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Executive Summary 

Background 

Across Australia, population growth and urbanisation are placing significant pressure on the 

natural and built environment, on people and their wellbeing. These challenges are exacerbated 

by issues like climate change, drought, rising costs of living and changing community 

expectations.  

The challenges posed by unsustainable urban development are complex. Poor development 

decisions impose social, environmental, and economic costs which are far-reaching, and locked in 

for generations. The urban sprawl characteristics of Western Parkland City (WPC) in Sydney’s west 

is a pertinent example of the risks presented by unsustainable urban development. 

The unique characteristics of natural assets in the WPC provide the opportunity to deliver 

significant economic, social and environmental benefits to the community, flowing from the 

social and ecosystem services the area can provide. The extent to which the MRA is protected or 

enhanced in future (or conversely lost as a result of urban development) is likely to lead to 

different economic, social and environmental impacts. This is because the loss of the MRA (and 

increased urban development) will result in the loss of the ecosystem and social services, and 

therefore the benefits associated with the MRA, such as: 

• Economic costs and benefits: such as changes to agricultural production, the value of the 

mining, changes in developable land and tourism impacts; 

• Social costs and benefits: such as scenic landscape amenity, recreation opportunities (and 

associate health benefits) and flood impacts; and 

• Environmental and cultural costs and benefits: such as cultural and heritage impacts, 

biodiversity associated impacts and waterway health impacts.  

Figure 1: Costs and benefits of the MRA 

 

Source: Frontier Economics 

However, the benefits of the MRA have historically not been fully incorporated into decision-

making processes. Addressing the challenges of unsustainable urban development requires a 
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robust and transparent framework that can value and integrate a broad suite of economic, social 

and environmental costs and benefits into the decision-making process. This will enable decision-

makers to identity where and when the MRA delivers net benefit to the community. 

Scope of this review 

Against this background, the Western Sydney Planning Partnership1 (WSPP) commenced the MRA 

Review project in April 2022. As part of the MRA Review project, this paper considers examples of 

best-practice in wider ecosystem and social benefit analysis for rural and natural areas and 

applies emerging NSW government approaches in valuing natural capital to the MRA in the WPC.  

There are two broad stages to this work: 

• Stage 1 will scope a framework and approach to quantify the economic value of ecosystem 

and social services provided by the MRA and make recommendations regarding refinements 

to methodologies and data to facilitate the detailed second stage of the project.  

• Stage 2, subject to funding and further scoping, will apply ecosystem services and social 

benefit analysis to a more detailed economic assessment.  

The team of Frontier Economics, Ideaa Group, Edge Consulting Engineers and Gillespie 

Economics are assisting the WSPP in stage 1. This Report provides a summary of the findings of 

the valuation component of Stage 1, including: 

• The context for this project 

• The case for change (i.e. why do we need an approach for valuing the MRA in the WPC); 

• Possible approaches to quantifying the market, non-market and natural capital values of the 

MRA; 

• Discussion of any key assumptions and limitations of the analysis; and 

• Summary of recommended next steps and actions to support the valuation of the MRA. This 

includes a recommended approach to valuing the MRA in the WPC.  

For detail on the spatial mapping component of Stage 1, see Edge Consulting and Frontier 

Economics, Mapping the value of the Western Parkland City’s Metropolitan Rural Areas.  

Findings of this report 

Appropriately capturing the benefits derived from natural capital in the MRA requires a 

systematic and objective framework that appropriately captures the value of natural capital. The 

framework will be used to: 

• Value and assess potential interventions in the natural and built infrastructure (that is, 

through cost-benefit analysis); 

• Price and fund our scarce resources and community services; and 

• Manage and build resilience to pressures such as population change, climate and drought 

 

1  The WSPP is a local / state government partnership set up under the City Deal as a vehicle for collaborative 

strategic planning for the WPC. 
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This report has demonstrated that Cost Benefit Analysis (CBA) provides a framework to better 

identify and value the benefits of the MRA to enable decision-makers to fully consider the impact 

of changes to the MRA (both improvement and deterioration in the quantity and quality of the 

MRA) as part of their broader decision-making processes.  

In addition, the use of CBA to value the MRA in the WPC is consistent with the broad strategic 

direction adopted by the NSW Government as part of the NSW Natural Capital Statement of 

Intent and the Interim Framework for Valuing Green Infrastructure and Public Spaces. 

Recommendations 

However, this analysis2 has been developed in a compressed timeframe with limited information 

regarding some key assumptions. This has resulted in reduced certainty regarding several key 

parameters relating to the value of the MRA in the WPC, and the ultimate value that can be 

delivered to the community from the MRA. In particular, our understanding of the value of the 

MRA could be strengthened through: 

• Refining the mapping of land use, ecosystem and social services in the MRA   

• Refining the valuation of the ecosystem and social services 

This Report has identified a range of recommendations to be implemented over the short and 

medium term to ensure the value of the MRA can be robustly estimated in the WPC. These next 

steps include: 

• Refinements to the mapping of ecosystem and social services 

• Mapping additional ecosystem and social services, including heat vulnerability, risk 

datasets and carbon measures.   

• Refinements in the valuation of ecosystem and social services 

• Undertaking a complete CBA to compare the costs and benefits of changes to the MRA 

in specific areas of the WPC or services provided by the MRA  

• A more complete natural capital accounting exercise through the development of 

relevant accounts in physical terms 

Each action should be supported by consultation with relevant stakeholders. 

 

 

2  including the spatial mapping contained in Mapping the value of the Western Parkland City’s Metropolitan Rural 

Areas. 
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1 Context 

This section outlines the background and scope of this report.  

1.1 Background 

Across Australia, population growth and urbanisation are placing significant pressure on the 

natural and built environment, on people and their wellbeing. These challenges are exacerbated 

by issues like climate change, drought, rising costs of living and changing community 

expectations.  

The challenges posed by unsustainable urban development are complex. Poor development 

decisions impose social, environmental, and economic costs which are far-reaching, and locked in 

for generations. Addressing these challenges before investment in urban development takes 

place requires critical decisions about how to: 

• Use land and other resources, including housing, infrastructure corridors, environment and 

our waterways; 

• Move people, goods and services around; 

• Evaluate and value potential interventions in the natural and built infrastructure; 

• Price and fund our scarce resources and community services; and 

• Manage and build community resilience to pressures such as population change, climate and 

drought. 

Critically, this includes how we plan, deliver and use natural capital, which can be defined as:  

‘Natural assets, and the services that flow from them, which include geology, soil, air, water, and all 

living things’. It is from this ‘natural capital that humans derive a wide range of services, often called 

ecosystem services, which make human life possible’.3 

The costs and benefits of interventions in our natural and built environments are oftentimes not 

fully incorporated into decision-making processes – a key hurdle being that they are not easily 

documented, quantified, and valued. Addressing the challenges of unsustainable urban 

development therefore requires a robust and transparent framework that can value and 

integrate a broad suite of economic, social and environmental costs and benefits into the 

decision-making process.   

The Western Parkland City (WPC) in Sydney’s west is a pertinent example of the risks presented 

by unsustainable urban development. The WPC covers over 800,000 hectares representing 

around 65% of Greater Sydney. It includes the Country of the Dharug/Darug, Dharawal/Tharawal, 

 

3  NSW Government (2022), Consultation Draft NSW Natural Capital Statement of Intent, recognising the value of 

nature, p. 6. 



11 

Final Valuing the Western Parkland City’s Metropolitan Rural Area – Stage 1 

 

Frontier Economics 

Gundungurra/ Gandangara and Darkinjung People and the LGAs of the Blue Mountains, Camden, 

Campbelltown, Fairfield, Hawkesbury, Liverpool, Penrith and Wollondilly.  

The population in the WPC and Blacktown is expected to grow to from 1.52 million in 2021 to 

over 2 million in 2041, yet today it is one of the hottest, flattest and driest parts of Greater 

Sydney. Failure to responsibly plan the development required for this growth in population will 

likely result in sub-optimal land-use decisions and exacerbate the existing pressures associated 

with urban heat and population growth.  

While strategic planning of the urban areas is critical for the delivery of the Government’s vision 

for the WPC, rural and natural areas are of particular importance to planning: much of the land in 

the area is either classified as Metropolitan Rural Area (the MRA) (28%) or protected area (63%), 

with only 9% of the WPC comprising existing or future urban area.4 

There is concern from stakeholders that, if not adequately protected, urban development could 

continue to encroach on the MRA. This could result in a net cost to the community – that is, a loss 

of the potentially significant economic, social and environmental benefits (including ecosystem 

services) that the community enjoys as a result of the unique natural capital assets in the WPC. 

Ensuring the MRA is protected when and where it delivers net benefits to the community, first 

requires an understanding of where and how the MRA delivers economic, social and 

environmental value to the community. 5 

1.2 Scope of this review 

Against this background, the Western Sydney Planning Partnership6 (WSPP) commenced the MRA 

Review project in April 2022. As part of the MRA Review project, this paper considers examples of 

best-practice in wider ecosystem and social benefit analysis for rural and natural areas and 

applies emerging NSW government approaches in valuing natural capital to the MRA in the WPC.  

The outputs of this paper will be reported to the WSPP MRA Working Group for review, and the 

Project Control Group for endorsement, prior to it being provided to local councils, GSC, DPE and 

other stakeholders for consideration of the policy recommendations.  

There are two broad stages of this review: 

• Stage 1 will scope a framework and approach to quantify the economic value of ecosystem 

and social services provided by the MRA and make recommendations regarding refinements 

to methodologies and data to facilitate the detailed second stage of the project.  

• Stage 2, subject to funding and further scoping, will apply ecosystem services and social 

benefit analysis to a more detailed economic assessment.  

Frontier Economics, Ideaa Group, Edge Consulting Engineers and Gillespie Economics are 

assisting the WSPP in Stage 1 of the Project. This Report provides a summary of the findings of 

the valuation component of Stage 1, including: 

 

4  Western Sydney Planning Partnership, RFQ.  

5  We acknowledge that the services supplied by the MRA are dependent (to some degree) on the surrounding 

protected areas and that urban development activities in the MRA may affect protected areas. However, for the 

purposes of this report we exclude protected areas from consideration when discussing values of the MRA.. 

6  The WSPP is a local / state government partnership set up under the City Deal as a vehicle for collaborative 

strategic planning for the WPC. 
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• The context for this project 

• The case for change (i.e. why do we need an approach for valuing the MRA in the WPC); 

• Possible approaches to quantifying the market, non-market and natural capital values of the 

MRA; 

• Discussion of any key assumptions and limitations of the analysis; and 

• Summary of recommended next steps and actions to support the valuation of the MRA. This 

includes a recommended approach to valuing the MRA in the WPC.  

For detail on the spatial mapping component of Stage 1, see Mapping the value of the Western 

Parkland City’s Metropolitan Rural Areas.  

The key objective of Stage 1 is to establish the case for, and advance the scope of, the more in-

depth Stage 2 analysis. 

1.3 Structure of this report 

The remainder of this Report is structured as follows: 

• Section 2 provides an overview of the WPC’s MRA 

• Section 3 provides an overview of how CBA could be applied to the MRA; 

• Section 4 summarises an example of application of CBA to the MRA; 

• Section 5 outlines potential next steps; 

• Appendix A details abbreviations and the glossary; 

• Appendix B provides a summary of the approaches available to value the WPC’s MRA, 

including an assessment of their strengths and weaknesses;  

• Appendices C, D and E summarises methodologies to value the economic, social and 

environmental benefits of the MRA. 

 



13 

Final Valuing the Western Parkland City’s Metropolitan Rural Area – Stage 1 

 

Frontier Economics 

2 The Western Parkland City’s 

Metropolitan Rural Area 

This section summarises the context for the report, including an overview of the WPC MRA and 

the challenges in valuing the economic, social and environmental benefits provided by the MRA.  

2.1 Context – the Western Parkland City 

As discussed above, the population in the WPC and Blacktown in Sydney’s west is expected to 

grow to from 1.52 million in 2021 to over 2 million in 2041, yet today it is one of the hottest, 

flattest and driest parts of Greater Sydney.  

While strategic planning of the urban areas is critical for the delivery of the Government’s vision 

for the WPC, rural and natural areas are of particular importance to planning. Much of the land in 

the area is either classified as Metropolitan Rural Area (Box 1) (28%) or protected area (63%), with 

only 9% of the WPC currently containing existing or future urban area. 7 

 

: The Metropolitan Rural Area 

Broadly, the MRA can be thought of as comprising: 

• Public land protected for conservation and other public values, such as defence 

• Peri-urban land use for a range of rural and rural lifestyle purposes, and 

• Rural towns and villages 

Protected natural areas, including National parks and the Greater Blue Mountains World 

Heritage Areas are excluded from this review, as they are not considered part of the MRA 

in The Greater Sydney Region Plan and Western City District Plan. Whilst their value to the WPC 

would be highly significant, it is beyond the scope of this project. 

Source: Frontier Economics 

As shown in Figure 2, the WPC is framed by the region’s Protected Natural Area and the MRA. 

The Western City District has large tracts of bushland, scenic hills, floodplains, gorges, rivers and 

major waterways set amongst urban neighbourhoods, farmland, rural towns and villages.8 The 

areas include farmland and mines which supply fresh local produce and construction materials, 

while bushland and native vegetation provides habitat for local wildlife and biodiversity benefits.  

 

 

7  Western Sydney Planning Partnership, RFQ.  

8  Greater Sydney Commission (2018), Our Greater Sydney 2056 Western Sydney District Plan – connecting 

communities, p.124.  
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Figure 2: The Metropolitan Rural Area 

 

Source: Edge Consulting Engineers 

While a large portion of this bushland is located in the Protected Natural Area, there are valuable 

natural areas of bushland and remnant vegetation within the urban and rural parts of the District 

as well. 9 As noted by the Greater Sydney Region Plan: 

 

9  Greater Sydney Commission (2018), Our Greater Sydney 2056 Western Sydney District Plan – connecting 

communities. 
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‘The Metropolitan Rural Area has a diversity of farmland, mineral resources, and distinctive towns and 

villages in rural and bushland settings.”10 

The WPC is important to local Aboriginal communities whose connection to Country is based on 

over 60,000 years of experience. It contains important landscapes, protected indigenous sites 

and artifacts.  

The rural towns and villages in the MRA contain some of Greater Sydney’s prominent examples of 

early colonial buildings and heritage. Additionally, farmland in this area has supplied some of 

Sydney’s fresh food for over two centuries (however it should be noted ~98% of Sydney’s fresh 

food comes from elsewhere). Agricultural commodities include poultry, egg production and dairy 

activities, irrigated horticulture such as leaf vegetables and mushrooms, and nurseries for cut 

flowers and turf (see for example Figure 3). 

In addition, there are major concentrations of construction sand around Londonderry and the 

Hawkesbury River, as well as clay and shale resources for brick and tile manufacture, particularly 

around Horsley Park, Bringelly and Oran Park.11 The Western Sydney Airport will be a catalyst for 

agricultural export from the region. 

Figure 3: Share of total value of agricultural commodities produced in the Hawkesbury LGA 

 

Source: Frontier Economics based on information from the ABS (2022), Value of Agricultural Commodities Produced, 2020-21 

2.2 The need to understand the value of the MRA 

While the intent of the MRA in the area is not to meet demand for residential growth, we note 

that, historically, urban development has encroached on the MRA in the WPC. As noted by the 

District Plan, limited growth of rural and residential could be considered where: 

 

10  Greater Sydney Commission (2018), Greater Sydney Region Plan a Metropolis of Three Cities – connecting people, 

p.143.  

11  Greater Sydney Commission (2018), Our Greater Sydney 2056 Western Sydney District Plan – connecting 

communities, p. 125.  
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… there are no adverse impacts on the amenity of the local area and the development provides 

incentives to maintain and enhance the environmental, social and economic values of the Metropolitan 

Rural Area. This could include the creation of protected biodiversity corridors, buffers to support 

investment in rural industries and protection of scenic landscapes. ...  

Future planning of these areas may require flexibility in order to balance rural values with the 

objectives of greater economic participation and community and cultural use of these areas by 

Aboriginal people.12 

In addition, a key action of the District Plan is to “Maintain or enhance the values of the Metropolitan 

Rural Area using place-based planning to deliver targeted environmental, social and environmental 

outcomes.”13 

This will require understanding where and how the MRA delivers economic, social and 

environmental value to the community. The unique characteristics of natural assets in the WPC 

provide the opportunity to deliver significant economic, social and environmental benefits to the 

community, flowing from the social and ecosystem services the area can provide. 

The extent to which the MRA is protected or enhanced in future (or conversely lost as a result of 

urban development) is likely to lead to different economic, social and environmental impacts. 

This is because the loss of the MRA (and increased urban development) will result in the loss of 

the ecosystem and social services, and therefore, the benefits associated with the MRA. As 

discussed in more detail below, the benefits provided by the ecosystem and social services of the 

MRA can be summarised across three broad categories: 

• Economic costs and benefits: such as changes to agricultural production, the value of the 

mining, changes in developable land and tourism impacts; 

• Social costs and benefits: such as scenic landscape amenity, recreation opportunities (and 

associate health benefits) and flood impacts; and 

• Environmental and cultural costs and benefits: such as cultural and heritage impacts, 

biodiversity impacts and waterway health impacts.  

 

12  Greater Sydney Commission (2018), Our Greater Sydney 2056 Western Sydney District Plan – connecting 

communities, p. 126. 

13  Greater Sydney Commission (2018), Our Greater Sydney 2056 Western Sydney District Plan – connecting 

communities, p. 127. 
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Figure 4: Costs and benefits of the MRA 

 

Source: Frontier Economics 

As shown in Table 1, the relevant benefits of the MRA will vary depending on the land use type.   

Table 1: Example of benefits of the MRA 

Natural areas and water 
Agriculture and 

industrial 

Residential and built 

/ infrastructure 

• Cultural and heritage benefits 

• Biodiversity benefits 

• Scenic values 

• Aquatic and waterway health benefits 

• Air quality benefits 

• Carbon sequestration 

• Amenity benefits 

• Recreation opportunities and 

associated health benefits 

• Urban cooling benefits (including 

reduced urban heat related disease 

burden and reduced energy demand) 

• Resilience to risks and shocks, such as 

stormwater, flooding and urban heat 

(discussed above) 

• Value of farm 

outputs / 

production (incl. 

local production of 

food) e.g. vegetable 

production, poultry 

processing 

• Urban cooling 

benefits  

• Avoided transport 

costs from localised 

agricultural 

production  

• Resilience to risks 

and shocks 

• Rural lifestyle values 

• Amenity benefits 

• Recreation 

opportunities and 

associated health 

benefits 

• Scenic values 

Source: Frontier Economics and Edge Consulting Engineers 
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2.3 Challenges in valuing the MRA 

However, these benefits can be challenging to evaluate because: 

• the causal chain between the action and the final outcome are often complex multi-

step processes with the outcome difficult to quantify  

• the benefits are often non-monetary which requires a framework for converting the change 

in outcome into a dollar figure.  

• there is considerable uncertainty regarding key parameters and assumptions 

pertaining to the monetisation of non-monetary impacts 

• there is likely to be significant variability in the availability of data, which means 

quantification can be challenging 

Understanding the incremental impact of an investment with rigour can be the most difficult, 

resource-intensive step in the evaluation process. This is because it requires both a defensible 

case supported by evidence that an intervention (say a measure to improve the amount of 

greenspace in the MRA) drives a measurable change in eco-system or biophysical outcomes (say 

reduced urban heat temperatures) that can then be translated into outcomes that are ultimately 

valued by the community (say reduced heat related illness) (see Figure 5). 

Figure 5: Linking the MRA to the monetised outcomes can involve multiple steps, many of which 

are not well understood and quantified – the example of disease burden 

 

Source: Frontier Economics  

Too often these difficulties lead to sub-optimal consideration of green and blue infrastructure, 

such as the MRA, as a cost-effective and value-enhancing option to serve our communities.  

Ultimately this represents a lost opportunity for green infrastructure provision. 

 

 

 

 



19 

Final Valuing the Western Parkland City’s Metropolitan Rural Area – Stage 1 

 

Frontier Economics 

 

As noted in the Draft NSW Natural Capital Statement of Intent:  

 

“Until now, conventional economic models and financial markets have not accounted for 

environmental degradation and so do not provide a holistic picture of economic growth and 

prosperity. By not valuing the benefits we get from nature and taking nature into account in our 

economic and financial decisions, we create significant social and economic costs.”14 

2.4 Government has clearly signalled the rising importance of 

natural capital  

In recognition of this difficulty, the NSW government recently released two documents in support 

of an ecosystem’s services approach: 

• The first is the NSW Natural Capital Statement of Intent, which sets the ambition for, and 

approach to sustainably managing natural capital in NSW15 as part of the government’s low 

carbon, sustainable economic agenda. It notes the importance for NSW in understanding it’s 

natural capital assets and how they interact with the economy and social benefits.  

• The second document, the Interim Framework for Valuing Green Infrastructure and Public Spaces, 

provides detailed guidance to support practitioners undertaking cost benefit analyses (CBA) of 

projects, programs and policies relating to green infrastructure and public spaces. It is 

designed as a companion to NSW Treasury’s Guide to CBA. This interim framework was 

developed following our finding that the lack of sector specific guidelines was a material 

barrier to understanding the value of blue and green infrastructure.  

Both documents convey a fundamental shift in thinking which considers nature as genuine 

infrastructure that delivers valuable services to the community and which merits policy and 

planning priority. These benefits can be measured and quantified in dollar terms such that they 

are no longer an incidental bonus of investment, but part of the baseline justification and cost-

effectiveness of green infrastructure in delivering critical services to the community.  

 

14  NSW Government (2022), NSW Natural Capital Statement of Intent, recognising the value of nature, p. 6. 

15  NSW Government (2022), NSW Natural Capital Statement of Intent, recognising the value of nature, p. 4. 
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3 CBA is central to valuing the MRA 

This section provides an overview of how cost benefit analysis (CBA) can be applied to in the 

context of the MRA.  

3.1 Overview of evaluation frameworks – CBA is ‘fit-for-purpose’ 

Appropriately capturing the benefits derived from natural capital in the MRA requires a 

systematic and objective framework that appropriately captures the value of natural capital. The 

framework will be used to: 

• Value and assess potential interventions in the natural and built infrastructure (that is, 

through cost-benefit analysis); 

• Price and fund our scarce resources and community services; and 

• Manage and build resilience to pressures such as population change, climate and drought. 

The valuation of ecosystem and social benefits derived from natural capital is an emerging field, 

but a best practice is established and evolving as detailed in Appendix B. There are a range of 

techniques and documents that purport to be appropriate in adequately utilising values derived 

for ecosystem services and social benefits, including: 

• Cost Benefit Analysis (CBA); 

• Triple and quadruple bottom line assessment; 

• Cost effectiveness analysis (CEA); and 

• Multi-criteria analysis (MCA). 

To assess the merits of the potential evaluation frameworks, each technique has been assessed 

against the following principles: 

1. Consistency. Is the technique consistent with the expectations and requirements of NSW 

Government (including NSW Treasury)?  

2. Proportionality. How onerous and costly will it be to implement the technique? 

3. Comparability. Is the technique objectively testable and allow for comparison and evaluation 

of alternatives interventions? In practice this often requires the conversion of economic, social 

and environmental outcomes into monetary terms.  

4. Reliability. Are the values obtained reliable, sufficiently robust to minimise project bias, and 

implementable over time?  

5. Transparency. Is the technique clear, transparent and easy to understand? 

Table 2 summarises our assessment of the techniques against the five principles.16 To determine 

a comparison of the technique against potentially conflicting criteria, we have used a ‘traffic-light’ 

assessment where: 

 

16  As Triple bottom line, quadruple bottom line and CBA are similar techniques we have grouped them together. 
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•  A ‘red traffic light’ indicates that the technique does not meet key aspects of the criteria; 

• An ‘amber traffic light’ indicates that the technique meets some aspects of the criteria; and 

• A ‘green traffic light’ indicates that the technique substantially meets aspects of the criteria 

Table 2: Evaluation of techniques for understanding the value of the MRA 

Evaluation criteria CBA MCA CEA 

Consistency 
   

Proportionality 
   

Comparability 
   

Reliability 
   

Transparency 
   

Source: Frontier Economics 

Note: for the purposes of this evaluation we have assessed each technique independently. For example, we’ve assumed that a 

decision-maker undertakes an MCA or CBA, not both. In practice, multiple techniques may be undertaken.  

Note: We have grouped triple bottom line assessment, quadruple bottom line assessment and CBA as they are the same 

technique. 

As shown in Table 2 and discussed in Appendix B, CBA is the best-performing technique against 

these principles and critically, is the only valuation technique that is consistent with the 

expectations of NSW Treasury.17 For this reason, the remainder of this document discusses the 

application of CBA to the MRA.  

3.2 Applying CBA framework to the MRA 

The aim of economic evaluation, such as CBA, is to value different impacts measured in different 

ways in consistent monetary terms in order to enable a holistic comparison of a range of 

economic, social and environmental impacts and outcomes. In line with NSW Treasury 

Guidelines, this involves, where possible, monetising key costs and benefits where there is an 

incremental difference in ‘real resource’ outcomes between the relevant Base Case and options. 

As shown in Figure 6, CBA involves four key steps: 

• Step 1: Confirming the appropriate Base Case and alternative options that address the 

identified case for change and achieve the objective. Techniques such as natural capital 

accounting can aid in identifying the Base Case. 

 

17  As set out in NSW Treasury, NSW Government Guide to Cost-Benefit Analysis (TPG23-08), February 2023.   
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• Step 2: Identify, quantify, and where appropriate, monetise relevant incremental economic, 

environmental and social impacts18; 

• Step 3: Identify the incremental value of each option, compared to the Base Case, by 

calculating each option’s net present value (NPV) and benefit cost ratio (BCR); and  

• Step 4: Consider risk and uncertainty using tools such as sensitivity, to investigate how the 

value of the options change under alternative states of the world or assumptions.  

Figure 6: Summary of cost benefit analysis 

 

Source: Frontier Economics 

3.3 Potential changes to the quantity and quality of the MRA 

As discussed above, a key first step in the CBA process is to identify the appropriate Base Case 

and alternative options that address the case for change or problem.  

 

18  CBA does not require the monetisation of all impacts, but rather, in cases where the cost of assigning a 

monetary value to an impact in a robust manner outweighs benefits of doing so, an assessment with a lower 

degree of quantification and monetisation (which although less accurate, is also less costly and time consuming) 

may be more appropriate. 
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The reason why it is critical to identify the range of options (in this case outcomes related to the 

quantify and quality of the MRA) upfront is that it will shape what will happen in the absence of 

interventions (i.e. the counterfactual or point of comparison).  

For example, as shown in Figure 7, there is likely to be a spectrum of possible Base Cases and 

alternative outcomes:  

• Base Case - The Base Case could represent no change in the quantity or quality of the MRA 

(i.e. maintaining the existing MRA). It is critical that the Base Case is measured accurately, and 

that consistent, accurate data is used for the formulation of the Base Case. This could be 

compared to; 

• Outcome 2: A 10% deterioration in the amount of environmental land in the MRA and 

increased urban development in the WPC;  

• Outcome 3: Improved quality of the MRA (e.g. if nature-based climate solutions such as 

reforestation are implemented). We have assumed a 5% improvement in the environmental 

land.  

For illustrative purposes, to consider the benefits provided by the MRA as a whole, we have also 

considered a scenario involving the loss of the MRA (Outcome 4). We note that this scenario 

does not reflect current practice or policy. In this instance, all benefits of the MRA will be lost.  

Figure 7: Spectrum of potential options around the quantity and quality of the MRA available 

 

Source: Frontier Economics 

These potential outcomes have been developed by drawing on the potential policy scenarios 

provided by the Western Sydney Planning Partnership and stakeholders summarised in Table 3. 
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Table 3: Potential policy scenarios 

Source: The Western Sydney Planning Partnership 

Policy scenario Description of policy/land use change 

Increase in planned urban 

development  

the MRA boundaries are amended to enable further large-scale 

urban growth areas to be planned and developed (including into 

natural areas) 

Incremental minor 

development 

Minor changes to the MRA boundary to enable small-scale growth 

on fringe of towns and villages (housing and 

employment/industrial) 

Increase rural residential 

subdivisions 

Minimum subdivisions sizes amended to permit rural residential 

(deterioration in agricultural & environmental values) at scale 

Allow an increase in intensive, 

larger scale tourism, 

recreation, and agri-tourism 

Extend agri-tourism reforms to increase scale and nature of agri-

tourism that can be approved (currently limited to complementing 

existing agricultural landuses).  

Increase eco-tourism and 

small scale agri-tourism 

Small scale eco-tourism and agritourism are supported through 

the planning system 

Intensify food production for 

export, including permitting 

large-scale agribusiness, 

protected cropping, indoor 

farming. 

Planning controls around Western Sydney Airport and 

neighbouring LGAs sees an expansion in large-scale agribusiness 

which includes large indoor facilities. 

Enhanced food production- 

regenerative agriculture model  

Planning controls and government incentivise community-

supported agriculture and small scale regenerative and 

sustainable agriculture  

Enhance protection of 

degraded land  

Financial incentives to landowners to enhance degraded 

agricultural/other land, including revegetation,  erosion 

prevention etc  

Exploit carbon market and 

biodiversity offset potential of 

land 

Government policy enables commercial exploitation of carbon 

sequestration and biodiversity offsetting at large scale (e.g. as 

carbon price increases) 

Exclude urban development 

on flood prone land  

All areas below the Probable Maximum Flood (PMF) level are 

protected from further housing and industrial development. 

Scenic protection of rural 

landscapes 

Protect visually significant lands from urban development through 

stronger planning regulation to protect views and vistas  

Increased visitation & urban 

impacts on natural areas  

Western Parkland City is targeted as a visitor destination, with 

increased visitors from Sydney’s expanding population and as 

Western Sydney International Airport opens. Leads to increased 

impacts on natural areas and protected areas.  
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3.4 The economic, social and environmental benefits of the MRA 

The extent to which the outcomes discussed above protect or enhance the MRA (or conversely 

increase urban development) is likely to lead to different economic, social and environmental 

impacts. This is because the loss of the MRA (and increased urban development) will result in the 

loss of the ecosystem and social services, and therefore the benefits associated with the MRA 

discussed in Section 2. The benefits provided by the ecosystem and social services of the MRA 

can be summarised across three broad categories: 

• Economic costs and benefits: such as changes to agricultural production, the value of the 

mining, changes in developable land and tourism impacts; 

• Social costs and benefits: such as scenic landscape amenity, recreation opportunities (and 

associate health benefits) and flood impacts; and 

• Environmental and cultural costs and benefits: such as cultural and heritage impacts, 

biodiversity impacts and waterway health impacts.  

Figure 8: Costs and benefits of the MRA 

 

Source: Frontier Economics 

This Report has sought to identify the range of incremental (i.e., compared to the Base Case) 

benefits of the options identified above, where a direct causal link can be established between 

the option19 and changes in ‘real resource’ outcomes from a holistic, whole-of-NSW point of view. 

These impacts can commonly be delineated between: 

• market impacts (where the prices of goods or services are observable in markets so that a 

monetary or financial value can be readily attributed to the cost or benefit); and 

• non-market impacts (where a price cannot be observed, and other methods need to be used 

to derive a monetary value). 

Importantly, the applicability of each of these benefits to specific pockets of the MRA will depend 

on the MRA in question. Ultimately any relevant costs and benefits incorporated into the CBA 

need to meet the following key principles:  

 

19  In the case of Outcome 2, a reduction in the amount of the MRA, in the case of Outcome 3, an improvement in 

the quality of the MRA.  
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• Costs and benefits should represent changes in ‘resource’ outcomes from the perspective 

of the community, rather than financial costs and benefits from the perspective of the user.  

• Costs and benefits should directly result from the option with a clear and documented 

‘causal link’ between the intervention and the outcome.  

• Costs and benefits should be measured on an incremental basis to the Base Case (i.e. 

changes in NSW community outcomes that result from ‘moving away’ from the Base Case).  

As discussed in Box 2, the material costs of lost the MRA (e.g. as a result of encroaching 

development) will be lost economic, social and environmental benefits; an incremental cost 

compared to the Base Case.  

 

: When is a cost a cost? 

An important aspect of CBA analysis is to appropriately classify impacts as costs or benefits 

on an incremental basis. As all costs and benefits in a CBA are incremental to the Base Case 

(the difference between an option and the Base Case), whether this increment is positive or 

negative determines whether the impact is ultimately considered a cost or a benefit.  

When applied to the indicative example of reduced MRA, compared to the Base Case: 

1. Lost agricultural production is an example of an incremental cost to the 

community, as the loss of the MRA will reduce the availability of land for agricultural 

production (compared to the Base Case).  

2. Deterioration in waterway health outcomes is an example of an incremental 

deterioration in environmental outcomes / cost to the community, as the lost of 

the MRA can lead to increased pervious surfaces and therefore, increased stormwater 

runoff into surrounding waterways.  

Source: Frontier Economics 

3.5 Valuing the benefits of the MRA 

In simple terms, applying CBA to value the benefits of the MRA can be thought of as multiplying 

change in outcomes (‘ΔQ’) by an appropriate value or price (‘V’).  

Figure 9: Valuing economic, social and environmental costs and benefits  

 

Source: Frontier Economics  

Table 4 provides examples of relevant ΔQ and V for a range of benefits of the MRA. We note that 

understanding the change in outcomes (ΔQ) from the loss of, or additional MRA is often more 

challenging than putting a monetary value to these outcomes (V). 
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Table 4: An example of the type of information required to value the benefits of the MRA 

Cost or benefit Change in outcomes (ΔQ) 
Value community places on 

change (V) 

Change in health of 

vegetation 

Change in kilometres or 

hectares of protected vegetation 

Community willingness to pay 

(WTP) for protected vegetation  

Change in protection of 

native animals 

Change in number of native 

animals 

Community WTP for increased 

number of native animals 

Change in production 

of agricultural products 

Change in amount of 

agricultural products produced 
Estimated gross margin  

Recreation 

opportunities 

Hectares of irrigated or 

unirrigated open space / visitors 

to open space  

Community WTP to engage in 

recreation (e.g. walk, run) 

Source: Frontier Economics 

The following sections provide examples of approaches to valuing key benefits of the MRA. 

Further detail (including a separate valuation methodology for each benefit) is available in 

Appendices C, D and E. 

3.5.1 Valuing benefits of the MRA – an example of farm production 

Farm outputs contribute to the benefits of the MRA, and therefore, are a potential cost 

associated with the loss of the MRA (e.g. under Outcome 2 (10% deterioration in the 

environmental land in the MRA).20  

While each farm output / product should be valued separately (as different produce will have 

different values), the broad methodology for all farm outputs (crops or produce) is the same. As 

shown in Figure 17, the value of farm production / outputs can be estimated by multiplying 

together: 

• The gross production of a given commodity (e.g. vegetable, grain, flowers) per hectare per 

year, under each option (ΔQ); and 

• The producer surplus or gross margin per crop (V), typically expressed as $/hectare or 

$/tonne, for example the gross margin for mushrooms. 

 

20  We note that the value of production in the MRA may decline in future years under the Base Case as production 

is moved to other parts of NSW and Australia, where land is cheaper.  
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Figure 10: Valuing farm outputs in the MRA 

 

Source: Frontier Economics 

3.5.2 Valuing the benefits of the MRA – an example of flooding 

Specific areas of the MRA, in particular the Hawkesbury-Nepean Valley, are prone to flooding and 

development in these areas would likely be associated with significantly higher flood 

management and flood-related impact costs as a result of higher amount of pervious surfaces.  

In reducing the amount of impervious surfaces, the MRA can help manage flood events. This in 

turn can reduce the likelihood of, or extent of, incurring the economic, social and environmental 

costs of a flood event. While the cost of a flood event will depend on the location and duration of 

the flood event, possible economic, social and environmental costs can include: 

• Costs of rebuilding infrastructure after a flood event; 

• Costs of disruption to planned events, such as schooling (if a school is flooded); 

• Costs of additional travel time and associated productivity impacts, if the community is forced 

to travel further to avoid the flood event; 

• Mental health costs and reduced social cohesion from the flood; 

• Environmental costs associated with polluted runoff; 

The benefit of increased MRA is the value of reducing the likelihood, or extent of, these 

outcomes. In other words, the benefit of reduced risk of flooding is the value of reducing the 

likelihood (‘L’), or extent of (‘Q’), these economic, social and environmental outcomes. As shown 

in Figure 31, this value can be estimated by multiplying together: 

• The cost of the relevant outcome (e.g. the cost of rebuilding infrastructure after a flood) (‘V’); 

• Change in flood-related outcomes, for example, if a smaller number of playing fields or streets 

are affected after a flood event (‘ΔQ’); and 

• Change in the likelihood of the flood event (‘ΔL’) 

Figure 11: Valuing flood related impacts 

 

Source: Frontier Economics 
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4 Application of the framework- an 

example of Camden LGA 

This Section summarises the findings of our application of the framework to an example of 

Camden LGA (benefits associated with either a reduction or ‘enhancement’ in the MRA). 

Given the scope and timeframe of this analysis, we have not undertaken a full CBA. Rather, 

we have quantified specific costs and benefits to help demonstrate how a CBA framework 

could be applied to the MRA in future.  

4.1 Summary of the assessment of relevant benefits 

The purpose of the high-level assessment of relevant benefits in this context is to demonstrate 

the application of different quantification and monetisation methodologies for relevant impacts 

in the MRA as well as provide an insight into one of the most significant components of 

undertaking a cost-benefit analysis (CBA) – valuing the costs and benefits.  

It should be noted that the modelled outcomes were designed for the purposes of illustrating 

how to apply different quantification and monetisation methodologies for relevant benefits of 

the MRA. We have not sought to value the benefits of increased urban development.  

Consequently, the results of this high-level assessment as well as the modelled Outcomes and 

their associated assumptions should: 

• not be taken as the results of a CBA consistent with NSW Treasury guidelines, used in 

lieu of a separate CBA, cost or benefit valuation or any other type of evaluation technique; and 

• not be used as an input in or as a part of any separate CBA, cost or benefit valuation or 

any other type of evaluation technique; 

• not be used as a reference or cited source in any separate CBA, cost or benefit valuation 

or any other type of evaluation technique.  

The purpose of this high-level assessment is to demonstrate how to apply different quantification 

and monetisation techniques, relevant to the MRA, within the CBA valuation framework.  

4.1.1 Camden LGA 

Camden Local Government Area (LGA) was the area chosen to demonstrate the application of the 

CBA framework to the MRA. Camden was selected as it has been an area of significant urban 

development and is likely to experience further urban development in coming years. Additionally, 

given its population (around 130,000) and relative urban density/intensity, Camden LGA is 

unlikely to have major inconsistencies in the mapping of its land uses.  

The Camden LGA (see Figure 12 and Table 5) is a somewhat unique LGA within the MRA. 

Agriculture and urban intensive land uses are the dominant land-use categories and Camden 

LGA has the highest proportion of its area used for agriculture of any LGA in the MRA.  
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Figure 12: Camden LGA (2021 census) 

 

Source: Australian Bureau of Statistics, Camden: 2021 Census All person QuickStats, 2021.  

Table 5: Existing Land Use, Camden LGA  

Land Use Camden LGA (ha) 

Urban Intensive (Residential and Built 

Infrastructure) 
2549.48 

Environmental (Natural Areas) 693.01 

Agriculture 4,920.99 

Industrial 44.39 

Water 362.86 

Total 8,570.73 

Source: Edge Consulting Engineers based on landuse mapping undertaken for this project. For further detail see Mapping the value 

of the Western Parkland City’s Metropolitan Rural Areas. 

The Outcomes modelled for the purposes of this high-level assessment of costs and benefits are:  

• Base Case: The Base Case represents current land-uses in the study area (Camden LGA) and 

assumes they do not change over the course of the modelling period (30 years). 

• Outcome 2A (5% Reduction in the MRA): Outcome 2A examines the loss of the benefits of 

the MRA arising from a 5% increase in the urban intensive activities (e.g. housing) in Camden 
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LGA. This outcome assumed 5% of the total land area of Camden LGA (around 429 hectares) 

would be progressively converted to urban intensive land-use over the course of 10 years.  

• Outcome 2B (10% Reduction in the MRA): Outcome 2B examines the loss of the benefits of 

the MRA arising from a 10% increase in the urban intensive activities (e.g. housing) in Camden 

LGA. This outcome assumed 10% of the total land area of Camden LGA (around 857 hectares) 

would be progressively converted to urban intensive land-use over the course of 10 years.  

• Outcome 3 (5% Increase in Environmental/Natural Area Land): Outcome 3 examines the 

growth in benefits from converting 5% of low-value/no-value agricultural land to 

environmental and natural area land. This outcome assumes 5% of the total land area of 

Camden LGA (around 429 hectares) would be progressively converted to environmental / 

natural land-use over the course of 10 years.  

As already noted, assumptions were made with respect to how land-use would change as a result 

of the respective scenarios tested in each Outcome.  

• Outcome 2A (5% reduction in the MRA) and Outcome 2B (10% reduction in the MRA)- 

Assumes 75% of the land converted to urban-intensive uses was initially environmental land 

and 25% was initially agricultural land with little to no value. It is assumed that half of all 

environmental land generates carbon sequestration values.  

• Outcome 3 (5% increase in environmental land)- Assumes 100% of the land converted to 

environmental/natural area green space was initially agricultural land with little to no value. As 

per Outcomes2A and B, Outcome 3 assumes half of all environmental land generates carbon 

sequestration values.  

Selected costs/benefits  

The impacts quantified and valued as part of this high-level cost and benefit assessment are 

listed below: 

• Value of recreation benefits (including active and passive recreation and water based 

recreation)  

• Value of mortality and morbidity associated with inactivity  

• Health expenditure associated with inactivity related disease burden  

• Value of environmental green space for carbon sequestration   

For more detail on the methodologies adopted to monetise these impacts see Appendix D and 

Appendix E. 

The impacts listed here are not intended to be an exhaustive list of the impacts that the land-use 

changes associated with each of the 3 Outcomes. These impacts have been selected to illustrate 

application of the CBA framework. Section 4.2 includes a more extensive list of the potential 

impacts that would likely be generated by the 3 Outcomes.  

4.1.2 Findings of the application of the framework 

As noted above, these figures should not be interpreted as the results of CBA – these are 

illustrative results to demonstrate the application of the framework to selected impacts only.  

Our application of the evaluation framework considers the costs (benefits) delivered by 

reductions (increases) in the MRA. Compared to the Base Case, Outcome 2A (5% Reduction in 

the MRA) and Outcome 2B (10% reduction in the MRA) deliver between $6.92m and $13.86m 
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in additional costs (foregone benefits) to the community (PV terms over the modelling period). 

As shown in Table 6 and Figure 13, these costs are comprised of: 

• $4.56m-$9.13m in costs associated with a reduction in active, passive and water-based 

recreation opportunities provided from activities such as walking, jogging, cycling, picnics 

and non-motorised water-based recreation activities; 

• $1.52m-$3.06m in costs associated with increased mortality and morbidity arising from 

increased inactivity related disease burden (as a result of reduced active recreation); 

• $0.07m-$0.13m in costs associated with increased health expenditure flowing from the 

inactivity related disease burden; and 

• $0.77m-$1.54m in costs associated with decreased carbon sequestration.  

Compared to the Base Case, Outcome 3 (5% increase in environmental land) delivers $9.24m 

in additional benefits to the community (PV terms over the modelling period). This is driven by: 

• $6.08m in benefits associated with a increased opportunities for active, passive and 

water-based recreation  

• $2.04m in benefits associated with decreased mortality and morbidity arising from a 

reduction in inactivity related disease burden (from an increase in active recreation); 

• $0.09m in benefits associated with decreased health expenditure flowing from the 

inactivity related disease burden; and 

• $1.03m in benefits associated with an increased carbon sequestration.  

Table 6: Findings of the application of the framework – an example of Camden LGA ($PV, 

$millions, $FY23, 5% discount rate) 

Impact 
Base 

Case 

Outcome 2A 

(5% reduction 

in the MRA) 

Outcome 2B 

(10% reduction 

in the MRA) 

Outcome 3 (5% 

increase in 

environmental land) 

Recreation impacts  -$4.56m -$9.13m $6.08m 

Mortality and 

morbidity impacts 
 -$1.52m -$3.06m $2.04m 

Health expenditure 

impacts 
 -$0.07m -$0.13m $0.09m 

Environmental 

impacts 
 -$0.77m -$1.54m $1.03m 

Present Value   -$6.92m -$13.86m $9.24m 

Source: Frontier Economics  
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Figure 13: Findings of the application of the framework – an example of Camden LGA ($PV, 

$millions, $FY23, 5% discount rate) 

 

Source: Frontier Economics 

4.2 Qualitative assessment of costs of a reduction in the MRA 

As noted previously, this analysis has sought to only provide a high-level assessment of some 

selected, incremental costs and benefits from the Outcomes developed. Given the timeframe for 

the analysis and the information available, this quantified incremental value to the community 

does not include impacts that have not been monetised as part of the high-level assessment (see 

Table 7).  

The exact materiality of these costs and benefits in practice will depend on the type and use of 

land that is impacted by any intervention to reduce or enhance the MRA land. 
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Table 7: An example of the application of the framework –qualitative assessment  

Impact Summary 

Outcome 

2A (5% 

reduction 

in the MRA) 

Outcome 2B 

(10% 

reduction in 

the MRA) 

Outcome 3 (5% 

increase in 

environmental 

land) 

Social impacts  

Value of 

tourism 

A reduction/enhancement of the MRA is likely 

to be associated with a loss/increase of 

tourism values that are associated with the 

MRA. However, care should be taken to avoid 

double counting, as tourism is likely to be 

related to other impacts, such as amenity.  

We note that access to the surrounding 

tourism areas such as the Blue Mountains is 

likely to be maintained even in the absence of 

the MRA. 

Unclear cost Unclear cost Unclear benefit 

Amenity 

A reduction/enhancement of green space will 

likely reduce/increase the existing amenity 

value in the Camden LGA area – however, an 

increase in urban development potentially 

adjacent to green space may increase. 

Care should be taken to avoid double 

counting, as amenity is closely related to the 

benefits that flow from use of open space 

(such as recreation benefits).  

Minor cost Minor Cost Minor benefit 

Urban heat 

related 

disease 

burden and 

energy 

infrastructure 

requirements 

An increase in development, will likely result 

in an increase in hard, concrete surfaces, 

increasing the urban heat island effect. This is 

likely to increase urban heat related disease 

burden and energy demand associated with 

cooling. In contrast, an increase in 

environmental space is likely to reduce urban 

heat.  

Minor cost Minor Cost Minor benefit 

Stormwater 

management 

and flooding 

The increase in urban-intensive land use will 

likely increase costs related to stormwater 

and flood management and increase the risk 

of a flood event occurring. This increased risk 

in turn, is likely to increase the risk of costs 

associated with a flood event (such as the 

costs of rebuilding after a flood). The impact 

of Outcome 3 is unclear as it will depend on 

how the environmental land is improved (e.g. 

it could result in material benefits if it includes 

riparian restoration and tree planting). 

Minor cost Material cost Unclear impact 
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Rural lifestyle 

values 

The reduction in agricultural land will diminish 

rural lifestyle values. The inverse is true for an 

increase in green space. 

Minor cost Minor Cost Minor benefit 

Environmental Impacts 

Cultural and 

heritage 

values 

To the extent that areas that are re-purposed 

for urban intensive land uses possess cultural 

or heritage value, these values will be 

diminished. Depending on the nature of the 

cultural or heritage site or characteristics, 

these costs may be material. It is unlikely that 

cultural or heritage values would be negatively 

impacted under Outcome 3.  

Minor cost Minor Cost 
No change or 

minor benefit 

Value of 

biodiversity 

To the extent that green space areas that are 

re-purposed for urban intensive land uses 

possess biodiversity values, these values will 

be diminished. The inverse is true for 

increasing green space. If the areas impacted 

possess significant biodiversity and/or a 

significant native species, these costs will be 

material.  

Minor cost Material cost Minor benefit 

Waterway 

health 

Given the options specify that there will be no 

waterway impacts it is likely there will be no 

change in waterway health. However, this 

assumes that increased stormwater flows 

associated with increases in urban-intensive 

and land uses do not impact waterway health.  

No change No change No change 

Air quality 

The reduction in open green space and 

increase in urban-intensive land uses will 

likely result in a deterioration of the air quality 

in Camden LGA, which in-turn has impacts on 

health and amenity values.  

An increase in environmentally valuable green 

space will likely improve air quality, if only 

marginally. 

Minor cost Minor Cost Minor benefit 

Source: Frontier Economics 
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5 Next steps 

This section summarises the findings of our analysis and proposed next steps.    

5.1 Conclusion 

The unique characteristics of natural assets in the WPC provide the opportunity to deliver 

significant economic, social and environmental benefits to the community, flowing from the 

social and ecosystem services the area can provide. 

However, these benefits of the MRA have historically not been fully incorporated into decision-

making processes. Addressing the challenges of unsustainable urban development requires a 

robust and transparent framework that can value and integrate a broad suite of economic, social 

and environmental costs and benefits into the decision-making process. This will enable decision-

makers to identity where and when the MRA delivers net benefit to the community. 

CBA provides a framework to better identify and value the benefits of the MRA to enable 

decision-makers to fully consider the impact of changes to the MRA (both improvement and 

deterioration in the quantity and quality of the MRA) as part of their broader decision-making 

process.  

In addition, the use of CBA to value the MRA in the WPC is consistent with the broad strategic 

direction adopted by the NSW Government as part of the NSW Natural Capital Statement of 

Intent and the Interim Framework for Valuing Green Infrastructure and Public Spaces. 

5.2 Recommended next steps 

However, this analysis21 has been developed in a compressed timeframe with limited information 

regarding some key assumptions. This has resulted in reduced certainty regarding several key 

parameters relating to the value of the MRA in the WPC, and the ultimate value that can be 

delivered to the community from the MRA. In particular, our understanding of the value of the 

MRA could be strengthened through: 

• Refining the mapping of land use, ecosystem and social services in the MRA   

• Refining the valuation of the ecosystem and social services 

This report has identified a range of recommendations to be implemented over the short and 

medium term to ensure the value of the MRA can be robustly estimated in the WPC. These next 

steps include: 

• Recommendation #1: Refinements to the mapping of ecosystem and social services – for 

example, there is likely to be value in: 

o Refining the level of granularity of the modelling, for example, at a specific service level, 

rather than by hectare. In particular, improved regional scale datasets are required that 

accurately portray the extent and nature of agricultural land uses.  

 

21  including the spatial mapping contained in Mapping the value of the Western Parkland City’s Metropolitan Rural 

Areas 
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o Refining the mapping of key land use types such as farming, resources and extractive 

industries.  

o Modelling future land use changes and the impact on ecosystem and social services. This 

modelled land use change will be used to forecast ES quantifications in the future as a way 

of providing a theoretical estimation of future possible potential. This modelling could be 

undertaken at a region-wide or LGA scale, using source data from District and Local 

Strategic Plans, including proposed new or expanded development areas.  

• Recommendation #2: Mapping additional ecosystem and social services - some relevant 

topics had limited or no data available, these include:  

o Heat vulnerability: Heat retention in the built environment is an increasingly prominent 

concern. By contrast, the ability for natural areas to provide cooling is of considerable 

interest as an ecosystem service. NSW has an urban heat island dataset and a heat 

vulnerability dataset available covering major urban areas. These datasets cover part, but 

not all, of WPC and were therefore excluded in the analyses herein. There would be high 

value in developing an urban heat island spatial dataset covering the entire WPC area. 

o Risk datasets: Many of the services provided by ecosystems come in the form of risk 

mitigation. For example, natural riparian areas with extensive levees provide a powerful 

defence against floods. However, comprehensive flood risk (and other risk) layers were not 

found to be publicly available. Proxy data provides a useful surrogate, but direct risk data 

would be desirable. There would be high value in seeking access to comprehensive risk 

datasets for the entire WPC area. This may require purchasing existing datasets not 

available in the public domain or forming collaborations with specialist consultants.  

o Above and below ground carbon measures: The soil carbon map (included in this study) 

provides an interesting look at potential carbon storage, but similar calculations could be 

used to generate current carbon storage, both above and below ground. Such a dataset, at 

both regional and national levels, could establish a helpful starting point. There may be 

value in developing a current carbon storage dataset.  

• Recommendation #3: Refinements in the valuation of ecosystem and social services – 

for example, there is likely to be value in undertaking: 

o a more detailed review of information and literature for impacts which are likely to be 

material, but may not have information readily available. This could also include 

undertaking site-specific studies to understand the specific impact of reduced MRA on 

changes in waterway health, or to understand the change in temperature as a result of 

increased tree canopy in the MRA.  

o Undertaking more detailed monetisation of key costs and benefits. For example, it may be 

worth prioritising those impacts which are likely to be most material or those where there 

is a readily available data set of values we can adopt from elsewhere.  

• Recommendation #4: Undertaking a complete CBA to compare the costs and benefits of 

changes to the MRA in specific areas of the WPC or a CBA of services provided by the 

MRA (rather than the example application of the framework contained in this document). This 

could include:  

o A CBA of a specific LGA, particularly one subject to high development growth.  

o A CBA targeted on focused on identifying the value of agricultural production in the MRA, 

considering varying options of increasing agricultural production and intensity, sustainable 

farming models or complete loss of agricultural production in the MRA and the potential 
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costs and benefits to society (see Appendix C for an example of how to value the benefits 

of agricultural production).   

o A CBA to develop a deeper understanding of the contribution of the MRA and the 

protected areas in flood mitigation. As noted in section 3 of this report, the MRA can 

reduce the likelihood or extent of social, economic and environmental flood outcomes and 

CBA would be a beneficial tool in understanding how different land use decisions impact 

on flood risk (see Appendix C for an example of how to value stormwater management and 

flooding benefits).   

o A CBA focused on the health benefits and costs associated with different policy outcomes 

in the MRA, providing an opportunity to consider the relationship between recreation, 

green and blue spaces, climate change and air quality outcomes and the impact on 

physical and mental health and the disease burden in Western Sydney. (see Appendix C for 

an example of how to value health benefits of recreation).     

o A CBA to understand the social and environmental benefits of the MRA to help ensure 

future developments provide adequate recreation opportunities. For example, through 

provision of new water and land-based recreation activities to the wider WPC population.  

o A CBA to consider the value of mitigating urban heat impacts of increased development 

(considering the full range of social, environmental and economic costs of urban heat). (see 

Appendix C for an example of how to value urban cooling benefits).  

o A CBA when significant new release areas are planned (for example, at the rezoning stages) 

to help inform development decisions (such as rezoning decisions, site planning and 

mitigation strategies). This can include decisions about which parts of an area are valuable 

for conserving as recreation, biodiversity or scenic value land.  

• Recommendation #5: Undertake a more complete natural capital accounting exercise 

through the development of relevant accounts in physical terms – of both ecosystem 

assets and ecosystem services. These physical data can then be used to underpin both 

evaluation and natural capital accounting measures of monetary value using relevant 

assumptions and valuation concepts. Importantly, the accounting in physical terms supports 

the recognition of values that are difficult to translate in monetary terms, such as intrinsic and 

relational values. A more complete account of natural capital would also likely be critical in 

enabling a precise and accurate estimate of ‘baseline’ natural capital values that would likely 

play a significant role in the Base Case and option development when undertaking a CBA.  

Each action should be supported by consultation with relevant stakeholders. 
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 A Abbreviations and glossary 

Table 8: Abbreviations 

Abbreviation Definition 

CBA Cost Benefit Analysis 

the MRA Metropolitan Rural Area 

LGA Local Government Area 

SEEA System of Environmental-Economic Accounting 

WPC Western Parkland City 

WSPP Western Sydney Planning Partnership 

Source: Frontier Economics 

Table 9: Glossary 

Term Summary 

Base Case Do nothing / BAU no further funding 

Beneficiary The party (or parties) that benefit from and investment or the provision 

of a service. 

Cost-Benefit 

Analysis (CBA) 

Assesses the net impact on society from a project by accounting for the 

costs and benefits (both internal and external) of the investment, 

intervention or from providing a service. 

Impactor The party (or parties) that directly cause, or impose, the need to provide 

or expand a service. 

Local Government 

Area (LGA) 

Administrative division of a country for which a local government is 

responsible. 

Non-market 

benefits 

Benefits valued by society that do not typically trade in markets and that 

therefore cannot be directly measured by market price (e.g. cleaner 

waterways, healthier communities, reduced ocean outfall discharges 

etc).  

Willingness to pay 

(WTP) 

The maximum price at or below which a consumer will buy one unit of a 

product or service. 

Source: Frontier Economics 
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 B Further detail on assessment of techniques 
The valuation of ecosystem and social benefits derived from natural capital is an emerging field, 

but a best practice is emerging. There are a range of techniques and documents purport to assist 

in understanding the value of ecosystem services and social benefits, including: 

• Cost Benefit Analysis  

• Triple and quadruple bottom line assessment 

• Cost effectiveness analysis 

• Multi-criteria analysis 

We note that there are other techniques that can play a role in evaluating the economic, social 

and environmental benefits of the MRA (such as System of Environmental Economic Accounting 

(SEEA) and the Global Reporting Initiative (GRI)). However, they aren’t evaluation techniques, per 

say (as they don’t seek to put a value on the benefits, just track the flows, for example). 

Importantly, each technique listed above can be applied in a way that supports the objectives of 

the NSW Government and WSP, such as net zero policy, the NSW Capital Statement of Intent (Box 

3), Paris Agreement, UN Convention of Biological Diversity and TNFD, etc.  

 

: The NSW Natural Capital Statement of Intent 

The NSW Government Natural Capital Statement of Intent justifies the inclusion of natural 

capital in economic valuations for NSW. In 2019 the World Economic Forum estimated that 

more than half of global GDP was moderately or highly dependent on the natural 

environment. The statement of intent recognises that NSW economy and people are 

heavily dependent on the natural environment. 

By assigning a value to this natural capital, the NSW Government hopes to capture the 

importance of natural assets like air, water, soil and geology to people and communities. 

This will help enhance and protect these natural assets aiding the transition to a nature-

positive economy.  

We note that the statement of intent does not outline how natural capital should be valued 

and therefore, is not a technique per-say. It does, however, emphasises the NSW 

Governments commitment to its systemic measurement and consideration for future 

developments.  

As such, we have not included an assessment of the Statement of Intent as a technique in 

our evaluation. Rather, we have considered the extent to which the techniques are 

consistent with the purpose of the Natural Capital Statement of Intent.  

Source: Frontier Economics 

 

The following sections provide a summary of each of the evaluation techniques.  
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Cost Benefit Analysis (CBA) 

The aim of economic evaluation such as CBA is to value very different measures of impact in 

consistent monetary terms to enable a comparison of a range of economic, environmental and 

social outcomes. In line with NSW Treasury Guidelines, this involves, where possible, monetising 

key costs and benefits where there is an incremental difference in ‘real resource’ outcomes 

between the relevant Base Case and options. As shown in Figure 6, CBA involves four key steps: 

• Step #1: Confirming the appropriate Base Case and options for consideration.  

• Step #2: Identify, quantify, and where appropriate, monetise relevant incremental economic, 

environmental and social impacts. Economic methodologies are required to convert the 

possible costs and benefits into a standard monetary unit for comparison (see Box 1). CBA 

does not require the monetisation of all impacts, but rather, in cases where the cost of 

assigning a monetary value to an impact in a robust manner outweighs benefits of doing so, 

an assessment with a lower degree of quantification and monetisation may be more 

appropriate. 

• Step #3: Identify the incremental value of each option, compared to the Base Case, by 

calculating each option’s net present value and benefit cost ratio.  

• Step #4: Consider risk and uncertainty using tools such as sensitivity analysis or real options 

analysis, to investigate how the value of the options change under alternative states of the 

world or assumptions.  

 

Box 1: Techniques for monetising economic, social and environmental impacts 

There are a range of techniques available to monetise non-monetary outcomes. These 

include primary monetisation approaches such as market-based and survey-based 

techniques and secondary approaches, such as benefit transfer:  

• Market based or surrogate market-based techniques infer values by examining 

consumer behaviour in similar/related markets. Common market-based techniques 

include: 

o The productivity change method which uses market prices to estimate the value of 

outcomes. This approach can be used when an investment leads to changes in 

production levels, costs or prices. 

o The human capital approach which uses changes in labour productivity (including 

health outcomes such as reduced risk of death or reduced absenteeism) to valuing 

changes in productivity by an estimate of foregone (or additional) earnings.  

o The replacement cost approach which uses the cost of replacement as an estimate 

of the value of an outcome. Critically, this is not based on community willingness to 

pay, rather, assumes that the cost of replacement accurately measures the value.  

o The hedonic pricing method which uses statistical techniques such as regression 

analysis to isolate the contribution to the value of the property, good or service that 

is made by specific environmental characteristics which in turn, can be used to 

estimate the value of the environmental impact. This method is premised on the 

basis that in a competitive market, prices reflect the value of a property, good or 

service, including productive and consumptive environmental services.  
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o The travel cost method which assumes that the willingness to pay for a given good 

or service at a particular site can be inferred from the cost of travel by visitors to the 

site. To apply the method, a regression analysis is undertaken based on the results of 

an on-site survey to derive the relationship between visitation rates and travel costs, 

which is used to derive a demand curve for visits at different hypothetical entrance 

fees.  A critical assumption of the travel cost method is that the trip has a single 

purpose. If a trip has several purposes the travel costs must be allocated between 

them.   

• Survey based approaches, such as contingent valuation and choice modelling use 

surveys to determine customer willingness to pay, and thus, the value of an outcome. 

This can be used to derive context-specific values for non-market impacts or to design 

econometric models that can predict consumer preferences for goods and/or services.  

• Secondary approaches such as benefit transfer. It consists of taking values from a 

pre-existing study, project, or piece of research (i.e. the ‘study site’) and applies it to a 

new project, or context (i.e. the ‘policy site’). This can range from more simple forms of 

benefit transfer, such as transferring an unadjusted estimate of willingness to pay to 

ride a bike from one park in NSW to another, to more complex forms of benefit transfer 

e.g. transferring methodologies for valuing amenity from international studies to the 

Australian context.  Benefit transfer is relatively cheap and quick to undertake, relative 

to primary valuation studies. However, it relies on the existence of suitable primary 

nonmarket valuation studies from which unit values can be drawn.  

Source: Frontier Economics; Gillespie Economics 

 

Application of CBA 

We note that CBA is consistent with a range of frameworks and approaches adopted across NSW, 

Australia and internationally. These include: 

• NSW Treasury Guidelines22 – the purpose of this paper is to provide guidance and promote a 

consistent approach to appraisal and evaluation of public projects, programs and policies 

across NSW Government. NSW agencies are required to use this guide when assessing all 

significant government projects, programs, policies and regulations.  

• NSW Government Interim Framework for Valuing Green and Public Spaces23 - The interim 

framework provides a CBA based framework (including a library of values) for valuing NSW’s 

natural assets, including streets, sidewalks, bushland, waterways and parks. For example, the 

framework includes a reasonable average use value for households per kilometre of waterway 

to value the benefits of wate. Through provision of this interim framework, the NSW 

government aims to help practitioners provide more robust CBA. This in turn will help them 

satisfy the strategic objectives laid out in the statement of intent.  

• Infrastructure Australia Assessment Framework24 - This assessment framework provides 

an objective and rigorous means of assessing and articulating the value likely to be derived 

 

22  NSW Treasury, NSW Government Guide to Cost-Benefit Analysis (TPG23-08), February 2023 

23  NSW Department of Planning and Environment (2022), Interim framework for valuing green infrastructure and 

public spaces, p.1.  

24  Infrastructure Australia (2021), Infrastructure Australia assessment framework overview, p.4. 
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from infrastructure projects. It provides best-practice standards for developing and evaluating 

infrastructure and involves four stages, with Stage 2 (Identifying and analysing options) and 

Stage 3 (Developing a business case) promoting the use of CBA.  

• Australian Social Value bank25 - The Australian social value bank allows businesses around 

Australia to quantify the social value created by an organisation’s activities. The tool uses 

Wellbeing Valuation and CBA, alongside a database of Australian values to understand the 

value of the primary and secondary benefits of a project. and considers the individual benefit 

of a program as well as the societal benefits. 

• UK Green Book26 - The book outlines key principles of appraisal and evaluation to help 

decision makers understand the social or public value delivered by an option. The four stage 

appraisal process involves: providing the rationale for intervention, consideration of a longlist 

of option choices and the selection of a shortlist of options and finally shortlist analysis using 

social cost benefit analysis (CBA) or social cost effectiveness analysis. 

• I-tree -I-tree was developed by the United States Department of Agriculture’s Forest Service as 

a one-size fits all approach to valuing a single tree or groups of trees in areas like a backyard, 

street or state.  The tool attempts to provide a broad picture of the entire urban forest and is 

designed to use field data, local hourly air pollution and meteorological data to quantify urban 

forest structure, environmental effects, and ultimately, the value to communities across a 

range of settings. In 2010, the Victorian Local Sustainability Accord provided funding to the 

Cities of Melbourne, Port Phillip and Moonee Valley to develop and contextualise the i-tree for 

Australia (Melbourne) use. 

o We note that this approach to estimating the average value of a tree is unlikely to reflect 

the site-specific value of the incremental increase in tree-canopy, given the benefits of an 

additional tree in an area with significant tree canopy, is likely to be very different to the 

benefits of an additional tree in an area with limited tree canopy. In addition, by definition, 

this tool is only applicable to valuing trees and not other green or blue infrastructure. 

While not developed specifically for valuing the MRA, these processes (that is, the economic 

evaluation framework) are broadly fit for purpose. Issues associated with valuing the benefits of 

the MRA using a CBA typically stem from gaps in valuation tools, methods and practices needed 

to undertake steps #2-4, not from the overarching framework. 

However, while it can be challenging to apply CBA to value these impacts, they can be significant. 

For example, our analysis as part of Infrastructure NSW’s South Creek Sector Review (Box 4), 

found that over $6 billion in incremental value could be delivered to the community through 

integrating land use and water cycle management planning. A large part of that value was driven 

by the ecosystem services and broader social benefits provided by the blue, green and grey 

infrastructure (for example, our analysis estimated $1.8 billion in incremental benefits associated 

with reduced urban heat in the area). 

 

 

 

 

25  Australian Social Value Bank, The Australian Social Value bank and the social value principles linkage paper, p.3. 

26  HM Treasury (2022), The Green Book – Central Government guidance on appraisal and evaluation, p.1. 
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: Applying CBA – the South Creek Sector Review  

Infrastructure NSW (INSW) was asked to prepare a Sectoral State Infrastructure Strategy 

Statement, to develop regulatory certainty for integrated water and land-use planning, and 

major water infrastructure investment options, to achieve the NSW Government’s vision for 

the WPC. As part of stage one of the review, INSW and Frontier Economics developed a 

Strategic Options Business Case, which tested a range of strategic options for land-use and 

water cycle management in the area. The analysis found that adopting integrated land use 

and water cycle management strategies would best deliver the Government’s WPC vision 

and provide around $6.5 billion in value for the community through:  

• cost savings associated with deferring augmentation of infrastructure in the bulk water 

supply and Malabar wastewater systems; 

• open space benefits including improved amenity, increased recreation opportunities 

and lower healthcare costs associated with reduced inactivity; 

• urban cooling benefits, including a reduction of up to 2.2°C in forecast maximum 

summer daily temperatures, and associated reductions in energy consumption, peak 

demand, and heat-related deaths and healthcare costs;  

• greater protection of native vegetation and biodiversity; and 

• additional benefits from a more compact urban form, such as lower housing 

construction costs. 

Source: Frontier Economics 

Triple bottom line and quadruple bottom line analysis  

Triple bottom line analysis is a method of giving consideration to the economic, social and 

environmental outcomes of different options. This approach has its origins in corporate 

reporting, encouraging a move away from company performance being judged on the single 

financial bottom line towards a more holistic view.  

Quadruple bottom line analysis builds on triple bottom line to include an additional cultural 

category of outcomes. It should be noted that this does not mean that triple bottom line excludes 

cultural elements, rather they are typically grouped with environmental and social 

considerations.  

All of these techniques go beyond consideration of financial impacts to consider the broader 

economic, social, environmental and cultural impacts on the community.  

Application of triple and quadruple bottom line analyses 

Use of triple and quadruple bottom line approaches have been extended to the planning sphere 

throughout Australia and New Zealand. For example, New Zealand’s Local Government Act 2002 

(Section 14) requires a sustainable development approach that takes into account ‘the social, 

economic, and cultural interests of people and communities’.27 

 

27  New Zealand Parliamentary Council Office, New Zealand Local Government Act 2002, date accessed 15 February 

2023, available at < https://www.legislation.govt.nz/act/public/2002/0084/latest/DLM170873.html>. 
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In addition, as discussed in Box 5, Australia’s Guidelines for Fresh and Marine Water Quality applies 

quadruple bottom line principles in Step 2 of the Water Quality Management Framework (setting 

community values and management goals), and at Steps 8 and 9 where an iterative process is used 

to agree on appropriate management strategies to achieve the water quality objectives and 

management goals, and hence protect the community values.28 

 

: Applying quadruple bottom line assessment – the Water Quality Management 

Framework  

The Water Quality Management Framework guides decision-makers through the necessary 

steps for planning and managing water quality or sediment quality. It is comprised of 10 

steps.  

Quadruple bottom line principles are applied in Step 2 (setting community values and 

management goals), and at Steps 8 and 9 where an iterative process is used to agree on 

appropriate management strategies to achieve the water quality objectives and 

management goals, and hence protect the community values. 

At Step 2, community values and management goals established should cover cultural, 

ecological, economic and social values. 

When assessing alternative management strategies at Steps 8 and 9, the user should 

consider the: 

• cultural impacts (e.g. is the proposed management strategy culturally appropriate?) 

• ecological improvements 

• economic implications (e.g. how affordable is the overall cost of implementation?) 

• social implications (e.g. what impacts will the alternative management strategies have 

on all sectors?). 

The Framework notes that balancing the 4 sometimes competing pillars of the quadruple 

bottom line cannot be easily quantified. It generally comes about through a more elusive 

consultation process, with support where possible from multiple objective decision support 

tools. 

Source: Australian Government, Australian and New Zealand Guidelines for fresh and marine quality water, Quadruple 

bottom line, date accessed 15/02/2023, available at https://www.waterquality.gov.au/anz-guidelines/resources/key-

concepts/quadruple-bottom-line> 

 

Cost-effectiveness analysis 

A cost-effectiveness analysis (CEA) aims to identify the option that achieve specified outcome(s) at 

least cost.  

 

28  Australian Government, Australian and New Zealand Guidelines for fresh and marine quality water, Quadruple 

bottom line, date accessed 15/02/2023, available at https://www.waterquality.gov.au/anz-

guidelines/resources/key-concepts/quadruple-bottom-line> 
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It involves undertaking many similar sets of steps, applying similar principles, and using similar 

evidence as CBA, except that non-market costs and benefits are typically not quantified and 

valued. Historically, CEA was applied where undertaking a CBA was seen to be infeasible, 

primarily due to difficulties in valuing the major benefits in dollar terms. NSW Treasury notes that 

recently, however, methodological approaches have been developed which enable the valuation 

of benefits which were previously not able to be quantified.29  

Unlike CBA, CEA identifies the least cost option and cannot indicate whether the preferred option 

provides a net benefit or ‘value for money’ to the community (see Figure 14). 

Figure 14:  CEA identifies Option A as achieving the specified objectives(s) at least cost 

 
Source: Frontier Economics 

As CEA does not allow decision-makers to understand the value provided by a decision (i.e. 

benefits compared to costs), as noted by NSW Treasury, it “… should be treated as a second best 

option, and does not substitute for CBA except in rare instances where it is not possible to estimate 

benefits”.30 

Importantly, applying CEA to the MRA will not allow decision-makers to understand the 

benefits of the MRA (as it implicitly assumes all options deliver the same benefits).  

Multi-criteria analysis 

Multi-criteria analysis (MCA) is a method for comparing options. It is typically applied to a long-list 

of options to identify an appropriate short-list to subject to more detailed review using CBA. 31  

MCA entails identifying pre-defined criteria, assigning weights to them, and scoring options, 

programs or projects on how well they perform against each weighted criterion. As shown in 

Figure 15, undertaking an MCA involves 4 key steps. 

• Step #1: Define the problem or business need (that is, the objective or objectives). 

 

29  NSW Treasury, NSW Government Guide to Cost-Benefit Analysis (TPG23-08), February 2023 

30  NSW Treasury, NSW Government Guide to Cost-Benefit Analysis (TPG23-08), February 2023 

31  Infrastructure Australia (2021), Guide to multi-criteria analysis, technical guide of the Assessment Framework  
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• Step #2: Define the longlist of options (that is, a base case and range of alternative viable 

options that could achieve the objective/s). 

• Step #3: Design the MCA. 

• Step #4: Apply the MCA, including sensitivity testing the results. 

Figure 15: Framework for undertaking multi-criteria analysis 

 

Source: Frontier Economics 

Application of MCA 

Importantly, while some documents support the use of MCA (such as NSW Treasury Guidelines 

and Infrastructure Australia’s Assessment Framework), importantly, this is only as a complement 

to, rather than replacement of, CBA. This is because MCA does not enable comparison of 

broader costs and benefits on an “apples with apples” basis, and, therefore, does not enable the 

identification of the value of one option compared to another option. As NSW Treasury notes: 

“Given its disadvantages, notably the lack of any valuation principles, MCA should not be used as a 

substitute for CBA”.32 

 

32  NSW Treasury (2017), NSW Government Guide to Cost-Benefit Analysis 17-03, p.67 
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For example, Box 6 provides an example of the application of MCA to a range of reform and 

capital investment options as part of the Inland Rail Business Case. Although the MCA allowed 

decision-makers to understand how the criterion varied across the options, it did not provide an 

apples-with apples framework to assist in understanding whether one option delivers more 

community value than another. For example, Outcome 4 (Upgrade coast railway) scored medium 

on both criteria 1 and 3, while Outcome 2 (Progressive road upgrades) scored high on criteria 1 

and low on criteria 3. The MCA did not enable decision makers to robustly understand whether 

criteria 1 or criteria 3 is more important.  
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: Applying MCA – The Inland Rail Business Case 

The Australian Government engaged the Australian Rail Track Corporation (ARTC) to develop 

a 10 year delivery programme for the Melbourne to Brisbane Inland Rail. As part of the 

Business Case, a range of reform and capital investment options were evaluated using a 

multi-criteria approach, applying qualitative (but not quantitative) assessments. This 

criterion included: 

3. Increase capacity to serve future inter-capital and regional/bulk freight market needs on 

the east coast. 

3. Optimise environmental outcomes. 

The options were scored between Very High and Very Low with each criteria being weighted 

equally. An example of the outcomes of the assessment against criteria 1 and 3 is shown 

below for illustrative purposes.  

Criteria 
1.Reform 

option 

2.Progressive 

road 

upgrades 

3.Upgrade 

coast 

railway 

4.New 

inland 

railway 

Comments 

Capacity to 

serve future 

intercapital 

and regional / 

bulk freight 

market needs 

on the east 

coast 

    

A new inland railway provides 

an opportunity to develop a 

dedicated freight route with 

longer and heavier trains as 

well as double stacking ability. 

There will always be structural 

constraints on the coastal 

railway and road capacity 

would continue to be shared 

with passengers. 

Optimise 

environmental 

outcomes      

An inland railway could 

provide a step change in 

freight service quality, 

attracting additional freight to 

rail, which has better 

environmental outcomes to 

transport the same freight 

task. 

Source: Australian Rail Track Corporation (2015), Inland Rail Melbourne to Brisbane Inland Rail 2015, Attachment A: 

ARTC 2015 Inland Rail Programme Business Case, pp. 86- 92 

 

 

Overview of assessment of techniques 

To assess the merits of the potential evaluation frameworks, each technique is assessed in 

against the following principles: 
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• Consistency. Is the technique consistent with the expectations and requirements of NSW 

Government (including NSW Treasury)?  

• Proportionality. How onerous and costly will it be to implement the technique? 

• Comparability. Is the technique objectively testable and allow for comparison and evaluation 

of alternatives interventions? In practice this often requires the conversion of economic, social 

and environmental outcomes into monetary terms.  

• Reliability. Are the values obtained reliable, sufficiently robust to minimise project bias, and 

implementable over time?  

• Transparency. Is the technique clear, transparent and easy to understand? 

To determine a comparison of the technique against potentially conflicting criteria, we have used 

a ‘traffic-light’ assessment where: 

•  A ‘red traffic light’ indicates that the technique does not meet key aspects of the criteria; 

• An ‘amber traffic light’ indicates that the technique meets some aspects of the criteria; and 

• A ‘green traffic light’ indicates that the technique substantially meets aspects of the criteria 

Table 10 summarises our assessment of the techniques against the five principles.33 Notably: 

• Consistency: CBA is the only valuation technique that is consistent with the expectations of 

NSW Treasury set out in the CBA Guidelines.  

o Undertaking an MCA alone (i.e. without a supporting CBA) is inconsistent with NSW 

Treasury requirements. As NSW Treasury notes: “Given its disadvantages, notably the lack of 

any valuation principles, MCA should not be used as a substitute for CBA”.34 

o Similarly undertaking a CEA alone is unlikely to meet NSW Treasury requirements as it does 

not allow decision-makers to understand the value provided by a decision (i.e. benefits 

compared to costs), as noted by NSW Treasury, it “… should be treated as a second best 

option, and does not substitute for CBA except in rare instances where it is not possible to 

estimate benefits”.35  

 This means applying CEA to the MRA will not allow decision-makers to understand the 

benefits of the MRA (as it implicitly assumes all options deliver the same benefits).  

• Proportionality: Given CBA requires converting the material economic, social and 

environmental costs and benefits to a dollar figure, it can be a complex process. However, 

CBA does not require the monetisation of all impacts, but rather, in cases where the cost of 

assigning a monetary value to an impact in a robust manner outweighs benefits of doing so, 

an assessment with a lower degree of quantification and monetisation may be more 

appropriate. 

o CEA appears to be much simpler to CBA as it does not require valuing the benefits of an 

option (as it assumes all options deliver the same benefits, and therefore, are 

incrementally zero). However, to apply CEA requires decision-makers to be confident that 

all options deliver the same benefits, which, in practice, requires identifying the causal link) 

 

33  As Triple bottom line, quadruple bottom line and CBA are similar techniques we have grouped them together 

34  NSW Treasury, NSW Government Guide to Cost-Benefit Analysis (TPG23-08), February 2023 

35  NSW Treasury, NSW Government Guide to Cost-Benefit Analysis (TPG23-08), February 2023 
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between the option and the outcome (which is often one of the most complex steps in the 

CBA process). 

o MCA is likely to be simpler than CBA, as it does not, require monetisation of impacts.  

However, it still requires identifying the causal link. 

• Comparability: As CBA involves converting costs and benefits into a dollar figure, it enables 

decision-makers to compare across projects on an apples with apples basis.  

o While MCA enables comparison between options, this comparison is not on an “apples with 

apples” basis. For example, it does not provide a framework for comparing improvements 

in environmental outcomes (say increased number of trees) with changes in social 

outcomes (for example, reduced open space for active recreation), or economic outcomes 

(say the financial cost of the trees).  

o As CEA assumes all projects achieve the same benefits, it does not enable decision-makers 

to compare the value delivered by projects (i.e. it only enablers decision-makers to identify 

the lowest cost approach to delivering the same benefits).  

• Reliability: As CBA involves converting impacts into a dollar value, based on well-established 

economic techniques, it is likely to be relatively reliable.  

o CEA is akin to a least-cost analysis (comparing financial costs), and is therefore likely to be 

reliable over time.  

o As MCA involves the application of subjective weights, it is unlikely to be reliable. 

• Transparency: CBA and CEA can be relatively complex, if not reported correctly it may be 

difficult to understand.  

o As MCA involves the application of subjective weights, it is unlikely to be transparent. 

Table 10: Evaluation of techniques for understanding the value of the MRA 

Evaluation criteria CBA MCA CEA 

Consistency 
   

Proportionality 
   

Comparability 
   

Reliability 
   

Transparency 
   

Source: Frontier Economics 

Note: for the purposes of this evaluation we have assessed each technique independently. For example, we’ve assumed that a 

decision-maker undertakes an MCA or CBA, not both. In practice, multiple techniques may be undertaken.  

Note: We have grouped triple bottom line assessment, quadruple bottom line assessment and CBA as they are the same technique 
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Other techniques 

There are also other techniques that can play a role in evaluating the economic, social and 

environmental benefits of the MRA, such as: 

• System of Environmental Economic Accounting (SEEA) and  

• the Global Reporting Initiative (GRI). 

Importantly, while these other techniques can support the 4 evaluation techniques discussed 

above, both SEEA and GRI do not seek to put a value on the benefits of the MRA given they aren’t 

evaluation techniques in and of themselves. 

We discuss each briefly below.  

System of Environmental-Economic Accounting (SEEA) 

Natural capital accounting is a tool to regularly and robustly measure the stock of natural capital 

and the associated flows of benefits in both physical and monetary terms. The United Nations 

System of Environmental-Economic Accounting (SEEA) is the international standard for 

undertaking natural capital accounting at both national, sub-national and local scales. The SEEA 

has been endorsed by the Australian and NSW governments. 

The SEEA provides a structure for the monetary valuation of different ecosystem assets based on 

the flows of market and non-market ecosystem services supplied by each ecosystem asset. The 

SEEA does incorporate economic valuation but does so using exchange values rather than 

seeking to measure changes in welfare values including consumer surplus.  

Figure 16: Ecosystem accounts and how they relate to each other 

 

Source: United Nations, System of environmental economic accounting 

The stock and flow accounts that are compiled using these values can be used to estimate 

baseline measures of ecosystem values that in turn can be used to underpin risk assessments, 

scenario modelling and projections, and cost benefit analysis.  
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At the same time, while measurement of the values of market ecosystem services can be 

observed, it is necessary to use non-market valuation techniques for many ecosystem services 

and the types of valuation techniques used in cost benefit analysis can be readily applied for this 

task. There is thus, a strong complementarity between CBA and natural capital accounting while 

recognising the different roles these values play in a decision-making context. 

Global reporting initiative (GRI)36 

Aims to support sustainable development by providing a consistent, transparent, and robust 

framework for clear business reporting. The GRI aims to help organisations communicate their 

environmental and social impact to inform stakeholders and improve company comparability so 

that interested parties can make more well-informed decisions. 

Reporting is supported by three series of standards which provide a structured guide to support 

company reporting. The standards are universal standards, sector standards and topic 

standards. Reporting companies are required to apply all three universal standards, the 

applicable sector standards, and selected topic standards. 

Universal standards are the most general level of reporting and include information on general 

principals of reporting, general disclosures, and guidance about material topics (those topics 

where a company is having tangible impact). Sector standards encourage sector-specific 

reporting, increasing the completeness and quality of reporting while topic standards contain 

information for providing disclosures on a given topic.  

The GRI standards are guided by disclosures relevant to objects (e.g., trees saved) and limited 

attempt is made to convert reporting into a net monetary figure. This can make comparisons 

challenging. 

 

 

36  United Nations, System of environmental economic accounting, accessed 15 February 2023, available at 

<https://seea.un.org/ecosystem-accounting> pg. 1.  
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 C Economic benefits of the MRA 
This section provides an overview of our approach to valuing key economic benefits of the MRA, 

consistent with the principles of CBA. These benefits of the MRA include: 

• Value of farm outputs / production; 

• Value of poultry processing capabilities; 

• Value of mining and extractive industries 

The economic benefits are discussed with respect to the outcomes discussed in Section 3. 

Value of farm production 

The farm outputs contribute to the benefits of the MRA, and therefore, are a potential cost 

associated with the loss of the MRA (e.g. under Outcome 2 (10% deterioration in the 

environmental land in the MRA).37 Assuming that the land subject to improvement under 

Outcome 3 (improved quality of the MRA) is not productive farming land, there will be no 

change in farm outputs under Outcome 3.  

While each farm output / product should be valued separately (as different produce will have 

different values), the broad methodology for all farm outputs (crops or produce) is the same. As 

shown in Figure 17, the value of farm production / outputs can be estimated by multiplying 

together: 

• The gross production of a given commodity (e.g. vegetable, grain, flowers) per hectare per 

year, under each option (ΔQ); and 

• The producer surplus or gross margin per crop (V), typically expressed as $/hectare or 

$/tonne, for example the gross margin for mushrooms. 

Figure 17: Valuing farm outputs in the MRA 

 

Source: Frontier Economics 

Similarly, as shown in Figure 18, the value of livestock in the MRA can be estimated by 

multiplying together: 

 

37  We note that the value of production in the MRA may decline in future years under the Base Case as production 

is moved to other parts of NSW and Australia, where land is cheaper.  
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• The number of livestock in the MRA by year, under each option, as measured by its Dry sheep 

equivalent (DSE)38 (ΔQ); and 

• The producer surplus per DSE (V) 

Figure 18: Valuing livestock in the MRA  

 

Source: Frontier Economics 

Value of poultry processing 

The main agricultural processing that occurs in the MRA is related to poultry processing.  

Therefore, poultry processing is a potentially significant cost of reduced the MRA under Outcome 

2 (10% deterioration in the environmental land in the MRA) (as an increase in urban land in 

place of agricultural land within the MRA is likely to push these processing and manufacturing 

plants to another location). Assuming that the land subject to improvement under Outcome 3 

(improved quality of the MRA) is not poultry processing land, there will be no change in poultry 

processing capability under Outcome 3.  

• As shown in The producer surplus per chicken (V) 

• Figure 19, the value of poultry processing in the MRA can be estimated by multiplying 

together: 

• The number of chickens processed by year, under each option (ΔQ); and 

• The producer surplus per chicken (V) 

Figure 19: Valuing poultry processing in the MRA 

 

Source: Frontier Economics 

 

38  DSE is used a method of standardising an animal unit. It represents the amount of feed required by a two year 

old, 50kg Merino wether to maintain its weight.  
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Care should be taken to ensure that the counterfactual is appropriately identified when 

attributing the benefit of processing to the existence of the MRA. For example, it is possible that 

the loss of a processing facility in the MRA will not result in a loss of all poultry production, rather 

poultry farms that previously used the processing facility in the MRA simply move to another 

processing facility, further away.  

Value of mining and extractive industry 

There is a strong presence of black coal in the MRA with mining titles in operation in the 

Southwest of the MRA. Appin Mine in the MRA has a mine life until 203939 and West Cliff has a 

mine life until 2042.40 As such, the mining and extractive industry is set to be a part of the MRA 

moving forward under the Base Case (and a potential lost opportunity under Outcome 2 (10% 

deterioration in the environmental land in the MRA)). 

However, while the mine may bring a large number of benefits though production, mines can 

also potentially impose costs on those that live in the MRA and the broader NSW community. 

These costs include, amenity values, air quality (including emissions), noise pollution and 

biodiversity losses. In particular, while the loss of the MRA under Outcome 2 (10% deterioration 

in the environmental land in the MRA) may result in lost mining production (a cost to society), 

it could also lead to avoided social and environmental costs to the NSW community (a benefit to 

society).  

As shown in Figure 20, the value of the mining industry can be estimated by: 

• Multiplying the estimated coal (or other relevant metal or mineral) production each year, by 

option (typically expressed in tonnes) in the MRA (ΔQ); by 

• The net producer surplus per tonne of the relevant metal or mineral (V); and 

• Subtracting the cost of coal mining (or other relevant mineral or metal mining) on the NSW 

community – this includes any economic, social or environmental costs imposed on the 

community, such as reductions in air quality or biodiversity for example.  

For more information on calculating each component of this equation consult the NSW 

Department of Planning and Environment Guidelines for the economic assessment of mining and 

coal seam gas proposals41.   

 

39  Mining Data Solutions, Appin Mine, <https://miningdataonline.com/property/341/Appin-

Mine.aspx#:~:text=Appin%20Mine%20underground%20longwall%20mining%20operations%20are%20accessed

%20from%20three,finish%20on%203%20January%202022.> ; Australian Financial Review 2022, Coal mine 

closure a test for BlueScope, Peter Ker and Simon Evans, <https://www.afr.com/companies/mining/south32-

may-shut-nsw-coal-mine-20-years-early-20220823-p5bbyu>  

40  MiningLink, West cliff, https://www.mininglink.com.au/mine-details/west-

cliff#:~:text=West%20Cliff%20Colliery%20Approvals%20Extend%20Mine%20Life%20for%2030%20Years&text=T

he%20issuing%20of%20new%20mining,10.5%20million%20tonnes%20a%20year, n.d.  

41  NSW Department of Planning and Environment, Guidelines for the economic assessment of mining and coal seam 

gas proposals, NSW Government, 2015.  
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Figure 20: Valuing mining outputs in the MRA 

 

Source: Frontier Economics 

There are also major concentrations of construction sand around Londonderry and the 

Hawkesbury River, as well as clay and shale resources for brick and tile manufacture, particularly 

around Horsley Park, Bringelly and Oran Park. These contribute value within the MRA and should 

be valued, utilising the same methodology, when relevant. 
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 D Social benefits of the MRA 
This section provides an overview of our approach to valuing key social benefits of the MRA, 

consistent with the principles of CBA.  These include:  

• Value of tourism; 

• Amenity benefits; 

• Recreation opportunities and associated health benefits; 

• Urban cooling benefits (including reduced urban heat related disease burden and reduced 

energy demand); 

• Stormwater management and flooding benefits; and 

• Rural lifestyle values. 

These benefits are discussed with respect to the outcomes discussed in Section 3. 

Value of tourism 

There are a range of tourism assets in the MRA where people travel from outside of the MRA to 

visit. These include: 

• The Blue Mountains, which attracts 42% of the visitors to Western Sydney LGAs;42  

• The Hawkesbury Nepean River system, which provides an attraction to visitors for fishing, 

boating, water skiing and passive recreation; and 

• The rural landscape and towns around Picton and Camden provide further visual amenity and 

other experiences for visitors. The tourism industry in the MRA is supported by 

accommodation businesses, retailers and restaurants that rely on tourists coming to the MRA. 

However, it is important to note that the options considered relate to the quantity and quality of 

the MRA, rather than national parks (which are protected). As such, it is unlikely that the reduced 

hectares of the MRA under Outcome 2 (10% deterioration in the environmental land in the 

MRA) will reduced the hectares of national parks. They could, however, impact the ease at which 

visitors are able to access national parks (as the MRA acts as a gateway to the national parks) or 

impact smaller scale tourism sites (such as a rifle range) through flow on impacts such as 

increased congestion due to reduced the MRA and increased dwellings for example.  

To understand the extent to which reduced quantity of the MRA results in a reduction in tourists 

to the MRA would require understanding: 

• Which activities are displaced as a result of encroaching development, for example, is it just 

the rifle range, rather than other tourist attractions; and 

• Whether the encroaching urban development could also support access to national parks (e.g. 

hotels, etc).  

As shown in Figure 21, the value of the tourism can be broken down into market and non-market 

values. 

 

42  AgEconPlus Consulting , Values of the Metropolitan Rural Area of the Greater Sydney Region, 2017.  
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• The market value of tourism (Figure 21) is essentially net revenue of the provider which can 

be calculated by multiplying:  

o An estimate of the number of visitors to each tourism site, each year, by option (ΔQ), by 

o Estimate of the value provided visit, estimated using techniques such as the travel cost 

method (Box 7) or observed market prices (for example, the net revenue to provider of 

bike hire or rifle range) (V); and subtracting 

o An estimate of the cost to the provider per visit (P x ΔQ). 

• The non-market value of tourism (Figure 22) can be calculated by multiplying:  

o An estimate of the number of visitors to each tourism site, each year, by option (ΔQ), by 

o An estimate for the total consumer surplus of visitors, the value of which can be estimated 

using techniques such as the travel cost method (Box 7) (V).  

Figure 21: Valuing tourism values – market value of tourism 

 

Source: Frontier Economics  

Figure 22: Valuing tourism values – non-market value of tourism 

 

Source: Frontier Economics  

The same framework or alternative valuation methods such as choice modelling can be applied 

to valuing the benefits of additional hectares of national park, for example as a result of 

improved maintenance of the MRA under Outcome 3 (improved quality of the MRA).  
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: Valuing tourism values -the travel cost method 

One approach to valuing tourism values involves using the Travel Cost Method (TCM), 

which uses collected data from visitors about their place of residence, purpose of visiting, 

frequency of visits, cost of visiting and other socio-economic information to derive the 

relationship between visitation and travel costs. Together this information reveals people’s 

preferences for certain recreational experiences and a minimum estimate of their 

willingness to pay for the activity – based on the costs of travelling to the site for that 

experience. This method has frequently been used to estimate the value of tourism and 

recreation at existing parks.  

Source: Frontier Economics 

 

Transport costs (including travel time and greenhouse emissions) 

Farms and processing facilities in the MRA are located within close proximity of each-other and 

close to the main population centres and transport infrastructure of Sydney. This proximity 

reduces the costs associated with transporting the produce from the MRA to customers 

(including travel time and greenhouse emissions associated with transport). However,  

• The loss of the MRA under Outcomes 2 and 4 will likely result in the relocation of farms and 

processing facilities further away from population centres and drivers of demand.  

• Assuming that the land subject to improvement under Outcome 3 is used for productive use 

under the Base Case, there will be no change in transport costs under Outcome 3.  

Importantly, care should be taken to avoid double counting between transport costs and 

the cost of lost production (i.e. if production is moved to another location, then the relevant 

impact is transport costs, rather than lost production. If production is lost entirely, then the 

relevant impact is lost production rather than transport costs).  

As shown in Figure 23, the travel time cost can be estimated by multiplying together: 

• The average return travel time and the number of journeys by vehicle time, by year, under 

each option (ΔQ). 

• The value of travel time (V), commonly expressed as $/hour.  

Figure 23: Valuing transport cost associated with travel time 

 

Source: Frontier Economics 
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As shown in Figure 24, the cost of greenhouse emissions can be estimated by multiplying 

together: 

• The average distance travelled by vehicle type, by year, under each option (ΔQ) 

• An estimate of the greenhouse gas emissions produced by each vehicle type, commonly 

expressed as grams / kilometre travelled (ΔQ) 

• An estimate of the social cost of carbon to the households of NSW (V), commonly expressed 

as $/tonne of carbon.  

Figure 24: Valuing greenhouse emissions associated with transport 

 

Source: Frontier Economics 

Amenity benefits 

There are a number of scenic landscapes in the MRA and more generally, open space, river 

systems and vistas. The Blue Mountains provides a scenic backdrop for many villages and towns 

in the MRA. Areas of scenic protection in local environmental plans include the Scenic Hills and 

East Edge Scenic Protected Lands in the Campbelltown Local Environmental Plan 2015.43 

Reduced quantity of the MRA (Outcome 2 (10% deterioration in the environmental land in 

the MRA) are likely to result in lost scenic landscape values, especially from open space and rural 

landscapes but it is unlikely to impact the scenic value from the Blue Mountains.  

‘Hedonic pricing’ statistical techniques can isolate the contribution to the value of the property 

that is made by specific environmental characteristics, which in turn, can be used to estimate the 

value of the amenity impact. The uplift in the prices of properties within close proximity44 to 

accessible open space, relative to those that are not, reflects an estimate of the amenity value 

that the community places on this space. 

The total amenity value that the community attaches to this open space can be estimated by 

multiplying the number of dwellings located within 200m of open space by an estimate of 

property prices in the area and the uplift in property prices attributable to open space.  

As shown in Figure 30, the value of amenity can be estimated by multiplying together: 

• An estimate of the dwellings within 200m of open space or waterways in good health, each 

year, by option (ΔQ), by 

 

43  AgEconPlus Consulting , Values of the Metropolitan Rural Area of the Greater Sydney Region, 2017.  

44  The relationship between proximity to greenspace and property prices is strongest for properties within 200m 

of open-space, and as such, our analysis focuses on dwellings within 200m of open space. 
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• An estimate of the property price and an estimate of the uplift attributable to proximity to 

open space or health waterways (V) 

Figure 25: Valuing amenity benefits 

 

Source: Frontier Economics  

Importantly, when valuing amenity benefits, it is important to not double count the same benefits 

that are captured by other impacts such as the tourism value of the MRA or other recreational 

values (discussed below). 

Recreation opportunities  

A key benefit associated with access and quality of open-space relates to opportunities for active 

and passive recreation. Recreation opportunities are associated with both green and blue open 

space and can be stratified into two main categories: active recreation and passive recreation.  

Active recreation includes a wide-array of activities such as walking, jogging, cycling, swimming, 

non-motorised water-based recreation and team sports amongst others. Passive recreation 

refers to activities such as picnics and barbeques which do not involve physical activity but do 

require access to open space.  

Reduced quantity of the MRA (e.g. Outcome 2 (10% deterioration in the environmental land 

in the MRA) is likely to result in lost recreation opportunities due to reductions in the amount of 

open green and blue space due to encroaching development.  

Key to valuing recreation opportunities is willingness-to-pay (WTP) – the maximum price an 

individual will pay to definitely buy one unit of a product. There is a rich literature relating to the 

community’s willingness to pay for active and passive recreation opportunities (primarily 

reflecting use values). This includes estimates derived from surveys45 as well as real world 

situations46 such as the prices or charges that the community pays for these opportunities in 

competitive environments (e.g. fees for bike hire or car parking at recreation facilities etc).  

As shown in Figure 26, the value of recreation opportunities can be estimated by multiplying 

together: 

• An estimate of the change in the number of people engaging in the recreation activity (‘ΔQ’), 

by 

 

45  Commonly known as stated preference methods. 

46  Commonly known as revealed preference methods. Revealed preference methods analyse observed behaviour 

to impute the dollar value that people place on non-market outcomes such as recreation or amenity.  
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• An estimate of how much they may be are willing to pay (WTP) for different types of recreation 

opportunities (‘V’).  

Figure 26: Valuing recreation opportunities 

 

Source: Frontier Economics 

Active recreation opportunities are also often associated with improved health outcomes that are 

associated with reducing the risk of inactivity related disease burden. Further, passive recreation 

opportunities may also be associated with amenity related benefits that are also linked to open 

blue and green space. As such, there is often the potential for double-counting costs and benefits 

due to this overlap. Specifically, there is a particular risk of double-counting with respect to:  

• Passive recreation values and amenity related benefits given that for those that live within 

close proximity (within 200m) to accessible open space, the uplift in prices paid for property 

may reflect a willingness to pay for improved recreation opportunities in public open space (a 

direct use value) in addition to amenity value (an indirect use value).  

• Active recreation values and health related benefits given that willingness to pay for 

recreation opportunities may reflect some individual’s consideration of recreation related 

health benefits (e.g. the reduction in risk of morbidity or mortality as a result of recreation). 

However, behavioural research suggests that participants’ willingness to pay for recreation 

may not fully account for these risks and resulting health impacts (particularly impacts that 

are external to the individual), so the health benefits associated with reduced inactivity may 

not be captured in participant’s willingness to pay for recreation. 

Caution must be exercised when valuing recreation opportunities to avoid double-counting.  

Health benefits of recreation 

As noted above, health benefits associated with active recreation are another key impact of the 

MRA. In general, improved health risk factors (in the form of reduced inactivity) have flow-on 

effects through reduced morbidity and mortality. While inactivity is rarely listed as the cause of 

death, various studies47 have found that increased inactivity leads to increase risk of death or 

illness across a range of diseases, including: 

• Breast cancer; 

• Bowel cancer; 

• Uterine cancer; 

 

47  See for example, Australian Institute of Health and Welfare (2017), Impact of physical inactivity as a risk factor for 

chronic conditions: Australian Burden of Disease Study, Australian Burden of Disease Study series no, 15. 
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• Coronary heart disease; 

• Stroke; 

• Diabetes; and 

• Dementia. 

Reduced quantity of the MRA (Outcome 2 (10% deterioration in the environmental land in 

the MRA) is likely to result in lost recreation opportunities due to reductions in the amount of 

open green and blue space from encroaching development and as a consequence, reduced 

active recreation. This decrease in activity increases the risk of inactivity-related diseases and the 

inactivity-related disease burden, as measured by Disability Adjusted Life Years (DALYs) as well as 

increases healthcare expenditure associated with increased inactivity-related disease burden.   

As shown in Figure 27, the present value of these recreation-related health impacts can be 

estimated via:  

• To calculate the value of reduced disease burden arising from reduced inactivity, multiplying 

together: 

o An estimate of the total change in health risk factors (as measured by the change in DALYs) 

under the options, compared to the Base Case (‘ΔQ’); and 

o An estimate of the value of statistical life (‘V’) 

• To calculate the change in the cost of healthcare service utilisation arising from changes in the 

level of inactivity, multiplying together: 

o An estimate for the change in health risk factors (as measured by the change in DALYs) 

under the options, compared to the Base Case (‘ΔQ’); 

o The population of the surrounding areas (‘ΔQ’); and 

o An estimate of the cost of treatment, per instance of disease (‘V’)  

We then compare the present value of this expenditure under each of the alternative options to 

identify the extent to which there are incremental costs or benefits (i.e. compared to the Base 

Case). 

Figure 27: Valuing changes in inactivity related health outcomes 

 

Source: Frontier Economics 

Urban cooling benefits 

Reductions in the MRA as a consequence of encroaching urban development (i.e. Outcome 2 

(10% deterioration in the environmental land in the MRA) create the risk of increasing urban 

heat related costs (or a reduction in urban cooling benefits). Deferral or avoidance of urban 
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development with little or no green or blue space and/or the increase in urban green and blue 

space can reduce the potential for urban heat islands to develop in the MRA.   

There are two main impacts associated with urban heat and urban cooling:  

• Energy distribution and infrastructure costs (associated with space conditioning); and  

• Urban heat related health impacts. 

Investment to manage urban heat and create a more heat resilient the MRA will reduce the 

cooling related energy needs of the MRA. One of the key benefits of this urban cooling are the 

reductions in the future cost of providing energy generation and network infrastructure that are 

required to meet these energy needs. Reduction in energy consumption and peak energy 

demand respectively defers the operation of energy generation assets and augmentation of 

network infrastructure, including generation, transmission and distribution assets.  

As Figure 28 shows, the value of reduced energy demand from reduced urban heat can be 

estimated by calculating the following products and summing their totals:  

• Multiply the long run marginal cost (LRMC) of energy network services (‘P’) by the estimated 

level of peak energy demand (‘ΔQ’) in each year over the period of analysis; 

• Multiply the LRMC of energy generation (‘P’) by the estimated level of energy consumption 

(‘ΔQ’) in each year over the period of analysis 

Figure 28: Valuing urban cooling related energy demand  

 

Source: Frontier Economics 

With respect to urban heat related health impacts, the causal pathway is similar to that of 

inactivity-related health impacts. That is, generally speaking improved health risk factors have 

flow-on effects through reduced morbidity and mortality. While urban heat is rarely listed as the 

cause of death, increased heat levels lead to increased risk of death or disease, especially 

amongst the most vulnerable in the community, primarily the very young and elderly.  

A reduction in urban heat reduces the risk of heat related diseases, reducing the number of heat 

related deaths and health service utilisation, leading to a benefit for the broader community 

(beyond those who live and work in the area). 

As Figure 29 shows, the value of avoided urban heat related diseases and healthcare costs can 

be estimated by summing the following calculations: 

• Calculating the value of reduced disease burden arising from reduced urban heat, multiplying 

together: 

o The number of heat related deaths (‘ΔQ’); and  
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o The value of a statistical life (‘P’) 

• Calculating the change in the cost of healthcare service utilisation arising from reduced urban 

heat, multiplying together: 

o The number of heat related admissions (‘ΔQ’), and 

o An estimate of the cost of treatment per admission (‘P’)  

Figure 29: Valuing urban cooling related health impacts 

 

Source: Frontier Economics 

Stormwater management and flooding benefits 

Specific areas of the MRA, in particular the Hawkesbury-Nepean Valley, are prone to flooding and 

development in these areas would likely be associated with significantly higher flood 

management and flood-related impact costs as a result of higher amount of pervious surfaces.  

When estimating the costs of stormwater and flood management, estimates should reflect the 

costs required to deliver stormwater and flood management services consistent with standards 

or obligations. These costs should consider all costs associated with the design, development, 

delivery, operation and, where relevant, disposal of assets over the modelling period.  

As shown in Figure 30, the costs of stormwater and flooding infrastructure solutions can include: 

• Capital costs:  

• Operation and maintenance:  

• Replacement, renewal, disposal and/or upgrade costs; and 

• Residual or salvage value 

Figure 30: Value of stormwater and flooding management infrastructure 

 

Source: Frontier Economics 
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In addition, in reducing the amount of impervious surfaces, the MRA can help manage flood events. 

This in turn can reduce the likelihood of, or extent of, incurring the economic, social and 

environmental costs of a flood event. While the cost of a flood event will depend on the location 

and duration of the flood event, possible economic, social and environmental costs can include: 

• Costs of rebuilding infrastructure after a flood event; 

• Costs of disruption to planned events, such as schooling (if a school is flooded); 

• Costs of additional travel time and associated productivity impacts, if the community is forced 

to travel further to avoid the flood event; 

• Mental health costs and reduced social cohesion from the flood; 

• Environmental costs associated with polluted runoff; 

• Additional cost of landfill to dispose of material damaged during the flood; and 

• Additional greenhouse emissions associated with additional travel time. 

The benefit of outcomes that involve increased the MRA and reduce the risk of flooding is the value 

of reducing the likelihood, or extent of, these economic, social and environmental outcomes.  

In other words, the benefit of reduced risk of flooding is the value of reducing the likelihood (‘L’), 

or extent of (‘Q’), these economic, social and environmental outcomes. As shown in Figure 31, the 

cost of a flood event can be estimated at a high-level by multiplying together: 

• The cost of the relevant flood outcome, for example, the cost of rebuilding infrastructure after 

a flood (‘V’); 

• Change in flood-related outcomes, for example, if a smaller number of playing fields or streets 

are affected after a flood event (‘ΔQ’); and 

• Change in the likelihood of the flood event (‘ΔL’) 

Figure 31: Valuing flood related impacts 

 

Source: Frontier Economics 

Rural lifestyle values 

There is a large amount of private land in the MRA that is peri-urban on the periphery of rural 

villages. While ‘rural’ this land primarily offers rural lifestyle benefits rather than actively 

participating in agricultural activity.  
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In general, land prices can be used as a proxy to capture the value of amenity and other benefits 

that flow from living in a specific area. We note that, in the case of the WPC, land prices will also 

be affected by the proximity to Greater Sydney, rather than just reflecting the benefits of rural 

lifestyle.  

In the absence of a targeted willingness to pay study (that seeks to understand the community’s 

willingness to pay to experience rural lifestyle values) or a hedonic pricing study (which seeks to 

isolate the benefits of rural lifestyle from other confounding factors), the benefits of rural lifestyle 

is difficult to quantify. Unfortunately, based on our review of the available literature, there is no 

existing study available regarding the community’s willingness to pay to experience rural 

lifestyles. It is worth considering undertaking a specific study to address this gap.  
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 E Environmental benefits of the MRA 
This section provides an overview of our approach to valuing key environmental costs and 

benefits of the MRA, consistent with the principles of CBA.  These include:  

• Cultural and heritage impacts; 

• Biodiversity impacts; 

• Aquatic and waterway health; 

• Air quality impacts; and 

• Greenhouse gas emissions. 

These benefits are discussed with respect to the outcomes discussed in Section 3. 

Cultural and heritage impacts 

With respect to heritage and culture, including indigenous heritage and culture, the impacts of a 

reduction or enhancement in the quantity of the MRA would have site-specific impacts that are 

incredibly complex to value. There are few Australian studies that explicitly investigate the 

willingness-to-pay of communities to preserve and protect both indigenous and non-indigenous 

cultural and heritage sites. In addition, adopting values from other studies (i.e. benefit transfer) is 

likely to be challenging given the site-specific nature of the impacts.  

We note that development encroachment within the MRA that would potentially impact on 

indigenous cultural sites would have to comply with guidance and regulations around protection 

of cultural sites within NSW (as specified in the National Parks and Wildlife Act 1974 (NSW)) and as 

such the incremental differences between the Base Case and Options is likely to be small.  

With respect to European cultural impacts, if impacts are likely to be none or negligible we 

recommend including cultural and heritage impacts qualitatively in any analysis. In instances 

where there are likely to be material cultural and heritage impacts, it would potentially be worth 

undertaking a site-specific study of the community’s willingness to pay to protect the specific 

cultural and heritage outcomes.  

Finally, it should be noted that the MRA as its defined for the purposes of this report does not 

include the Blue Mountains National Park and the Greater blue Mountains World Heritage Area. 

These areas are of significant cultural and heritage value for both indigenous and non-indigenous 

segments of the community however they are not ‘under threat’ from urban development. 

Biodiversity impacts 

Increases or decreases (Outcome 2 (10% deterioration in the environmental land in the 

MRA) in the quantity or quality of the MRA can have significant impacts on the health of the 

environment across the MRA, including with respect to biodiversity. The MRA is home to high-

value environmental land with threatened native species inhabiting tracts of land and the 

waterways across the MRA.  

As shown in Figure 32, the value of changes to environmental outcomes such as biodiversity can 

be calculated by multiplying: 

• The estimated change in environmental outcomes (‘ΔQ’);  
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• The relevant population (which will vary depending on the characteristics of the study); and 

• The willingness to pay of the community for changes in these environmental outcomes (‘P’), 

which will vary depending on the change in outcomes.  

Figure 32: Valuing incremental environmental changes 

 

Source: Frontier Economics 

The broad valuation methodology presented in Figure 32 can be applied to a range of 

environmental impacts beyond biodiversity impacts, including waterway and ocean health 

impacts. However, depending on the outcome of interest (i.e. biodiversity protected or river 

health), the appropriate ‘P’ and ‘ΔQ’ will vary. This is because, in practice, a change in 

environmental outcomes that the community values can often be valued in multiple different 

ways. For example, with respect to biodiversity, the range of metrics by which changes in 

environmental outcomes may be measured include:  

• Hectares of land impacted or protected; 

• The number of native species (or species with other identifying characteristics) impacted or 

protected; 

• The change in a metric or index that measures biodiversity; or 

• The number of a specific species impacted or protected (e.g. the number of koalas impacted 

or protected).  

The ‘P’ utilised should correspond to the metric used to measure environmental change. That is, 

a willingness-to-pay value for protecting a given number of native species should not be used to 

value the impact on or protection of feral animals for example.  

The approach to valuing biodiversity impacts as detailed above constitutes a ‘benefit-transfer’ 

methodology. It should be noted that under the NSW Department of Planning and Environment 

Interim Framework for Valuing Green Infrastructure and Public Spaces48, benefit-transfer 

approaches should not be used for valuing biodiversity impacts unless the area impacted is a 

reserve or national park (i.e. not a local, district or regional park).  

It should be noted that we do not recommend the use of biodiversity credits to value changes in 

environmental outcomes (see below). This is because biodiversity credits reflect costs, rather 

 

48  NSW Department of Planning and Environment, Interim Framework for Valuing Green Infrastructure and Public 

Spaces, March 2022.   
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than the underlying benefits associated with biodiversity, and therefore, are unlikely to provide 

an accurate estimation of the value of biodiversity. 

 

Box 2: The limitations of valuing biodiversity using biodiversity credits 

In NSW, biodiversity credits can be generated from management actions that improve 

biodiversity values and are used to offset the loss of biodiversity values on development 

sites. When credit prices are used to measure the value of biodiversity, this becomes one 

example of the replacement cost approach, because the credit value is based on the cost 

of those management actions (and other factors). 

Using offset credit prices to value biodiversity in NSW assumes that the value of 

biodiversity in NSW is equal to the cost of a credit. However, the value of a credit is not 

based on the community’s willingness to pay to protect site biodiversity (i.e. the benefits of 

biodiversity), but rather, is determined via a multi-criteria analysis that subjectively weights 

certain characteristics and the cost of remedial action. 

As parties are required to pay for biodiversity credits under the duress of legislation, they 

do not represent a minimum willingness to pay to offset the impacts they make.  

Critically, as biodiversity services are public goods, the relevant value is the aggregation of 

each person in the community’s willingness to pay for them. However, credit prices do not 

reflect this. 

Source: Frontier Economics; Gillespie Economics 

 

Aquatic and waterway health 

The MRA hosts numerous waterbodies and waterways which would likely be impacted in the 

event of increasing urban development encroachment (e.g. under Outcome 2 (10% 

deterioration in the environmental land in the MRA)). Similar to the biodiversity impacts 

discussed above, the generalised methodology depicted in Figure 32 is appropriate for 

application to valuing changes in the value of waterway health. That is, the value of changes to 

waterway health due to development encroachment can be calculated by multiplying: 

• The estimated change in environmental outcomes (‘ΔQ’);  

• The relevant population (which will vary depending on the characteristics of the study); and 

• The willingness to pay of the community for changes in these environmental outcomes (‘P’), 

which will vary depending on the change in outcomes.  

In the context of aquatic bodies and waterway health, there are numerous metrics by which the 

change in the environmental outcomes (‘ΔQ’) may be quantified. The most appropriate measure 

must be chosen based off ‘what’ element of the waterway drives its value.  

For example, depending on the type of waterway, to value changes in waterway health 

information for the following metrics may have to be gathered: 

• The time to catch a bass; 

• The length of waterway in good health/that is swimmable; and  
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• The volume of nutrients discharged into the river.  

While each of these metrics seek to estimate the change in the environmental outcomes related 

to waterway health, they use very different information on changes in biophysical outcomes and 

as such caution should be exercised to ensure that appropriate and robust ‘P’ values are utilised.  

Air quality impacts 

Air quality is a significant issue in Western Sydney- particularly due to its topography. Urban air 

pollution (a mix of gases, compounds and particles including particulates, ozone and nitrogen 

dioxide)49 has been linked to a range of diseases including ischemic heart disease, chronic 

obstructive pulmonary disease, lung cancer and acute lower respiratory tract infections in 

children.50 The smaller the particle the bigger the problem, as it can go deeper into the 

respiratory tract. The very young, the elderly and those with pre-existing health conditions are 

particularly susceptible. Consequently, it is likely there would be air quality impacts associated 

with all of the outcomes outlined as changes in the quantity and quality of the MRA would likely 

involve changes in the coverage of tree canopy.51 

The precise relationship between the MRA (primarily vegetation) and air quality is highly location-

dependent, influenced by the type of trees (density, canopy coverage and other features) and 

surrounding human activity. Critically, understanding this relationship, and how these outcomes 

change with an incremental change in tree canopy (rather than adopting outcomes from an 

“average” investment) is necessary to robustly value the benefits of green infrastructure. This 

means that adopting average values (even when the value has been “calibrated” to the Australian 

context) is unlikely to reflect the site-specific, benefits associated with an incremental change in 

tree canopy.  

Material change in the air quality generally requires large scale changes in the urban form (for 

example, on a city-wide scale). This means that for most development decisions, changes in air 

quality between the Base Case and alternative options are likely to be minor.  

Nonetheless, if air quality impacts are of particular importance as part of a CBA or any other 

high-level cost or benefit assessment, the New South Wales Department of Planning and 

Environment Interim Framework for Valuing Green Infrastructure and Public Spaces52 published 

‘average’, generalised values that can be applied to a range of significant urban areas – including 

some in the MRA – as well as a generalised value for tree canopy coverage impacts in non-

significant urban areas.  

If these average figures were to be employed, the methodology in Figure 33 details the 

calculations necessary. That is, to calculate the value of air quality impacts, multiply:  

 

49  Common air pollutants include carbon monoxide (CO), nitrogen dioxide (NO2), ozone (O3), sulphur dioxide (SO2), 

and particulate matter less than 2.5 μm (PM 2.5) and 10 μm (PM 10) in aerodynamic diameter. 

50  See for example, Donovan, G., Butry, D., Michael, Y., Prestemon, J., Liebhold, A., Gatziolis, D., M, Mao. (2013) ‘The 

relationship between trees and human health: evidence from the spread of the emerald ash borer’. American 

Journal of Preventive Medicine, 44(2). 139-145, which found that the percentage of the county covered by ash tree 

canopy reduced respiratory related deaths by 0.00522% and cardio related deaths by 0.0018%. 

51  Although Outcome 3 (improved quality of the MRA)  will likely improve air quality, whereas Outcome 2 (10% 

deterioration in the environmental land in the MRA) will result in a deterioration in air quality, given the reduced 

amount of the MRA. 

52  NSW Department of Planning and Environment, Interim Framework for Valuing Green Infrastructure and Public 

Spaces, March 2022, pp.29-30.  
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• The estimated change in tree canopy coverage, measured in metres squared (‘ΔQ’); and 

• The average, generalised value of tree canopy coverage per metre squared per year (‘V’).  

Figure 33: Valuing air quality impacts 

 

Source: Frontier Economics 

However, it should be emphasised again that a critical element of the relationship between urban 

vegetation and air quality is understanding how air quality outcomes change with an incremental 

change in tree canopy (rather than adopting outcomes from an “average” investment) and that 

this specific, site-specific relationship is necessary to comprehend and quantify to robustly value 

the benefits of green infrastructure. 

Greenhouse gas emissions 

Increases or decreases in the quantity and quality of the MRA may impact on greenhouse gas 

emissions through numerous channels. There are two primary channels through which an 

increase or decrease of the quantity or quality of the MRA will impact greenhouse gas emissions:  

• Changes in the level of greenhouse gas emissions associated with energy consumption in the 

MRA that itself changes as a result of increased or decreased urban heat/urban cooling 

impacts; and 

• Changes in the level of greenhouse gas emissions as a result of carbon sequestration via 

increased or decreased tree vegetation coverage.  

Options that involve increased urban development and decreased quantity and quality the MRA 

(Outcome 2 (10% deterioration in the environmental land in the MRA)) are likely to have 

higher energy requirements than the other options due to increased urban heat and 

consequently, higher energy usage. Assuming these energy requirements are not met by 

renewable (i.e. green) energy sources, energy demand will lead to greenhouse emissions. 

As shown in Figure 34, the cost of greenhouse emissions can be estimated by multiplying 

together:  

• The change in greenhouse emissions (‘ΔQ’) - This is equal to annual brown energy demand 

(i.e. not from renewable sources) multiplied by the emissions intensity of energy consumption 

in the MRA (accounting for any energy losses).  

• The carbon price (‘P’)  
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The NSW Treasury biannually publishes an update to its recommended carbon price estimates 

for inclusion in CBA53. These estimates reflect global social damage cost which NSW Treasury 

require to be used in NSW CBAs with NSW standing.  

Figure 34: Valuing greenhouse gas emissions, energy consumption 

 

Source: Frontier Economics 

The quantity or quality of the MRA can also impact on greenhouse gas emissions via carbon 

sequestration. As shown in Figure 35, the value of greenhouse gas emissions impacts from 

changes in carbon sequestration volumes can be calculated by multiplying:  

• The change in the area of tree coverage (measured in metres squared) (‘ΔQ’).54  

• An estimate for the amount of carbon sequestered per metre squared (‘ΔQ’);  

• The estimate for the amount of carbon dioxide equivalent (CO2-e) sequestered per unit of 

carbon (equal to 44/12); and  

• The cost per tonne of carbon dioxide (CO2) i.e. the carbon price (‘P’). 

Figure 35: Valuing greenhouse gas emissions, carbon sequestration 

 

Source: Frontier Economics 

 

53  NSW Treasury, Technical note to NSW Government Guide to Cost-Benefit Analysis TPG23-08: Carbon value in cost-

benefit analysis, February 2023.   

54  While carbon sequestration can be delivered by a range of vegetation, given the NSW DPE Interim Framework for 

Valuing Green Infrastructure and Public Spaces focuses on tree canopy, we have focused on tree canopy coverage 

(See NSW Department of Planning and Environment, Interim Framework for Valuing Green Infrastructure and 

Public Spaces, March 2022). In future, it is likely to be worth expanding the analysis to capture other forms of 

carbon sequestration and drawing on additional sources of information, such as the soil carbon mapping 

undertaken as part of the mapping exercise. 
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As detailed in the NSW DPE Interim Framework for Valuing Green Infrastructure and Public Spaces55, 

the recommended parameter values for carbon sequestered per metre squared of tree coverage 

are:  

• 0.24 kg of carbon sequestered per m2 of area planted with trees for the first 5 years. 

• 0.61 kg of carbon sequestered per m2 of area planted with trees for the second 5 years. 

• 0.47 kg of carbon sequestered per m2 of area planted with trees for years 10 to 20 

• A rate of carbon sequestration of 0.3 kgs per m2 of tree canopy after the first 20 years 

 

 

  

 

55  NSW Department of Planning and Environment, Interim Framework for Valuing Green Infrastructure and Public 

Spaces, March 2022.  



 

 

 

Frontier Economics 

Brisbane | Melbourne | Singapore | Sydney 

Frontier Economics Pty Ltd  

395 Collins Street Melbourne Victoria 3000 

Tel: +61 3 9620 4488  

https://www.frontier-economics.com.au 

ACN: 087 553 124 ABN: 13 087 553 124 

https://www.frontier-economics.com.au/

