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ABSTRACT: The City of Vincent Council is preparing an Area Structure Plan to guide the 
development of Leederville town centre up until 2031, in accordance with WA State Planning 
Policy 4.2. An independent study commissioned by the City predicts a 300% increase in town 
population by 2031; allied with the development of 4,050 additional residential dwellings and 
an additional 30% of non-residential floor space (e.g. retail).   

A resources conservation study of the town centre was completed that modelled the 
potential environmental impacts based on a range of population and development growth 
scenarios.  

The first component of the study assessed the impact of prospective ‘business as usual’ 
development on town utility infrastructure. Results indicated a lack of town centre 
infrastructure capacity and the urgent need to mandate better performing, higher density 
development in the Leederville Area Structure Plan.  Critical issues identified in this part of 
the study include: 

> The regional waste collection facility reaching capacity by 2021; 
> Predicted water consumption exceeding per capita targets outlined in state forecast; 
> Energy use from residential development increasing by 300% between 2015 and 2031; 
> A more efficient retail strategy is required to better serve the community. 

The second component of the study assessed the effectiveness of nominated ‘best practice’ 
development benchmarks and resident behaviour impacts on long-term environmental 
resilience. Results highlighted the limited effectiveness of such benchmarks and the 
overwhelming contribution that resident behaviour and education can provide for achieving a 
more resilient environmental strategy for Leederville.  

KEY WORDS: Resources, Utilities, Conservation, Benchmarking Development, Human 
Behaviour 

Introduction 

Western Australian State Planning Policy 4.2, Activity Centres for Perth and Peel (SPP 4.2) 

identifies Leederville Town Centre (the town centre) as a ‘secondary centre’ (to the regional 

city of Perth) and required the City of Vincent Council (the Council) to prepare an Area 

Structure Plan (the structure plan) to guide the future development of Leederville. SPP 4.2 

includes the Model Centre Framework1 which sets out the format of the structure plan.  Part 

                                                 

 
1 The ‘Model Centre Framework’ is simply the Area Structure Plan checklist that represents as a ‘model’ approach to preparing the structure plan. 
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6.0 Resource Conservation, required the structure plan to establish targets for development 

that improve long term resource efficiency and improve environmental resilience. 

An independent Resources Conservation Study (the study) was undertaken to assist Council 

in completing of ‘part 6.0 Resource Conservation’ of the City structure plan. A Retail 

Sustainability Assessment (RSA) was completed in 2013 (MacroPlan Dimasi) that predicted 

consistent growth in population and development between 2013 and 2031. The basis of the 

study therefore was to establish potential impacts of predicted growth on resource demand, 

critical infrastructure capacity; and establish best practice targets for new development with a 

view to mitigating the need for additional town infrastructure. The period up to 2031 was 

chosen to align with the structure plan. 

Leederville Town  

Leederville is the second largest catchment (by population) of all seven catchments within the 

City of Vincent municipality. The town centre within Leederville is shown in green. The City 

bound by Town of Cambridge, Cities of Bayswater, Perth and Stirling. Figure 1 illustrates 

both the physical Town centre and study boundary. 

Figure 1: Leederville Boundary and Town Centre Area 

 
 



www.ndy.com

MAKING SPACES WORK.

 

3 

 

Growth Projections 2015 - 2031  

The RSA predicts population in the Town centre to grow by just over 300%, exceeding 4,100 

by 2031 and leading to development growth across multiple sectors, including multi-

residential dwellings (by over 1,000% or 283,500 m2 GFA), retail ( by over 50% or 7,400 m2 

UFA2) and light service/industrial (275% or 9,138 m2). Table 1 summarises RSA predicted 

population and development growth data utilised as part of the resource conservation study. 

Table 1: Predicted Population Growth and Development Data (MacroPlan Dimasi, 2013) 

Data3  Baseline (2013)  2031 
Demographic Profile Leederville Town centre  1,051  4,133 
Hotel (UFA) 0 m2 0 m2  
Office (NLA) 41,215 m2  32,102 m2 
School (GFA) 0 m2 15,000 m2 
Retail – General (UFA) 2,300 m2 5,400 m2 
Retail – Food & Entertainment (UFA) 11,800 m2  16,100 m2 
Supermarket (UFA) 3,100 m2 10,600 m2  
Residential (GFA) 78,825 m2 78,825 m2 
Multi-Residential (GFA)4 26,275 m2  309,775 m2 
Light Service/ Industrial (GFA) 
 

5,183 m2 

 
14,321m2 

 

There are no hotels currently in the City municipality and the RSA predicts no development 

by 2031 due to current and predicted hotel options in neighbouring areas. Office development 

is predicted to decline by 2031 (13% or 9,110 m2) and this is assumed to be a function of 

competing space for multi-residential and retail development within the town centre 

catchment.  

Developing the Resource Baseline 

The credibility and effectiveness of any recommended resource targets for the town centre 

relies heavily on a robust baseline. A number of approaches for developing the baseline 

information were adopted in partnership with the City Council (see table 2). 

                                                 

 

2 Useable Floor Area (UFA) is the metric used to measure non-office commercial floor space.   
3 High, median and low predictions were provided in the RSA and the ‘median range’ was determined the most realistic scenario at the time of the study. 
4 Growth Multi-residential floor space is based on an additional 4,050 units being constructed with an average floor area of 70m2. 
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Challenges to Developing the Baseline 

There were a few notable challenges encountered in developing the resource baseline for the 

town centre. These included gaining access to current town centre development records, 

having limited knowledge of utility utilisation splits between building types and in particular, 

the misalignment between utility provider and town centre catchments.  

For each challenge an approach was agreed with the City Council; with the aim to minimise 

data and scope uncertainty. Table 2 summarises the key challenges encountered, the approach 

to addressing these and resultant outcomes. 

Table 2: Approach to Challenges Encountered in Developing the Town Centre Resource Baseline 

Challenges Approach Outcome (s) 
Limited access to existing 
town centre property 
consumption data. 

Property consumption was estimated 
using a custom dataset developed using 
series of credible industry sources and 
referenced against baseline development 
data (area m2) in the RSA. 

Sample data was taken from publicly 
available projects. An average of Australian 
industry available publications, such as 
CIBSE, was utilised for the estimation of 
energy intensities for building types, 
referenced against the RSA area schedule 
data.  

Limited knowledge of 
energy utilisation across 
building sector types 

Property energy utilisation (e.g. gas / 
electrical usage split) was estimated using 
a custom dataset developed using series of 
credible industry sources and referenced 
against baseline development data                 
(area m2) in the RSA.  

Available records did not provide the split 
between gas and electricity usage across 
building types. Typical industry energy split 
data was utilised (Australian Government, 
COAG 2012) 

Misalignment between 
utility supplier catchment 
and town centre catchment 
boundaries. 

Electrical grids and gas networks are split 
on a scale larger and differently to the 
town centre physical boundary. Request to 
utility suppliers was made to develop 
customised data sets for the town centre.  

Suitable custom data sets were made 
available by ATCO Gas and WA Water 
Corporation. Western Power failed to provide 
a data set for use – only predicted power load 
total for the Town Centre.  

Time period of available 
data. 

Data sources for development, resources 
and other studies were available for 
different periods spanning 2012 – 2050. 
The nominated study period is 2015 – 
2031 to align with the City Council area 
structure plan. 

The assessment period was improved the 
consistency of data across multiple town 
centre resources. In Some cases extrapolation 
has been undertaken where certain data 
information doesn’t cover the full 2015 – 
2031 study period. 

Cooperation of Utility 
Suppliers  

Set up a response template and meet with 
utility providers to discuss the study and 
desired assistance. This was carried out 
for ATCO Gas, WA Water Corporation 
and Western Power. 

Data obtained from suppliers was varied. 
Where gaps were evident, estimates were 
made using Australian Standards data.  

Council Education Prepare a return brief, issue a list of 
required information and hold meetings to 
discuss and solicit feedback on the 
approach and desired outcomes of the 
study. 

The study undertaken was to a level of detail 
beyond that required by Council. No 
feedback was provided on the intended 
method and assumptions of the study until 
completed. 

Council Legislation Review all available Council policy and 
legislation relating to the study. 

The review uncovered a lack of critical 
information and some conflicting issues 
across publications.  
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The Resource Baseline 

The resource baseline for the town centre is summarised in table 3. The baseline has been 

developed using existing data provided in the RSA. Baseline electrical and gas loads, energy 

and water consumption data has been developed based on the development area (m2). The 

baseline for waste production has been developed on a per capita basis for residential 

development only. In some cases a data range has been given where multiple sources have 

been used to develop the result (i.e. current town centre energy consumption). 

Table 3: Leederville Town Centre: Resources Baseline  

Data Type Electrical 
Load (kVA) 

Gas Load 
(smch) 

Energy 
Consumption 
(MWh) 

Total Waste 
Produced 
(Tonnes) 

Potable Water 
Consumption 
(kL) 

Office  3,091 120 9,273 – 9,767 - 64,038 
School 0 0 0 -  0 
Retail – General 253 276 1,023 – 1,276 - 31,229  
Retail – Food & 
Entertainment 1,180 726 5,251 – 5,310 - 11,262  

Supermarket  310 18 3,211 – 3,527 - 7,352 
Residential  2,365 193 5,596 – 5,754 2,732 59,207  
Multi-Residential 1,051 204 1,865 – 1,918 78,623 
Light Service/ 
Industrial 363 340 829 - 860 - 2,785 

Misc. - - - - 1,762 
TOTALS: 8,613 1,877 27,000 – 28,500  256,258 

Baseline gas load data was developed in partnership with the regional utility provider (ATCO 

Gas Australia, 2014).  

A number of sources were utilised in developing baseline energy consumption for 

development types, including the Council of Australian Governments (2012), the Australian 

Government Office of Environment and Heritage (2015), Department of Industry and Science 

(2012) and CIBSE (2011). Table 4 summarises the data set used to estimate non-residential 

baseline energy consumption for the town centre. 
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Table 4: Estimated Consumption Datasets for Current Non-residential Development 

Development Type 
COAG CIBSE (2011) 

Gas  
(MJ/m2) 

Electricity 
(MJ/m2) 

Total 
Energy 
(MJ/m2) 

Total 
Energy 
(kWh/m2) 

Gas   
(kWh/m2) 

Electricity 
(kWh/m2) 

Total 
Energy 
(kWh/m2)  

Hotels  - - - - - -  
Typical - - - - 64 120 184 
Premium 331 615 946 262 86 160 246 
Light Service/ Industrial 240 360 600 166 18 145 160 
Offices 46 871 917 255 12 226 237 
Retail  - - - - - - - 
Supermarkets 41 4,059 4,100 1,138 10 1,026 1036 
Food & Entertainment 462 963 1,605 445 180 270 450 
General  462 963 1,605 445 55 500 555 
Clothing - - - - 15 287 302 
Public Buildings   - - - - - - - 
Schools 17 157 174 48 5 36 41 

A 3 year rolling average dataset was provided by the Water Corporation (2014) for 

developing the potable water baseline. This information source was deemed the most up to 

date and comprehensive of all utility providers. It’s suggested this was in part due to the level 

of cooperation and assistance provided by Water Corporation to develop a dataset specific to 

the town centre. 

Developing the baseline for waste production was particularly challenging, in part due to the 

lack of disclosure by private waste contractors as well as the nature of waste reporting in 

publicly available documentation (Government of Western Australia, 2013). Waste 

production in Australia is typically reported by capita (ABS, 2013), suitable for residential 

waste estimation, and by material source (e.g. paper, cardboard and construction waste items), 

however rarely by building type (e.g. Kg waste per m2 office NLA). Furthermore, waste 

reporting for WA and the Perth metropolitan region is not reported by catchment, but city 

municipality only (Government of Western Australia Waste Authority, 2012). For these 

reasons only a domestic waste baseline is provided. 

The collection, management and reporting of town centre waste is done centrally by the 

Mindarie Regional Council (MRC), which also includes the cities of Perth, Joondalup, 

Wanneroo, Stirling and the Towns of Cambridge and Victoria Park. Unfortunately MRC 

reporting of waste is not city specific, therefore obtaining waste production figures for the 

town centre has not been possible and estimates have been provided.  The MRC waste 

management authority has two primary plants for managing waste; the landfill/waste disposal 
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and recycling precinct at Tamala Park and the Resource Recovery Facility (RRF) at 

Neerabup. Hofstede and Associates (2009) identified that, assuming waste production levels 

remain the same; Tamala Park will be at full capacity by 2021. The RRF at Neerabup has 

been built to treat waste up to 2026; however no further information is currently available 

regarding operational efficiency and capacity. 

Predicted Future Resource Demand 

The primary aim of predicting future resource demand was to determine impacts on utility 

infrastructure and develop necessary targets for minimising future costs to the City of 

Vincent, which in turn could be passed onto prospective town centre developers. Secondary to 

this was demonstrating a commitment to improving environmental resilience.  

Boundaries & Assumptions 

Predicting town centre resource consumption required setting boundaries and making a series 

of assumptions that could be revised as actual data becomes progressively available. 

Table 5: Key Assumptions Made for Predicting Future Resource Demand 

Boundary Item Assumption/Justification  
 
Rate of Growth (Population & 
Development) 

The RSA doesn’t provide estimates for the annual rate of growth between 2015 and 
2031. It is expected that population and development growth will not be linear; 
however this cannot be reasonably predicted with current available information. On 
this basis the rate of growth is assumed linear for the study period. 

 
Residential Development Growth 

The RSA makes no allowance for single dwelling residential growth, only multi-
residential units. The study therefore makes no assumption for growth in single 
dwelling residential development – on the basis that any new single dwelling 
development is likely to be insignificant within the context of the resources result. 

 
Resource Efficiency 
Improvements 

The development of new efficient building technology is inevitable, as well as 
advancements in building code. Without knowing what these developments are, the 
study cannot factor in specific technology enhancements. The study has however 
recommended mandatory targets to be incorporated into the Area Structure Plan. 2 
scenarios are therefore presented in the study – (1) future resource consumption 
under a business as usual scenario (where no improvement in efficiency occurs) and 
(2) predicted resource consumption on the basis that recommended targets are 
implemented. 

 
Climate Change Impacts 

Climate variability will occur over the study period, which may impact on resource 
consumption (e.g. energy use - hotter days, colder days) and infrastructure (fuel mix, 
security of supply). Predicting such variability is extremely difficult and as such has 
not formed part of the methodology for predicting future resources consumption.  

 
Behavioural Change 

A critical aspect to improving resource efficiency is the attitude and behaviour of 
residents and visitors. While the latter part of the study discusses the impacts of such 
an aspect, no assumption has been made for improved resource efficiency through 
human behaviour in the prediction of future demand up to 2031 
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Predicted Town Centre Demand in 2031 

Predicted resource demand in 2031 is provided in table 6 and also includes infrastructure 

capacity, developed through consultation with utility providers. 

Table 6: Leederville Town Centre Future Resource Demand Prediction 

Data Type Electrical 
Load (kVA) 

Gas Load 
(smch) 

Energy 
Consumption 
(MWh) 

Total Waste 
Produced 
(Tonnes) 

Potable Water 
Consumption 
(kL) 

Office  2,476 90 8,186 - 7,608 - 18,584 
School 1,350 30 615 - 720 - 2,894 
Retail – General 560 648 2,403 - 2,997 - 90,582 
Retail – Food & 
Entertainment 1,567 1,030 7,164 - 7,245 - 15,366 

Supermarket  985 26 10,981 - 12,062 - 22,056 
Residential  2,365 193 5,596 – 5,754 10,745 59,207 
Multi-Residential 6,935 1,214 20,004 - 20,567 478,883 
Light Service/ 
Industrial 939 1,053 2,291 - 2,377 - 7,696 

Misc. - - - - 1,762 
TOTALS: 17,177 4,284 57,500 – 59,500  - 697,030 
Current 
Infrastructure 
Capacity 

8,613 5,377 n/a Nil 697,030 

Balance - 8,564 + 1,093 n/a -  +/- 0 

The most significant increases in demand across all resource sectors is multi-residential, with 

4,050 new dwellings predicted to be available in 2031. Light service/industrial is also 

predicted to show significant growth and therefore an increased demand for resources. By 

2031 light service/ industrial development will require a combined additional 560 kVA (0.56 

MVA) power to site and energy demand is predicted to be 275% greater than in 2015. 

Impact of Future Resource Consumption on Town Centre Infrastructure 

Current gas infrastructure capacity (5,377 smch) exceeds the predicted gas load requirement 

in 2031, confirming that current infrastructure is suitable to accommodate additional 

development forecast in the RSA.  

According to Western Power the current town centre electrical network is operating at 

capacity; therefore any additional development beyond 2015 would require associated 

infrastructure upgrades. Large commercial developments will typically include on-site 

infrastructure such as a substation, however a large proportion of the predicted development is 

likely to be less than 2,000m2 and rely on existing infrastructure, which has prompted City 
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Council to investigate how new infrastructure will be apportioned to developers [developer 

contribution]. Energy consumption is a by-product of the electrical and gas load provided to 

the town centre and user utilisation of this load.  

With respect to waste production, it has not been possible to provide a full prediction of waste 

up to 2031, due to the lack of available data both at city, regional and national level; only a 

domestic estimate has been provided. What is known however, quite simply, is that overall 

domestic waste is estimated to increase by over 300% in line with projected population 

growth. It is also known that  Tamala Park and the Neerabup RRF are predicted to be either at 

full capacity or redundant by 2031 (2021 and 2026 respectively), therefore additional options 

are required for dealing with town centre waste. Options include an expansion of Neerabup, a 

new regional purpose built facility, on-site treatment of waste within the town centre or an 

awareness program to help achieve a substantial reduction in waste production (unlikely). 

Indications from Water Corporation confirm that an upgrade to the primary sewerage network 

will be required between 2015 and 2031; however no further information was available. 

Development Targets 

A series of development targets were developed to reduce future resource consumption. 

Targets represent consider the opportunities available for best practice efficiency through 

improved building technology and operations. An example of targets developed for energy 

and water is provided in table 7.   
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Table 7: Development Energy Performance Targets 

RESOURCE Unit Current Ave. 2016 - 2020 2021 - 2025 2026 - 2030 

ENERGY Area (m2) kWh/m2/year 
Residential and Multi-residential GFA 73 50 40 35 
Offices NLA 237 – 255 65 50 40 
Schools UFA 41 – 48 45 40 35 
Retail - General NLA 445 – 555 350 300 250 
Retail - Food & Entertainment  NLA 445 – 450 350 300 250 
Supermarket GFA 1,036 - 1,138 850 800 700 
Light Service/ Industrial GFA 160 – 166 150 120 100 
WATER  litres/m2/year (except residential) 

Residential and Multi-residential Per Capita 130 115 105 95 
Offices NLA 600 500 400 300 
Schools UFA 1,000 900 800 750 
Retail - General NLA 1,000 800 700 650 
Retail - Food & Entertainment  NLA 1,700 1,500 1,300 1,250 
Supermarket GFA 1,700 1,500 1,300 1,250 
Light Service/ Industrial GFA 500 450 400 350 

Analysis was undertaken to determine the impact of best practice targets, if implemented, on 

town centre resource consumption up to 2031. 

Study Findings 

Policy & Development Planning Alignment 

A key finding from the study has been the lack of relationship between planning policy, State 

resource targets and development planning control. This is evident not only in the City of 

Vincent, but is an inherent issue throughout development legislation in Australia (ACELG, 

2013).  

The City Council Planning Application and Building Permit process does not require any 

provision for sustainability or resource specific reporting, therefore while area structure plans 

may set targets for new development, these will only be realised if the development control 

process requires submission of evidence and developer commitment.  

There are seven catchments within the City of Vincent; some with more than one ‘Activity 

Centre’ masterplan and developing separate resource targets and reporting for each would be 

inefficient. It is unlikely a resource conservation study will be undertaken for each precinct 

masterplan within the City of Vincent; with the Leederville town centre study only being 

undertaken as a consequence of SPP 4.2 requirements. It is therefore suggested resource 
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benchmarking, forecasting and reporting is done at City and regional scale. Amalgamation of 

smaller Council’s may assist in rationalising the framework for resource planning and 

reporting. 

The Impact of Behaviour on Resource Conservation 

The study has confirmed that best practice targets for new development will not sufficiently 

mitigate or reduce overall town centre utilities consumption. Contribution from existing and 

prospective development owners/ lease holders is required to close the gap between 

technology and efficiency and sustainable resource consumption. 

The Water Corporation sets out ambitious targets for improving residential water 

consumption that reflect the ever increasing imperative to conserve State water resources 

(Climate Commission, 2012). Study investigations concluded that building technology can 

only go so far in helping achieve these targets and there is no clear plan on how to bridge the 

gap between business-as-usual and actual future consumption. Figure 2 illustrates the extent 

of the water efficiency gap to be addressed. 

Figure 2: Predicted Water Consumption 2013 – 2031: Technology and Behavioural Gap Analysis 
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Predicted energy consumption from all residential dwellings (single and multi) will continue 

to rise due to the substantial increase in development up to 2031, even if best practice targets 

are implemented. Significant factors influencing this result are: the period in which 

development occurs (i.e. the rate of development will not be linear and if the majority of the 

planned 4,050 multi residential units occurs within the next 5 years, this will lock in dwellings 

with a lesser energy efficiency than if the spread of development was more even up to 2031); 

energy efficiency of existing residential development (which will account for approximately 

30% of energy demand in 2031); and energy use behaviour of prospective residents in new 

multi-residential dwellings. 

Figure 3: Residential Energy Consumption 2013 – 2031: Technology and Behavioural Gap Analysis 

 

Reporting of energy, water and waste should quantify the extent of community participation 

required to achieve resource targets and establish clear and measurable targets for improving 

resource efficiency through community behaviour and attitudes. In what is largely considered 

outside the control of Council, behaviour and attitudes towards resource efficiency will have a 

direct effect on the services and infrastructure requirements for the area; of which Council 

presides over and must financially invest in. 
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Data Accessibility and Resource Reporting 

The availability of development information from within Council required the creation of a 

resources baseline using external sources. While the baseline was produced using a mixture of 

credible industry sources and real utility datasets, it is professed that, with information on 

current and future development plans in the town centre, the baseline could have been 

improved. A suggested mechanism for addressing this issue would be for City Council to 

mandate documentary evidence of resource demand in their submissions (i.e. in Planning and 

Building Permit submissions). 

Collecting data for a relatively small geographic area was challenging for a number of 

reasons. Utility providers and pubic organisations typically report on a larger scale, often by 

city municipality (e.g. City of Vincent, City of Perth) and attributing resource 

consumption/demand to municipal catchments was not always possible.  
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