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Abstract: Greater Sydney is expected to be home to an additional 1.7 million people by 2036, making 
it one of the fastest growing regions in the developed world. Trends suggest that 60% of all new 
dwellings will be built in established middle suburbs characterised by houses reaching the end of their 
lifecycle. In the context of the market-driven process of urban redevelopment in Australia, economic 
feasibility assessment of urban redevelopment needs to be considered. We argue that economic 
feasibility assessment should be an essential part of the urban design process to create a richer set of 
evidence to inform design and development of a sustainable precinct, and at the same time lead to 
proposals that can be realised in practice. This paper presents and evaluates a case study illustrating 
the tension between design envisioning and its economic feasibility in market-driven urban 
development. Using a precinct in Western Sydney as a case study which proposed a redevelopment 
design based solely on socio-environmental goals, this paper assesses the economic feasibility of the 
proposed design using a GIS based economic feasibility tool. The results from the tool indicated that 
the proposed design options are not financially feasible under the current market conditions of the case 
study area. These findings reinforce our argument that economic feasibility should be incorporated as 
an essential part of the design process. The agility, flexibility and high visual quality, coupled with the 
economic feasibility metrics of these digital tools in providing feasibility outcomes make it suitable for 
such design processes. 
 
Key words: Precinct design; urban modelling; GIS; economic feasibility; scenario planning tools 
 
1. Introduction 
On current forecasts, Australian cities will need to accommodate nearly 2 million more households within 
their urban envelopes in the next 25 years. Greater Sydney is expected to be home to an additional 1.7 
million people by 2036 making it one of the fastest growing regions in the developed world (Greater 
Sydney Commission, 2018).  
 
Urban renewal and increasing housing density provide an opportunity to improve the socioeconomic 
and environmental performance of established areas in our cities which are also known as greyfields. 
Greyfields are the established suburban tracts of aging, technologically obsolete and environmentally 
poor performing housing and infrastructure (Newton, 2010). Trends suggest 60% of all new dwellings 
will be built in established middle suburbs characterised by houses reaching the end of their lifecycle 
(Gudes, Glackin and Pettit, 2018a). Given these pressures, Australian cities have a critical need for 
smarter frameworks, methods, analytical tools or Planning Support Systems (PSS) to assist urban 
planners to work more effectively with communities to promote sustainable city development (Pettit et 
al., 2018). This paper presents and evaluates a case study that illustrates the tension between design 
envisioning and its economic feasibility in the context of a market-driven urban development.  
 
The development of a precinct in Blacktown in Western Sydney has been designed (by a group of 
stakeholders from Blacktown and co-authors of this paper) in a collaborative process based on a set of 
physical criteria and socio-environmental goals, but without any consideration of its suitability in the land 
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and property market. This paper assesses the economic feasibility of the proposed design using a GIS 
tool originally developed by Leao et al., (2018). The results from the application of this tool indicated 
that the original design proposal would be totally or partially not feasible economically within the current 
market conditions of the area where it is located. These findings suggest that economic feasibility should 
be incorporated as an essential part of the design process. 
 
2. Literature review  

Greening the greyfields 
Medium density and high-density housing stock can increase the availability of housing in a more 
compact urban form. However, there is political and community resistance to increased density. One 
way to address this challenge is to encourage medium density living solutions through “precinct” scale 
development, as opposed to lot-by-lot redevelopment, led by community collaboration. This approach 
is broadly addressed in the Greening the Greyfields study Newton (2010) underlying our paper. Newton 
(2010) established urban greyfields as a new opportunity for urban regeneration and highlighted that 
the two main arenas for providing new housing, greenfield and brownfield development, largely 
overlooks the potential of ongoing, ad-hoc redevelopment occurring in the inner and middle suburbs of 
Australian cities. Newton (2010, pp. 81–103) defined the following types of development: 

• Greenfield development: large scale residential development on the urban fringe in areas that 
were previously zoned non-residential; 

• Brownfield development: large scale repurposing of inner urban, ex-industrial and commercial 
land for new residential housing; and, 

• Greyfield development: redevelopment of aging, occupied residential tracts of suburbs that are 
physically, technologically and environmentally obsolescent and which represent economically 
outdated, failing or undercapitalised real estate assets, typically in a 5 to 25 km radius of the 
centre of each capital city and service, transport, amenity and employment rich compared to the 
outer and peri-urban suburbs (Newton, 2010). 

 
Analysis of redevelopment data showed that up to 25% of new housing in Melbourne was derived from 
greyfield infill (Newton and Glackin, 2014). But, given the restrictions of single-lot redevelopment on 
smaller lots, greyfield infill is achieving far less than it is capable of, particularly if single lot boundaries 
could be amalgamated into multi-lot redevelopment precincts. The concept of the regeneration precinct 
and its ongoing design and context-led exploration (Newton et al., 2011; Murray et al., 2015) illustrated 
a range of benefits from precinct scale redevelopment. The most obvious benefit is financial gain for 
landowners as larger amalgamated lots sell for more per square metre than smaller lots due to spatial 
optimisation and development economies. In response to community resistance to higher densities, a 
range of contextually appropriate community benefits were also explored by Glackin, Trubka and 
Dionisio (2016) including: 

• Area activation: incorporating access and passive surveillance into precinct design; 

• Walkability: opening dead ends, creating new paths and providing new destinations; 

• Additional greenspace: altering the land use legislation and allowing higher densities on 
residential land so economies of scale allow parts of the developed area to be packaged as public 
greenspace; 

• Canopy protection: allowing more tree canopy to be retained over the development site through 
economies of scale and the proper orientation of dwellings; and, 

• Car parking: using a precinct-scale development pattern so some lots can be used for off-site 
parking or, in contiguous amalgamated parcels where economies of scale allowed higher 
densities and underground parking. 

 
Design and existing practice of economic feasibility 
Communities across Sydney are ambivalent in their support for higher density developments with an 
almost equal number of residents opposing and supporting them. There are numerous challenges that 
need to be addressed when planning the development of projects, with economic feasibility being an 
important consideration. 
Economic feasibility is a field of development appraisal, with methodologies that can assist developers 
to determine the best prices for selling and buying land and properties. These complex methodologies 
require detailed information on relevant costs and fees, interest rates, taxes and market prices, and a 
fundamental knowledge of building restrictions and planning controls. As outlined by Lieske et al. (2018) 
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the costs of development in urban renewal are often greater than costs in other contexts due to various 
interlinked factors including: 

• the high risk and associated costs involved in land aggregation in areas of fragmented land 
ownership; 

• the mandate for purchasing existing lots and properties at often inflated market values; 

• higher construction costs and financing options in areas with former higher density-built forms; 
and, 

• added risk to manage local community expectations around design, quality and scale of 
development.  

 
Consequently, a market-driven process of urban redevelopment needs favourable market conditions to 
capitalise on the opportunity for a significant uplift in value. An alternative way to enable economic 
feasibility could be through modification of planning controls. 
 
Economic feasibility is one of the major barriers in the implementation of new design ideas. In the 
development proposals, there needs to be a balance between the proposed design outcomes and 
economic feasibility. This becomes increasingly relevant in the case of projects whose implementation 
relies on the precondition of the private developer generating a certain minimum amount of profit, 
normally 20 percent. A well-known tool used in feasibility assessment is the Construction Guidelines 
developed by Rawlinsons (2012) originally released in 1983. Rawlinsons Construction Guidelines have 
been one of the most prominent creators and publishers of construction cost data in Australia. The yearly 
construction guideline forms the underlying basis and an essential reference book for developers, 
architects, local builders, quantity surveyors and many others in the construction and development 
industry. While the guides are still updated on a yearly basis, the last few years have seen the availability 
of software and web-based tools that aim to create iterative feedback loops and synergies with the 
design process. Tools such as ARGUS Estate Master (Atlus Group, 2020), Feastudy (Devfeas, 2020) 
or Archistar (Archistar, 2020) are available in the market and are providing planners and decision makers 
within private organisations and government to quickly evaluate development opportunities and design 
scenarios and assess the potential market return. They have been designed to cater to a larger audience 
and be applied to a variety of projects and developments of different scales and sizes. They often use 
generic applicable analysis techniques such as benchmarking costs and lack the ability to provide in-
depth feedback when compared to design-based specialist feasibility tool or studies. 
 
Planning Support Systems 
One way to apply economic feasibility assessments is by using Planning Support Systems (PSS). PSS 
are computer-based tools which assist planners to undertake their day-to-day work more effectively 
(Geertman et al., 2017) including spreadsheets and websites supported by Geographical Information 
Systems (GIS) and visualisation techniques (Couclelis, 2005). Pettit et al. (2018) summarised recent 
state of the art PSS which have been applied in the Australian context, including What if? scenario 
planning tools and CommunityViz. These approaches have also been applied internationally (Lieske 
and Hamerlinck, 2015). PSS are maturing as useful instruments in day-to-day urban planning practice 
(Geertman et al. 2013). PSS are now enabling improvements in our planning and design outcomes to 
create more sustainable and productive cities (Gudes, Glackin and Pettit, 2018a). 
 
As cities are becoming more complex, planners need to understand and capture the collective effects 
on cities when planning for healthy, sustainable development (Allen, 2001). Data-driven approaches 
can assist planners identify patterns and issues such as public health risks and greenhouse gas 
emissions emerging from the interplay of complex systems such as suburban urban form, location of 
employment and public transport systems. These approaches can also help capture opportunities for 
improvement. As part of research into data-driven approaches, new digital planning tools have been 
developed to support scenario planning, design analysis and feasibility assessment. Two recently 
developed scenario planning tools are: 

• RAISE: The Rapid Analytic Interactive Scenario Explorer tool was developed by UNSW to 
demonstrate the top-down feasibility of designs. The toolkit is a co-design tool which is designed 
to support collaborative planning, calculate uplift value and assist in decision-making processes. 
It is built on an open, cloud-based architecture to combine data, models and visualisation Lieske 
et al. (2018). 

https://www.sciencedirect.com/science/article/pii/S0966692317307524#bb0015
https://www.sciencedirect.com/topics/social-sciences/public-transport
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• A feasibility assessment (GIS) tool: The feasibility PSS was developed by Leao et al. (2018) and 
is used to calculate the minimum number of units to deem a proposed urban redevelopment 
financially feasible. 

 
Development proposals need to maintain the balance between economic feasibility and the design 
vision. This becomes especially relevant when implementation depends on the developer reaching a 
minimum required profit margin. Current scenario planning tools have been designed for scenario 
planning purposes and they can neither be accessed nor used easily by urban planners and other 
relevant decision-makers. They also require expert guidance to assist in obtaining insights in the 
absence of supporting visual analysis and communication mechanism. The following section describes 
how we addressed this challenge of maintaining balance between the design vision and ideas and 
economic feasibility in a specific case study in Blacktown, NSW. 
 
3. Methodological approach: case study   
In order to address the tension between design envisioning and its economic feasibility, this section is 
structured as follows: first, the region of the precinct used as the case study is presented; then, the 
criteria and goals for the redevelopment design of the precinct are described; finally, the tool for 
economic feasibility assessment is applied to the proposed design. Results and findings for the 
methodological approach are presented in the next section. 
 
This paper focuses on a case study in the City of Blacktown in Western Sydney. By 2036 Blacktown is 
forecast to grow by over 30% to over 522,000 people and 180,000 dwellings. Most new dwellings in 
established areas will be delivered through urban renewal and infill development. Blacktown Council’s 
place-based planning promotes higher density housing, mixed employment uses and continued 
improvements to the public domain. The study area was chosen through training and design workshops 
held with the Council, followed by a site analysis report, design report and creation of a new GIS 
database for Blacktown. The study area adjoins one of the main entrances to the city, providing a unique 
opportunity to implement this broad strategy within a specific case study and location. An initial design 
report was prepared, followed by a feasibility assessment of the proposed design using two tools.  
 
4. Proposed redevelopment design for Blacktown 
The work undertaken to create the design vision in the case study area aimed to demonstrate the 
planning and design rationale behind the creation of a redeveloped greyfield precinct. The design 
approach sought to identify appropriate methods for increasing density which encourage community 
benefits while minimising its potential impacts. The key design principles used to guide the design of 
built form were: 

• Identify appropriate methods for increasing density which encourage community benefits while 
minimising potential impacts of increased density; 

• Provide accessible and high-quality open spaces which contribute to creating sustainable 
communities and provide economic, environmental and social benefits; 

• Reduce the dependence on private vehicles as the primary mode of travel and create an 
integrated transport network with provision of active and public transport; 

• Create attractive landscapes with shared pedestrian and cycle paths; 

• Ensure rational positioning of higher density zones: creating a High Density Residential zone with 
building heights from 6 to 9 storeys along with a Medium Density Residential zone with building 
heights from 3 to 6 storeys; 

• Offer a range of building typologies from multi-storey apartments to townhouse terraces; 
• Create streetscapes with a diverse range of frontages and styles, with distribution of building 

height and density to enable good solar access in buildings and key areas of public domain; and, 
• Increase passive surveillance. 

 
To align with these principles, the design took a holistic look at the four key design considerations: the 
built form, open space, transport and the local character. In response to these design considerations 
the following outcomes were proposed. The images are from the design report, which was prepared by 
the co-authors of this study. 
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Outcome 1: Built form and density distribution 
There are four different residential building zones in the study area, with three different building 
typologies (see Figure 1). 
 

Figure 1. Proposed Building Typologies 
 

 
Source: Gudes, O. 2020 
 
Outcome 2: Open space and accessibility 
The proposed design sought to retain and encourage tree canopy which is vital to the urban 
environment, providing numerous environmental, aesthetic, cultural and economic benefits. In terms of 
accessibility and security, it also sought to create community gardens, greenery and playgrounds with 
passive surveillance from adjacent residential buildings, as well as to increase access to open space 
within the precinct from the current 80,000 m2 to 110,000 m2 (see Figure 2). 
 

Figure 2. Existing (left) and Proposed (right) Design for Blacktown Study Area  
 

 
 Source: Gudes, O. 2020 
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Outcome 3: Transport 

In terms of connectivity, the proposed design sought to create attractive pedestrian pathways, 
encouraging active travel; widen the main road and remove cul-de-sacs to improve permeability; and 
provide bike lanes and shared use paths (see Figure 3) connected to roads to encourage active 
transport. A new hierarchy of roads was defined within the precinct to improve legibility, beginning with 
primary roads at the precinct entrance and smaller distributor roads and shared pathways for internal 
distribution. The proposed design also sought to establish a legible street pattern and hierarchy; and 
provide clear lines of sight that link key elements of public space and destinations. 
 

Figure 3. Proposed Street Layout  
 

 
Source: Gudes, O. 2020 
 
Outcome 4: Local character 
The design sought to widen and re-nurture the local water bodies and create an attractive landscape 
with a shared pedestrian and cycle path; improve vegetation along the creek (seen also on the top side 
of Figure 4) to establish connectivity and improve flood mitigation; and widen the creek and plan the 
‘riparian’ corridor to improve stream health, help reduce heat island effects and improve fauna habitat. 
 

Figure 4. Proposed Final Design  
 

 
Source: Gudes, O. 2019 
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5. Feasibility assessment  
 
This section provides information on the feasibility assessment techniques used to test the design 
scenarios in Blacktown and demonstrates the different inputs used to produce the feasibility outcomes. 
We assessed the viability of this project using a feasibility assessment based on a (GIS) PSS for 
assessing financial feasibility developed by Leao et al. (2018). The benefit of using this approach, 
provided us with important insight and the infeasibility of the proposed design scenarios.  
 
GIS-based urban redevelopment financial feasibility tool  
 
The method applied here is based on a technique developed by Leao et al. (2018) to estimate the 
number of units that would need to be built for any given situation to make a redevelopment financially 
feasible. This approach enables urban planners to determine the type of planning needed to establish 
a financial case for redevelopment. This GIS tool progressed from a previous approach developed by 
Troy et al. (2015), which used the following three components to estimate the financial feasibility of 
redevelopment: 

1. Buyout cost – the cost of purchasing land and existing property that will be developed 
2. Redevelopment cost – the cost of replacing existing stock with new construction 
3. Sale proceeds – the revenue from selling the new property after redevelopment. 

 
Redevelopment is considered financially feasible when the potential sale proceeds exceed the costs 
(buyout plus redevelopment). Findings from this feasibility analysis using this tool are reported in the 
findings section. Table 1 provides information about the key inputs and parameters for the feasibility 
analysis tool, with values suitable for the Blacktown case study. 
 

Table 1. Key Inputs and Values of Feasibility Analysis Conducted Based on Leao et al. (2018) 
 

Parameters Description Value 
Sale price of existing units Median cost to purchase existing strata properties 

(typology) 
$500,000 

Cost of construction of 
new units 

Cost to construct a new 2-bedroom unit (85 m2) with 
medium quality based on estimations in the Australian 
construction handbook 2018 

$214,550 

Median market price Median sales price of a new 2-bedroom unit  
(85 m2) with medium quality  

$505,000 

Size of new units Size of units with medium quality 85 m2 

Site coverage Proportion of the parcel occupied by the building 
footprint  

0.60 

Private area rate  Proportion of the total built up area for private use, 
excluding common areas 

Nil 

Commercial floors Number of commercial floors for new buildings with 5 or 
more floors 

Nil 

        Source: Based on Leao et al. (2018) 
 
Our input GIS data included the following attributes based on the design scenarios developed in the 
design phase of this study, also illustrated in the findings section: maximum height allowed, Floor Space 
Ratio (FSR), total units per lot, and strata property (SCA, 2020). 
 
We accounted for the change of height limitation, maximum FSR, total units per lot and existing strata 
to run our feasibility model based on the envisaged design. The key expected outputs from our GIS-
based model were: 

1. Number of new units by lot for minimum profit 
2. Compliance with FSR and height 
3. For each new building, minimum supply (number of units) 
4. For each new building, compliance with planning controls, maximum number of units and profit 

for redevelopment at maximum height permitted after changes applied 
5. For each new building, financially feasible at maximum height permitted by planning controls 

(maximum supply number of units).  
Results from this analysis are reported in the findings section. 
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6. Results and findings 
 
This section presents the results from the economic feasibility assessment of urban redevelopment 
based on the proposed design using the GIS tool develop by Leao et al., (2018).  
 
Findings from the GIS-based urban redevelopment financial feasibility tool  
 
This section summarises our economic feasibility assessment of the proposed design for redevelopment 
of the case study precinct using the GIS model developed by Leao et al. (2018). Overall, the proposed 
design has a supply of new units significantly below the requirement for minimum development profit of 
20% which is the standard in the market at the time of publishing this study. We divided our case study 
into four sub areas (zones 1 to 4) to provide more detail about the feasibility viability in areas of the 
same density. For example, in zone 2 we proposed to build up to 9 storey buildings with 1,229 new 
units. However, our simulation indicates that 2,457 units are required to cover the land buyout cost and 
development costs, therefore the proposed design is overall not economically feasible in its current form 
(Table 2). 
 

Table 2. Results of the Economic Feasibility (GIS-based) Assessment Tool 
 

 Area 1 Area 2 Area 3 Area 4 SUM 

Current 

Parcels 24 23 84 33 164 

Area (m2) 17,972 16,352 53,401 20,330 108,055 

Total property value ($A) 14,421,254 16,352,034 63,906,343 24,408,468 119,088,099 

Required for Economic feasibility (20% profit) 

Number of units to be developed 400 318 1,269 485 2,457 

Required total built area* (m2) 45,333 36,040 143,820 54,967 278,460 

Units/floor. Building (proposed 
max floor and number of 
buildings) 

11 7 14 11  

Min. Building footprint (m2) 1,247 793 1,587 1,247  

Site coverage 42% 24% 65% 92%  

Proposed design 

Max. number of floors 6 9 4 3  

Number of units to be developed 385 192 527 125 1,229 

Number of buildings to be 
developed 

6 5 22 15 48 

Units/floor. Building  11 4 6 3  

Min. Building footprint (m2) 1,247 453 680 340  

Site coverage 42% 14% 28% 25%  
*Considering 85m2 each unit and 75% for private area. 
 Source: Based on Leao et al. (2018). 
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Figure 5. Results of the Economic Feasibility (GIS-based) Assessment Tool Shown on a Map 
 

 
          Source: Gudes, O. 2020 
 
 
 
7. Discussion and conclusion 
 
The proposed design was likely to achieve significant social and environmental improvement to the 
specific precinct, based on the principles and goals that guided the design process in the case study. 
However, the economic feasibility assessment tool applied in this study suggested that the proposed 
design was not economically feasible to be implemented or was only partially feasible (see Figure 5), 
under the current land and property market conditions. The feasibility assessment tool provided a direct 
comparison between residual land value and buyout costs and calculated the investment benefit.  
 
The economic feasibility assessment tool tested here demonstrated a flexible process to assess design 
proposals by incorporating their spatial characteristics. Although different scenarios of redevelopment 
have not been explored in this study, the tool is flexible to easily enable users to change parameters, 
and quickly obtain a result of the impact of these changes on the overall feasibility outcome.  
 
Moreover, the tool was able to present the output together with high spatial visual quality. These 
functionalities make it suitable to be used within processes of urban design for redevelopment, as a 
component in several iterations to search for a simultaneous achievement of socio-environmental goals 
and economic feasibility. Having said that, the feasibility tool applied here presented some limitations 
that could be improved in the future to make it more suitable to assist urban design processes. First, it 
currently runs as a plugin within a proprietary GIS package and the use of an open source platform such 
as QGIS could increase its reach. Moreover, running the tool requires skills in GIS software and in 
handling geospatial data, while some more recent planning support systems are creating more intuitive 
and user-friendly interfaces for non-experts. Finally, the use of different typologies to represent housing 
supply diversity at the moment requires the division of the study area in zones, and running the tool 
separately  for each zone; a more agile framework to incorporate more complex and varied design as a 
single run would make the process more meaningful, quicker and easier. 
 
In the context of a market-driven process of urban redevelopment, predominant in Australia, economic 
feasibility assessment of urban redevelopment needs to be considered. Economic feasibility 
assessment should be included as an essential part of the urban design process to create a richer set 
of evidence to inform the design and development of a sustainable precinct, and at the same lead to 
proposals that can be realised in practice. This should include the design and development of economic 
feasibility tools that suit the process of design or urban renewal and redevelopment. 
 
The tension that exists between the design vision and feasibility assessment will remain until there is a 
set of mature models and planning support systems and tools, such as the tool discussed in this paper, 
that is fully implemented and adopted in planning processes. In a time of city growth and urbanisation, 
it is encouraging that councils such as Blacktown are willing to experiment with new models and planning 
tools. We argue that our cities need sophisticated and flexible tools to better visualise, understand and 
test the configuration of new building types and their relation to density and urban domain and to 
examine whether these solutions can be effectively and easily implemented.  
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