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Abstract: As our cities continue to grow, the majority of new dwellings are being built on greenfield 
sites at the urban fringe.  If we are to meet the challenges of climate change, water scarcity and 
sustainable natural resource management, a significant change is required in the way our urban 
developments are planned, designed, constructed and inhabited.  Achieving sustainable outcomes 
requires that assessment can be undertaken to assist decision-making and evaluate progress towards 
goals. The question arises as to how best to achieve these assessments. Various tools already exist, 
and interest in applying the Ecological Footprint methodology to urban developments has grown. This 
paper considers an Ecological Footprint analysis of Aurora, a new residential estate in Melbourne’s 
north.  The estate is being developed by VicUrban, with the expressed aim of creating a new 
benchmark in sustainable urban development.  The paper analyses the Aurora case study to explore 
the effectiveness of Ecological Footprint analysis in the context of urban development.  It concludes 
that while limitations and challenges exist, Ecological Footprint has much to offer in the assessment of 
urban development projects, providing evaluation of the significance of achievements within the 
context of ecological limits. 
 

Introduction 
It is widely accepted that the continued growth of our cities is having extensive and diverse ecological 
impacts.  Expanding city limits subsume agricultural land and established ecosystems, depleting local 
bioproductivity and biodiversity; while growing populations increase the demand for resources and 
other ecological services.  Since the Second World War, the predominant residential urban form in 
Australia has been the suburb, characterised by low density detached housing and car dependency.  
This urban form typically results in high fuel consumption to meet mobility needs; encourages high 
household consumption due to increasing house size; and causes the continual expansion of cities 
into greenfield land.  For urban sustainability to be achieved, or even attempted, the form and function 
of our cities - particularly new growth areas - must change.    
 
New urban development is a highly competitive industry, dominated by private companies striving for 
profit.  Innovation in environmental performance appears relatively weak, exemplified by the poor 
energy performance of contemporary housing stock in Australia compared to relevant overseas 
examples (Horne et al, 2005).  However, external pressures on the development industry are forcing 
some change.  Strategic city planning documents, such as the Victorian Government’s “Melbourne 
2030 – Planning for Sustainable Growth” (State of Victoria, 2002), are increasingly couched in the 
language of sustainability; and regulation, such as the 5-star standard for new homes in Victoria and 
the Building Sustainability Index (BASIX) in New South Wales, are forcing built form improvements.  In 
addition, increasing public awareness, lead by water scarcity and climate change, points to a potential 
shift in market demand towards greener homes.  Together, these pressures are resulting in both 
procedural and physical responses within the urban development sector.   
 
This paper considers decision-making and evaluation frameworks that assist in the interpretation and 
implementation of ecological sustainability goals in new residential estate developments.  It discusses 
a number of relevant tools occupying this space.  However the primary focus is Ecological Footprint, a 
tool typically used at global and regional scales, that is increasingly being used for more targeted 
project based assessments.  Ecological Footprint has been applied to urban development projects in 
attempts to quantify their ecological impact.  As such, it provides a potential alternative to existing 
approaches that tend to be more subjective in nature.  The paper examines Ecological Footprint, first 
through a review of its methodology, and then through the examination of a case study.  It considers 
the tool’s strengths and weaknesses when used for the ecological assessment of residential estate 
developments, comparing and contrasting Ecological Footprint with other existing tools.    
 

Sustainability Assessment Tools for Residential Estates  
To reduce the ecological impact of urban development, significant changes must be made to the 
urban form and to urban development practices.  This process of change requires tools that can 
interpret ecological sustainability in the context of urban development; establish goals and targets; 
facilitate change in practice; and measure progress.    
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Several frameworks for the sustainability assessment of urban development are currently being used 
or piloted in Australia and overseas (for detailed review see Hurley & Horne, 2006).  Three that are of 
particular relevance to Australian residential estate developments are the VicUrban Sustainability 
Charter, LEED-Neighborhood Development, and Enviro-Development.  The Sustainability Charter 
(VicUrban, 2006) was developed by the Victorian Government’s land development agency, VicUrban, 
as an in-house project assessment tool (though the agency has ambitions for its wider use within the 
industry).  It takes a broad triple-bottom-line type approach to sustainability, presenting performance 
criteria for consideration in urban development projects, based around the organisations five core 
operating objectives: commercial success; community well-being; environmental leadership; urban 
design excellence; and housing affordability.  LEED-Neighborhood Development (LEED-ND) is a 
voluntary and independent accreditation tool being developed in the United States by the US Green 
Building Council (USGBC, 2007).  Its performance measures are heavily informed by theories of smart 
growth and new urbanism, and are primarily focused on creating liveable neighbourhoods and 
lowering ecological impacts.  Enviro-Development has been produced by the Urban Development 
Industry Association Queensland branch (UDIA (Qld), 2006). Like LEED-ND, it is a voluntary 
accreditation tool, and provides accreditation to developers in six areas: ecosystems; waste; energy, 
materials; water; and community.   
 
With their lists of performance measures and criteria, these three tools present an incremental 
approach.  They take current practice as a starting point and develop frameworks that encourage 
improvements upon this.  They are typically built by consensus with ‘expert panel’ input, and include 
measures that are usually within the limits of what is currently commercially achievable (Hurley & 
Horne, 2006).  The tools are practical in application, seeking to engage industry actors and to 
encourage outcomes beyond current mainstream practice.  As such, they are most useful as decision 
support tools in planning and design, guiding developers through a selection of achievable options that 
could contribute to better sustainability performance. 
 
However, to significantly reduce the ecological impacts of urban development, it is not sufficient to just 
improve on current practice and move ‘towards’ sustainability.  It is also essential to consider the 
extent of the challenge, and to set target goals to meet that challenge (Sutton, 2007).  This is required 
to ensure that short-term strategies contribute to meeting longer term goals in a meaningful way. 
While the tools discussed above may meet the immediate challenges of improving current 
performance, they are weak on framing these actions within the context of target goals.  They present 
relative assessment frameworks, with scoring metrics that are not clearly linked to measurable 
ecological outcomes.  While this may be useful for monitoring improvement upon past practice, it 
provides little robust evaluation of success.  In this paper, the use of Ecological Footprint analysis is 
considered for its potential to overcome these deficiencies.   
 
Ecological Footprint 
The concept and procedure for Ecological Footprint analysis was developed by Rees and 
Wackernagel in the early 1990s, and popularised with their 1996 publication, Our Ecological Footprint: 
Reducing Human Impact on the Earth.  The aim of the tool is to quantify the capacity of the Earth to 
provide for human existence, and the level to which human populations are appropriating this 
capacity.  The Ecological Footprint of a given population or economy represents the ‘ecosystem area’ 
that is essential to sustain it (Wackernagel & Rees, 1996, p. 11).   
 
Put simply, Ecological Footprint is an accounting tool – one that assists in the comparison of 
ecological supply and demand.  On the supply side, the footprint methodology measures nature’s 
bioproductive capacity.  On the demand side, it measures a given population or economy’s 
appropriation of this capacity through its consumption of goods and services and its production of 
waste – its Ecological Footprint.  Both bioproductive capacity and Ecological Footprint are expressed 
in a common unit – the global hectare (gha).  By calculating supply and demand in this manner, 
Ecological Footprint analysis aims to provide a graphic representation of the degree by which human 
consumption exceeds the regenerative capacity of the biosphere (Wackernagel et al, 2005; 
Wackernagel & Rees 1996; Wackernagel & Yount, 2000). 
 
The Ecological Footprint is based on notions of carrying capacity and the precautionary principle 
which, though not without their critics (Van Kooten & Bulte, 2000), are widely accepted in the field of 
ecological impact assessment (Rees, 1996).  Its methodology is grounded in physical measures of 
ecological limits and the environmental impacts of human activity, providing a theoretical foundation 
for evaluation and comparison.  Inherent in the metric is an interpretation of the goal of ecological 
sustainability; that is, to live within the bioproductive capacity of the Earth.  The tool is explicitly 
focused on ecological sustainability, with its creators acknowledging the additional need for social 
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assessment frameworks (Wackernagel & Yount, 2000).  As such, the Ecological Footprint is not 
proposed as a comprehensive measure of sustainability.  Rather, it is presented as a tool that 
captures major global ecological concerns within its metric, reflecting an essential precondition for 
sustainability – living within the ecological limits of the Earth (Wackernagel & Rees, 1996).  
 
The creators of the Ecological Footprint have highlighted many potential uses for the tool. Since its 
development, use of the tool has spread rapidly into a diverse range of applications.  Its use now 
stretches from global and national accounts, such as the WWF’s Living Planet Reports (WWF, 2006); 
to regional, city, and local area scales.  Australian examples include footprint calculations for Victoria 
and Melbourne (Global Footprint Network & The University of Sydney, 2005), and New South Wales 
and Sydney (DEC, 2006); and recently footprint calculations by local postcode area (ACF, 2007).  
Increasingly it is being applied to project and product scales (for example Collins & Flynn, 2005; Frey, 
Harrison & Billet, 2006; Centre for Design at RMIT & Global Footprint Network, 2006).  It is the project 
scale of application that is of particular relevance to this paper. 
 
With respect to urban planning and development, Wackernagel and Yount (2000, p. 34) present the 
Ecological Footprint as “a powerful tool for comparing the ecological demand of design options such 
as housing densities, transportation systems or infrastructure development”.  They note that:  

“urban design has a significant impact on people’s consuming behaviour. It 
influences not only how they shop, but also how they move around, what kind of 
houses they live in and what kind of urban infrastructure services they require”.   

To its creators, Ecological Footprint is more than just an accounting tool.  It is a tool that can be used 
in setting targets and evaluating progress against targets, and for evaluating the ecological impact of 
project alternatives - a tool to assist decision-making for both policy and project development 
(Wackernagel et al, 2005). 
 
Several examples of the use of Ecological Footprint as an assessment framework for urban 
developments have been documented, with a number of studies having used the tool to assess the 
ecological impacts of various urban forms.  Holden (2004) carried out an Ecological Footprint analysis 
of 537 houses within a variety of urban forms in Norway, concluding from the footprint data that 
‘decentralized concentration’ provides the most sustainable urban form.  In another study, Muniz and 
Galindo (2005) use footprint analysis of travel-to-work behaviour in Barcelona to conclude that urban 
form has a clear effect on travel behaviour (greater than socio-economic factors such as average 
family income), and therefore that compact city policies that incorporate public transport and a mix of 
populations and activities result in lower transport Ecological Footprints. 
 
Ecological Footprint is also being used at the individual suburb scale.  Haraldsson, Ranhagen and 
Sverdrup (2001) use Ecological Footprint analysis in an attempt to quantify the ecological benefits of 
‘eco-living’, by comparing the Ecological Footprints of an eco-village with a conventional suburban 
development, both located in Sweden.  They found that the eco-village had a footprint of 2.8 gha per 
person, compared to 3.7 gha per person for the conventional development.  Moos, Whitfield, Johnson 
and Andrey (2006) conducted a similar study in the United States, using Ecological Footprint analysis 
to evaluate three different design proposals for the one development site: “an ecovillage, a new-
urbanist design and an up-scale estate subdivision” (p. 195).  They found that the denser new-urbanist 
development had the lowest Ecological Footprint, but note that residents’ consumption, not built form, 
dominates all three footprints.  This lead the authors to conclude that the link between urban design 
and resident behaviour is of critical importance, suggesting that further research is needed to 
understand this interaction.  
 
The link between urban design and resident behaviour was included to some extent in Wiedmann, 
Barrett and Cherrrett’s (2003) Ecological Footprint analysis of different housing types in the UK.  The 
study compared the innovative BedZED housing project with conventional UK housing. The results 
showed a 14% reduction in the overall Ecological Footprint of standard BedZED homes compared to 
conventional new housing at the time of the study.  When assumptions about key resident behaviour 
changes were factored in, this doubled to a 28% reduction in the Ecological Footprint, demonstrating 
the importance of behavioural change in conjunction with physical infrastructure responses.  Francis 
and Wheeler’s (2006) Ecological Footprint analysis of an existing suburb in the United Kingdom also 
considered the impact of behaviour change in addition to technological change, concluding that there 
were significant opportunities in both areas to reduce the Ecological Footprint of residents.   
 
Two Ecological Footprint studies of new suburb developments have recently been conducted in 
Australia: a study of Mawson Lakes in Adelaide (results yet to be published) (Fehring, 2007); and the 
Aurora study covered in detail in this paper.  
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Case Study: The Ecological Footprint of Aurora 
An Ecological Footprint analysis was undertaken on VicUrban’s planned Aurora development in 
2005/06 by the Centre for Design at RMIT University and the Global Footprint Network, on behalf of 
VicUrban, EPA Victoria, and the Building Commission. 
 
Case Study - Background 
VicUrban is the Victorian Government’s land development agency, governed by the VicUrban Act 
(State of Victoria, 2003).  As an independent government authority, it is charged with both 
implementing government policy through its urban development projects and operating successfully in 
a commercial marketplace.   
 
Aurora is VicUrban’s flagship greenfield urban development project, located in Epping North on 
Melbourne’s northern fringe.  The agency’s stated aim for the project is to set a new benchmark in 
sustainable urban development (VicUrban, 2004).  On completion, the planned development will have 
in excess of 8,000 dwellings, two town centres, five schools and 148 acres of public open space and 
conservation areas (VicUrban, 2007).  In June 2007, approximately 50 dwellings had been occupied, 
with a further 100 under construction. The development’s major environmental features include: 6-star 
energy rated homes with compulsory gas-boosted solar hot water; a third-pipe system bringing 
recycled water to homes; the option of rainwater-fed hot water systems; comprehensive water 
sensitive urban design; some compulsory use of eco-preferable materials (administered by a building 
scorecard); design requirements to maximise beneficial dwelling orientation and solar efficiency; and 
master planning to promote walking and cycling over car use and to promote a degree of self-
containment.  In addition, VicUrban is lobbying for a rail link from the existing Epping line into the 
Aurora development.  The rail link was listed as a potential network option in Melbourne 2030, and 
remains an unfunded potential option in the more recent $10.5 billion ‘Meeting Our Transport 
Challenges’ plan for Melbourne (State of Victoria, 2006). 

 
The number of diverse environmental initiatives being implemented at Aurora presents a challenge in 
understanding the significance of the combined effort, and in communicating this to the market and 
other key stakeholders.  A key motivation for the Ecological Footprint study of Aurora was to quantify 
the impacts of these initiatives, and to allow comparison with conventional developments.  In addition, 
the increasing acceptance and understanding of the Ecological Footprint tool made it appealing as a 
means for communicating the environmental achievements of Aurora (B Williams [VicUrban], 2006, 
interview, 13 October).  The use of the Ecological Footprint was further supported by a key 
stakeholder, the Victorian Environment Protection Authority, who had undertaken an Ecological 
Footprint analysis of Victoria (Global Footprint Network & The University of Sydney, 2005), providing a 
baseline against which Aurora could be compared. 
 
Case Study - Methodology 
The aim of the Ecological Footprint analysis was to compare Aurora with conventional greenfield 
developments in Victoria, and against global ecological limits.  It also aimed to compare different 
policy scenarios and investigate their potential impact, including different house design options; 
different heating and cooling options; and different transport scenarios.  The analysis intended to 
provide “a baseline and guidance for strategically examining the effectiveness of strategies 
implemented at Aurora” (Centre for Design at RMIT & Global Footprint Network, 2006, p. 5). 
 
Within Ecological Footprint analysis, a diversity of methodologies for application has evolved, and 
there exists a healthy debate around the strengths and weaknesses of these different approaches (for 
example: Wackernagel & Yount, 2000; Ferguson, 2002; Lenzen & Murray, 2003; Wackernagel et al, 
2005; McManus & Haughton 2006).   In general terms, two distinct methodologies exist: the 
component method and the compound method.  The component method bases footprint calculations 
on the summing of all the resources consumed, and wastes produced by a given population 
(Wackernagel et al, 2005).  This ‘bottom up’ approach can quickly become unwieldy, requiring huge 
amounts of data to be sourced.  The final results are highly dependent on the quality of this 
consumption data, as well as the accuracy of the life cycle modelling of processes and impacts 
(Lenzen & Murray, 2003).  The compound method, on the other hand, uses aggregated national and 
regional data (for example Australian Bureau of Statistics, 2001; 2002) to estimate the total 
consumption of resources in a given area and allocates that consumption per capita (Global Footprint 
Network & University of Sydney, 2005).  The major weakness of the compound approach is the lack of 
fine grained detail. 
 
As is increasingly the case, the Aurora study incorporated both methods. The compound methodology 
was used to give the ‘top down’ big picture footprint assessment, based on consumption statistics and 

925



assumptions regarding changed behaviour at Aurora compared to the Victorian average. In addition, 
detailed process-based life cycle assessment (LCA) was conducted on key components in 
accordance with the International standards on LCA (International Organization for Standardization, 
2006).  The LCA analysis focused on the impacts of building materials, and on the life cycle impacts of 
household lighting, heating and cooling.  This provided detailed ‘bottom up’ assessment of the specific 
impacts of different technology and design options. 
 
In calculating the Ecological Footprint of a population, impact is commonly divided into five categories: 
services; goods; mobility; housing; and food.  The Aurora study focused on modelling the change in 
two of these categories - mobility and housing - from the Victorian average.  It was assumed that the 
consumption impacts related to food, goods, and services would remain the same for Aurora residents 
as that of the Victorian average.  This assumption was made because of the inability to accurately 
predict future residents’ consumption behaviour in these areas.  In addition, it is not conventionally 
considered the role of an urban land developer to affect the nature and quantity of food, goods and 
services consumed. 
 
To calculate the housing component of the footprint, detailed LCAs were conducted on the three basic 
housing construction types at Aurora, combined with energy performance modelling using First Rate 
and Accurate (energy modelling software).  To calculate the mobility component of the footprint, 
average transport use statistics for Melbourne were modified to incorporate predicted reductions in 
local vehicle trips due to urban design initiatives at Aurora.  Various behaviour change scenarios were 
also examined to test the effect of rail provision to Aurora.       
 
Case Study – Discussion of Results 
The study set out to compare Aurora’s impact with that of conventional urban fringe development, 
using the Ecological Footprint measure.  The footprint of an Aurora resident was calculated to be 7.03 
gha - 9% less than the 7.7 gha footprint of a resident in a conventional development meeting the 
minimum 5-star energy standards for new homes (see figure 1) (Centre for Design at RMIT & Global 
Footprint Network, 2006).  Given the array of environmental initiatives implemented at Aurora, and 
high predicted energy and water savings, this 9% reduction was received as unexpectedly small by 
VicUrban staff (B Williams [VicUrban], 2006, interview, 13 October).  However, an examination of the 
results of the Aurora Ecological Footprint study provides more meaningful insight into VicUrban’s 
achievements at Aurora.  It also raises some questions about the usefulness of Ecological Footprint in 
this application.    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

Figure 1: Component Ecological Footprints for different homes in Victoria 
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In the housing category, Aurora’s predicted footprint was 53% lower than conventional 5-star 
developments (see figure 2).  This result was attributed largely to the predicted 60% reduction in 
household energy consumption, which is the product of a number of energy-saving initiatives.  The 
housing component of the footprint analysis is arguably the area that is of most relevance to 
VicUrban’s core business, and the improvement over conventional developments reflects a 
commendable effort on the part of the agency.  
 
 
 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Housing footprint including construction, maintenance, occupation and use phases. 
 
The study’s treatment of the mobility footprint did not have the detailed level of analysis apparent in 
the housing assessment.  In the mobility category, Aurora’s predicted footprint was 11% lower than 
that of conventional developments. This result was based on assumed reductions in local car-based 
trips due to urban design elements such as pedestrian and bike friendly design, greater housing 
densities, and local provision of services.  In Victoria, 44% of car-based trips are local (Australian 
Bureau of Statistics, cited in Centre for Design at RMIT & Global Footprint Network, 2006, p. 33).   At 
Aurora it was assumed that 25% of local car-based trips would move to walking or cycling, resulting in 
the predicted 11% reduction in the mobility footprint. 
 
Although not included in the final results, the report also explored the effect of a rail line being 
extended to Aurora.  It estimated that the mobility component of the footprint would be reduced by a 
further 10% if a train service were to be introduced at Aurora.  This figure is based on the assumption 
that train patronage would be double that of other similar urban fringe railway stations, due to Aurora’s 
progressive urban design.  As the report acknowledges, these results are based on hypothetical 
usage patterns, rather than detailed transport modelling, as such modelling was beyond the scope of 
the project (Centre for Design at RMIT & Global Footprint Network, 2006).   
 
As outlined previously, the remaining three components of the Ecological Footprint - food, goods and 
services – were not considered in the study, as it was assumed that living in the Aurora development 
would not result in significant deviation from Victorian averages.  So, despite the 53% improvement in 
housing and the 11% improvement in mobility, the overall footprint improvement was calculated to be 
only 9%.  This is accounted for by the fact that food, goods and services make up 71% of the average 
Australian’s total footprint while the housing and mobility components constitute only 29% (Global 
footprint Network & University of Sydney study, 2005).  This brings into question the usefulness of 
Ecological Footprint in assessing the impact of a development of this nature, where the scope of the 
tool is far broader than its actual application.  Not only does this reduce the tool’s sensitivity, but it also 
reduces the perceived effectiveness of initiatives that do have an impact, as they are ‘drowned out’ by 
external issues.  
 
This ‘drowning out’ of the housing and mobility achievements, however, did have positive effects.  A 
beneficial outcome of the Aurora footprint study was that it challenged VicUrban to consider how its 
business affects the consumption of food, goods and services - issues conventionally thought to be 
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outside of an urban developer’s sphere of influence (B Williams [VicUrban], 2006, interview, 13 
October).  Opening up this area for discussion presents the opportunity to envision new approaches.  
A simple example is the potential impact that house size has on the consumption of goods to furnish 
its rooms.  Perhaps more interesting are initiatives that attempt to rethink conventional models of food 
accessibility in urban communities.  The potential for community gardens, farmers markets and 
community supported agriculture to reduce the ecological impact of food consumption has been widely 
discussed (see Francis & Wheeler, 2006; Wiedmann, Barrett & Cherrrett, 2003; Deelstra & Girardet, 
1999).  While generally considered fringe ideas in the context of new urban developments, it is not 
beyond a government land developer, charged with tackling urban sustainability, to explore innovation 
in this area.  A strength of Ecological Footprint in this application is that it vividly illustrates the scale 
and context of progress in terms of global ecological limits, demonstrating the overall significance of 
the challenge and highlighting key issues that need to be addressed to meet the challenge. 
 
While effectively highlighting issues of global importance, the scale of the Ecological Footprint metric 
means that locally specific environmental concerns are often overlooked (Lenzen & Murray, 2003).  
This lack of coverage of key localised issues is highlighted in the Aurora case study.  VicUrban has 
implemented a number of initiatives aimed at reducing water consumption at Aurora. Modelling of the 
estate has predicted that Aurora residents will use 70% less mains water than residents in similar 
conventional developments, due mostly to the provision of recycled water to all homes and the use of 
water efficient fixtures (McLean, 2004).  However, the Ecological Footprint methodology does not 
directly incorporate water saving into its metric, with this substantial water saving translating to only an 
11% reduction in the water supply footprint, attributed primarily to the decreased energy requirements 
for pumping (Centre for Design at RMIT & Global Footprint Network, 2006).  As energy for water 
supply makes up less than 1% of an average Victorian’s footprint, water savings will never have a 
discernable effect on Ecological Footprints.  VicUrban were particularly concerned with this, as they 
see the impacts of water consumption as a major environmental concern (B Williams [VicUrban], 
2006, interview, 13 October).  Other measures that do not register in the Ecological Footprint metric 
are stormwater mitigation and treatment, and biodiversity protection – both areas where VicUrban has 
put in considerable effort at Aurora to minimise ecological impact.  It suggests that the footprint 
methodology is less useful as a tool for informing detailed decision-making on individual projects, 
where site specific issues are often key elements in minimising ecological impact.  
 

Effective Sustainability Assessment Tools for Residential Estates 
For sustainability assessment approaches to be effective, they must facilitate improvement in 
sustainability performance.  Three key roles for the sustainability assessment of residential estate 
developments can be identified (see figure 3, which situates these roles about a simplified 
representation of the project delivery process).  The first role is in planning and design decision 
support, to aid decision-making in the development process.  This is a facilitative role where tools 
must ‘plug in’ to existing processes of development, providing practical interpretations of sustainability 
in urban development and presenting potential options for action.  The second role is in the evaluation 
of progress.  To achieve this, tools must be able to measure the success of initiatives against a robust 
evaluative framework, with a transparent theoretical basis.  Effective evaluation provides both 
assessment of improvement upon previous practice, as well as assessment of progress towards target 
sustainability goals.  The third role is in the provision of feedback, connecting evaluation to design and 
decision support processes.  Evaluation tools provide essential feedback information for decision 
support tools, evaluating actual outcomes versus expected outcomes, ensuring relevance and 
facilitating continual improvement.   
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3: Assessment tools in urban development projects 
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Incremental management frameworks such as VicUrban’s Sustainability Charter are particularly 
effective at informing project decision-making.  They provide lists of understandable options and 
principles, across a broad range of key issues, to consider throughout the development delivery 
process.  Whilst being practical in application, however, incremental tools typically lack the ability to 
evaluate the significance of achievements against physical measures of impact, or against established 
sustainability goals.  This lack of evaluative capacity also results in a lack of feedback confirming the 
validity of the assessment frameworks.   
 
In contrast, the application of Ecological Footprint analysis to Aurora highlights its two key strengths as 
an assessment tool for residential estate development.  The first is its ability to provide ecological 
evaluation of projects against a robust theoretical framework, being grounded in the physical 
measurement of ecological supply and demand.  Secondly, Ecological Footprint has a clear 
expression of target goals - a population living a lifestyle that is within the regenerative limits of the 
Earth’s biological capacity.  Because of these attributes, Ecological Footprint provides for more 
rigorous evaluation of achievements, in terms of measuring physical impacts and comparison to target 
goals.  It also provides a more revealing appraisal of the significance of these achievements, and of 
the significance of the challenges ahead.  Reducing the housing component of Aurora’s footprint to 
53% less than that of current conventional developments is a significant achievement.  However, the 
final overall footprint of 7.03 gha is still well above the footprints of other western countries such as the 
United Kingdom (5.6 gha/person) or the Netherlands (4.4 gha/person) (WWF 2006).  And even these 
more modest footprints exceed the globally available bio-productive area of 1.8 gha per person, 
demonstrating the extent of the challenge ahead. 
 
Examining the Ecological Footprint study of Aurora also highlights two key weaknesses in the tools 
application to urban development projects.  Firstly, the scope of the ecological impacts evaluated is far 
broader than the impacts traditionally accounted for in urban development initiatives.  Essentially, the 
Ecological Footprint equates to a consumption metric.  It highlights the pressing problems of high 
levels of consumption and of global inequalities in consumption; and points to opportunities to 
consume less.  At Aurora, VicUrban’s environmental focus has been on reducing the embodied impact 
of the built infrastructure delivered; providing infrastructure that best allows minimal consumption and 
impact in its operation; and providing services and spatial layouts that provide the potential for 
reduced mobility impacts.  While Ecological Footprint analysis is sensitive to these initiatives, the 
consumption of food, goods and services also feature significantly in its metric.  The usefulness of 
Ecological Footprint analysis in this specific application, therefore, depends on whether VicUrban wish 
to evaluate Aurora based on traditional notions of urban development or whether they wish to take a 
more holistic evaluation approach, and actively tackle issues that have previously been considered 
outside their sphere of influence.  In the case of a narrow focus, analysis built on targeted LCA would 
provide more useful input into planning and design decision-making without the need for overall 
footprint calculations.  The second highlighted weakness of Ecological Footprint is that its scope fails 
to accommodate localised environmental issues.  The nature of the metric – accounting for bio-
productive capacity versus consumption - works well at broad, non-spatially specific scales.  However 
it does not translate well to focused, location specific scales, where localised factors become more 
important.  Localised issues such as water cycle impacts and biodiversity impacts are effectively 
absent from footprint calculations. 

 
Conclusion 
In considering the use of assessment tools to improve ecological sustainability outcomes in the 
delivery of residential estates, it is clear that Ecological Footprint provides key elements lacking in 
existing approaches.  It provides the ability to conduct evaluations of the significance of achievements, 
allowing evaluation of physical impacts and situating achievements within the context of target goals 
and ecological limits.   However, the scope of Ecological Footprint does not wholly match with the 
scope of environmental concern attributed to residential estate development.  This limits its 
usefulness, especially as a decision support tool, as it is difficult to evaluate different development 
scenarios, when elements deemed key in considered alternatives are missing from the assessment 
metric.  As a consumption metric, the tools sensitivity to particular project initiatives is also limited.  
Detailed LCA, on the other hand, provides a greater level of detail in physical impact assessment, 
making it more suited to informing decision-making with respect to project design alternatives.  
 
As our cities continue to grow we face a significant challenge to bring urban development practices 
into line with the constraints of ecological sustainability, whilst still meeting residents’ needs.  
Achieving sustainable outcomes requires that assessment be undertaken to assist decision-making 
and evaluate progress toward goals.  This paper has examined the various strengths and weaknesses 
of assessment tools that address ecological sustainability in residential estate development, focusing 
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on Ecological Footprint through the Aurora case study.  The strength of incremental tools, such as 
VicUrban’s Sustainability Charter, is their ability to provide practical information that can be used to aid 
decision-making processes during the planning, design and delivery of projects.  The strength of 
Ecological Footprint, on the other hand, is its basis on the physical measurement of resource 
availability and consumption, and its potential to evaluate the significance of achievements against 
other projects and against ecological limits.  These strengths are complimentary, suggesting 
considerable potential for practically-focused incremental approaches to be combined with goal-
focused evaluation approaches, to more effectively meet the needs of sustainability assessment for 
residential estate development. 
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