 1 

Acoustic privacy 9 9 10 10 3 3 

Outlook and Visual Privacy 4 - 5 4 - 5 5 - 6 5 - 6 0 - 1 0 - 1 

Bicycle and car parking 4 3 6 6 0 0 

Apartment mix 2 2 4 4 0 0 

Total compliance 48.5 - 60.5 54 - 58 47.5 - 60 55 - 58 20 - 27 22 - 26 

∗ Scoring ranges: Only apartments and buildings with multiple bedrooms, single aspects, cross-through apartments, courtyards 

and snorkel bedrooms were assessed against the specific design requirements for those respective features. 
∗ Buildings that had missing data on certain design features were not assessed against those i.e., the denominator was reduced. 
∗ Total compliance scores = duplicate measures across multiple design themes only counted once. 
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partments with snorkels included an additional one-point in the maximum attainable score for BADS

olicy solar and daylight access element score relating to the dimensions of the snorkel. 

Many apartment complexes in the study were made up of multiple buildings which were each

easured and scored separately as they often differed in their design and scale. The exception to

his was the measurement of communal spaces and parking which are shared by all buildings in the

omplex; hence policy implementation scores for these requirements were assigned to all apartments

nd buildings in that complex. Buildings with missing data on specific design features (i.e. where a

articular detail could not be discerned from the architectural plans) were not assessed against that

equirement and the maximum attainable score was reduced accordingly. 

omputing apartment- and building-level implementation scores 

Implementation scores for each of the ten design elements were computed at both the apartment

nd building levels by summing the points attained for the measured design requirements from each

espective element. 

An overall policy implementation score was calculated by adding the attained scores for each

esign requirement across all ten design elements. Requirements present in multiple elements were

ncluded in each respective design element score but were only counted once in the overall policy

mplementation score. e.g. SEPP65 apartment-level scores: a maximum one-point score for having

indows in all habitable rooms was included in both the individual design element implementation

cores for (1) solar and daylight access and (2) natural ventilation, but was only included once in the

otal apartment-level SEPP65 policy implementation score; SEPP65 building-level scores: a maximum

ne-point score for having 100% of apartments having windows in all habitable windows was included

n both the both the individual design element implementation scores for (1) solar and daylight access

nd (2) natural ventilation, but was only included once in the total building-level SEPP65 policy

mplementation score. 

omputing percentage implementation scores 

Policy implementation was defined as the degree to which the apartments and buildings (inclusive of

heir communal spaces) adhered to the requirements outlined by the apartment design policies . Percentage

mplementation scores were calculated at both the apartment and building levels; as the percentage

f the maximum implementation score attainable, that was achieved/implemented for each of the ten

esign elements (i.e. the degree to which the developments met the design standards within that

esign element) and overall (i.e. total policy implementation). Higher scores (percentages) represent
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an increased implementation of / compliance with the design requirements stipulated within the 

policy. 

Conclusion 

The methods presented here enabled all High Life Project apartments and buildings to be 

systematically assessed for their implementation of the design requirements stipulated within their 

state-specific design policy: Sydney buildings were evaluated for compliance with the SEPP65 

design requirements; Perth buildings for the implementation of SPP7.3 requirements; and Melbourne 

buildings for their implementation of BADS requirements. While the methods for extracting and 

measuring policy implementation are specific to the health-promoting requirements included in the 

three Australian state policies, the approach could be applied elsewhere and tailored to the local

policy context. 
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