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EXECUTIVE SUMMARY 
This paper addresses the question of appropriate cost analysis for decentralised water 
systems and localised urban water strategies more generally. It highlights the issues which 
need to be considered when comparing decentralised and centralised alternatives on an 
equivalent basis. The paper draws on work from a current collaborative CRC for Water 
Quality and Treatment project ‘Best practice cost analysis methodology for sustainable 
urban water systems’. 
 
Many sustainable urban water strategies such as local wastewater reuse, rain tanks for 
household water use and stormwater collection for beneficial usage involve decentralised 
water systems. Such systems are often less resource intensive, more ecologically benign 
and more precautionary that the conventional centralised alternative. Decentralised water 
systems also have a number of advantages which impact on the analysis of option costs. 
These include a potential for: 

 location specific solutions ; 
 targeting costly operations and augmentations to existing systems; 
 a variety of business models; 
 qualitatively different technical, health, and environmental risk profiles; 
 meeting demand incrementally as it occurs; and 
 avoiding the large financial risks inherent in big projects. 

 
In recent years, the interest in sustainable urban water, including decentralised water 
systems, has seen a number of studies conducted which assess the cost effectiveness or 
life cycle costs of these strategies. While each of these studies is based on analysis of 
costs and site water balances, there has been wide variation in the approaches taken to 
accounting for costs and benefits.  This variation can cloud effective decision making, 
impede benchmarking and inadvertently exclude decentralised options. 
 
The best practice costing project involves investigating and improving the methodologies 
in use. The aim is to provide guidance to practitioners through a well-structured 
methodology and guidebook for cost analysis of proposed ‘sustainable urban water’ 
strategies or systems. This should reduce the uncertainty surrounding much sustainable 
urban water costing, provide a better basis for comparisons and benchmarking, and 
facilitate the inclusion of these strategies in utility planning.  
 
Key issues covered by the project include: 

 the definition of appropriate system boundaries for the analysis of options; 
 the need to account for specific cost perspectives and use both whole of society 

and financial perspectives;  
 the need for a ‘service focus’ with a broad range of options compared on the 

provision of water services (not the kilolitres provided); 



 the estimation of avoidable costs (benefits) within existing water systems; 
 the interface between tangible costs and less tangible cost or externalities;  
 accounting for time value of money (period of analysis, discounting, etc); 
 the management of uncertainty and precision in costing studies; and  
 transparent reporting: summarising in a coherent, and traceable form.  

 

WHY IMPROVING COST ANALYSIS IS IMPORTANT TO SUSTAINABLE OUTCOMES 

Cost analysis is pivotal to decisions about urban water infrastructures. While 
considerations of cost alone will not assure sustainable outcomes, exploring least cost 
means of provide urban water service will promote economically efficiency outcomes as 
well as more resource-efficient water service provision.  

Cost is important because our current approach to sustainable urban water has seen us 
pick winners that for the most part ’add-on’ to our conventional infrastructures.  These 
‘add-on’ solutions meet local environmental objectives but potentially at high financial cost 
and with significantly increased system-wide resource use intensity. Solutions such as 
large-scale third pipe recycling schemes often result in duplication and increased resource 
intensity and complexity of water systems, while also raising costs. Similar problems may 
exist with household rain-tanks which are not integrated into the water sensitive design of 
suburbs.  

By failing to capture the potential synergies and savings that would come with 
reconfiguring urban water infrastructures, there is a danger that sustainability will be seen 
as something of a luxury.  A focus on cost effectiveness when seeking to provide 
sustainable outcomes could provide the impetus to tunnel through the cost barrier, and 
identify strategies that will also deliver environmental benefits.  The promotion of cost 
effective servicing will also direct investment towards those areas with the best potential to 
offset or avoid major bulk supply augmentation with the ensuing improvements in 
environmental outcomes. 

Improved and consistent cost analysis is also necessary for a number of the emerging 
reforms in the water industry. If well implemented, these reforms will themselves promote 
more sustainable outcomes for urban water. The issue of third party access is a significant 
one facing the Australian water industry (see for example IPART; 2005). Estimates of cost 
and avoided cost are a key component of assessing fair third party access charges. 
Recycled water pricing is another current issue for which costing is an important input (see 
Acil Tasman and GHD; 2004).  
 

WHY FAIR COMPARISON OF DECENTRALISED TO CENTRALISED STRATEGIES IS 
AN ISSUE 
Many sustainable urban water systems are based on decentralised and distributed urban 
strategies. These include local wastewater reuse, rain tanks for household water use and 
stormwater collection for beneficial usage involve decentralised water systems. The 
potential for such small-scale water and wastewater systems is significant, because they 
can offer environmental and economic advantages. In addition, technological change 
means that economies of scale in urban water infrastructure service provision are breaking 
down.  A reconfiguring of urban water infrastructures could see smaller community scale 
infrastructures providing more cost effective urban water servicing.  
 



In term of resource use, decentralized systems minimise the lengths of pipe required and 
the impacts of laying the piping.  Over the life of a system, this becomes significant.  
Existing centralised systems are now facing extraordinary maintenance bills associated 
with their extensive aging pipe networks.  Decentralised wastewater systems maximise 
opportunities for reuse of sewage components, with treated effluent produced close to its 
potential users in urban areas. The potential for nutrients recycling is also maximised as 
possible contamination with metals or other toxins is keep to a minimum. 
 
In terms of environmental and health risks, there is a significant and important difference 
between centralised and decentralised systems.  Risk is typically characterised in terms of 
probability and consequence.  Large-scale centralized infrastructures are familiar: we have 
many decades of experience in managing these systems, so the probability of failure is 
low.  However, the consequence of failure is potentially high, because for example, of the 
number of people affected, the volume of water/waste involved, or the mass of 
pollutants/toxicants concerned.  That is, centralised systems have the potential to cause 
wide-ranging and severe impacts if the system fails.  
 
In contrast, small-scale infrastructures are less familiar – at worst then, the probability of 
failure is high. Because the scale, area and/or population affected by any failure is by 
definition smaller than for centralised systems, the consequence is low.  
 
This concept is shown in Table 1 below.  The shaded area indicates the preferred area of 
operation.  This table illustrates a further key difference between centralised and 
decentralised systems.  Risk management is the process by which either the consequence 
or the probability of a risk is mitigated.  Reducing the probability of decentralised failure is 
feasible through improved management processes.  Reducing the consequence of 
centralised system failure is less feasible: it is an inherent characteristic of the approach. 
That is, decentralised systems are inherently more precautionary than centralised. 
 
Table 1. Comparing the probability and consequence of failure of decentralised and 
centralised systems. 
 

Consequence 
 
Probability 

1 (low) 2 3 4 5 (high) 
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Decentralised and distributed urban strategies introduce diversity into urban water services 
and can provide location specific solutions that deal with the specific environmental 



requirements of a site. Centralised systems can also be engineered to meet particular 
constraints, but decentralised schemes aimed at total water cycle management are better 
placed to provide integrated management of stormwater, wastewater and water supply 
tailored to a location.   
 
The potential for diversity engendered by decentralised systems and distributed urban 
strategies more generally could also extend to asset management and asset ownership. 
Third party access seems to be a given for the Australian water industry in the future. The 
variety of business models distributed urban strategies make possible means that such 
small-scale systems could well become a principal path for third party access.   

THE BEST PRACTICE COSTING PROJECT 
The ‘Best Practice Costing for Sustainable Urban Water Systems’  project is a part of the 
Cooperative Research Centre (CRC) for Water Quality and Treatment’s sustainable water 
sources program. The project is a collaborative venture, involving collaborators from 
utilities and other agencies across the country. It is funded by the CRC, the Queensland 
Environment Protection Agency, Hunter Water, Melbourne Water, South East Water, 
Sydney Water, and Yarra Valley Water. The project aims to define best practice in costing 
urban water systems to promote sustainable outcomes. 
 
The overall objectives of the project are to  

¥ improve and promote consistency in future costing studies;  
¥ allow for fairer comparisons of alternative (sustainable) systems and strategies to 

conventional options; and  
¥ provide a benchmark and theoretical background to help water planners promote 

sustainability through the costing of urban water systems. 
 
The principal output from the project will be a guidebook that will: 

 cover the range of scales and decision points for sustainable urban water strategies 
and systems; 

 provide a segue from cost analysis to the management of externalities  
 draw on existing practice and relevant theory (economics, risk and uncertainty, 

systems) to articulate a set of best practice costing principles;  
 provide guidance through a well structured methodology on how to adopt and 

applying the principles; and  
 use case studies to demonstrate how to implement the principles transparently and 

explicitly.   
The guide book will be available in late 2006.  

PRINCIPLES FOR BEST PRACTICE COSTING 
Central to the guidebook will be a set of best practice costing principles which describe key 
attributes of a costing study. These principles are important at various stages through the 
costing process and their application will vary somewhat based on the type of cost 
analysis, and the context of the analysis, the stage in planning the scale of the 
development, etc. 
 
The principles are summarised below.  They are dealt with in detail in the guidebook: 
 

1) System boundaries are defined, consistently applied, and appropriately holistic for 
the analysis of options. 



2) Cost perspective(s) are considered and specified. Multiple cost perspectives may 
be needed (eg utility, customer, developer). The ‘whole of society’ perspective is 
critical for promoting sustainable outcomes,  

3) Analysis should take a service focus with a broad range of options compared on 
the provision of water services (eg removing faecal matter, rather than the kilolitres 
provided);  

4) Options are assessed on the basis of net cost (benefit) with a specified base case 
(‘without project’ outcome) and avoided costs relative to the base case fully 
accounted for. This include both avoidable operating costs and capital 
augmentations that could be delayed or become unnecessary within existing water 
systems;  

5) The interface between tangible costs and less-tangible impacts or externalities is 
taken into account. Less-tangible impacts are identified and incorporated into the 
analysis as costed externalities, system limits, or through qualitative comparison. 

6) The time value of money is fully accounted for and net present value cost 
reported. This includes, the period of analysis, discount rate, staging of options, 
varying lifecycles and ensuing replacement/residual issues, and the fact that dollars 
exist in time and so must have year attached. 

7) Uncertainty and precision in the costing study is acknowledged and managed. 
8) Reporting has transparency. The analysis and results are summarised in a 

coherent, and traceable form.  
 

HOW WILL THESE PRINCIPLE IMPACT COSTING OF DECENTRALISED 
STRATEGIES 
The principle of ‘service focus’ with the requirement of considering a broad range of 
options that are compared on the provision of water services is intended to promote the 
consideration of decentralised systems and distributed strategies as options for urban 
water. Further principles aim to promote the equivalent comparisons of centralised and 
decentralised systems. 
 
The timing of costs and the potential for avoided costs occurs differently for centralised 
and decentralised systems. Current costing practices rarely account for these differences 
well. A focus on treatment costs, a lack of consideration of avoided costs, a lack of 
consideration of sunk costs, and inconsistent attention to who pays, means decentralised 
systems are perceived as more expensive and costly than centralised systems when in 
fact various studies show that may not be the case.  
 
In other words, the possible advantages of decentralised strategies are not accounted for. 
A number of these specific advantages include: 

 the ability to target costly operational costs and augmentations to existing systems;  
 the potential for alternative business models; 
 the potential for qualitatively different technical, environmental, and health risks; 
 the ability to incrementally meet demand as it occurs; and  
 the potential to avoid large financial risks inherent in big projects. 

 
How the principles of best practice costing will help to address these issues and allow for 
equivalent analysis across system scales is detailed below:  

Targeting avoided costs 
As discussed above, decentralised systems and distributed strategies for urban water 
engendered a potential for increased diversity in both what service is delivered and how it 



is delivered. This means a possibility for location specific solutions. In terms of cost 
analysis, location specific solutions can not provide a means of dealing with the specific 
environmental requirements of a site, but also give the ability to target costly 
augmentations to existing systems. Appropriately holistic system boundaries and 
assessment on net cost (accounting for all avoided costs) are critical here for appropriate 
costing of many distributed strategies. 

Currently, when avoided costs are considered in cost analysis the water industry it is 
invariably system-wide average costs that are included. Depending on the detail of system 
planning however, avoided costs can be seen to vary significantly at the local level. 
Avoided costs are potentially site specific, dependent on existing network constraints, 
regulatory requirements or limits, and design goals set for the site. The ability to discern 
this local variability is a function of the resolution that can be developed in the base-case. 

Alternative business models 
With the increased potential for alternative business models of asset management and 
ownership, and service provision, the issue of which cost perspective analysis should be 
from, becomes increasingly important. Multiple perspectives may be required: new 
institutional arrangements and new arguments for changes in transfer payments between 
agents can only be identified and verified through such analysis. 
 
Critically, analysis from a whole-of-society perspective must be central, as minimising the 
total cost to society is both economically efficient and will promote the most sustainable 
urban water outcomes. 

The ability to incrementally meet demand as it occurs 

Small-scale systems have the advantage that they can be build incrementally, meeting 
increased demand as it occurs. Infrastructure planning can then more closely match a 
population’s actual service requirements This means that a sequence of decentralised 
units can be installed over time while more of the costs of a centralised system are up 
front. Accounting for this staging in an analysis is an example of ‘fully accounting for the 
time value of money’. 

The potential to avoid financial risks inherent in big projects 

With decentralised systems and distributed strategies for urban water there is less risk of 
over investment in capacity due to inaccurate and uncertainty demand forecasts of future 
growth. The design of new infrastructure is less dependent on the precision of population 
forecast for decades into the future. 

Unlike large-scale urban water strategies there is no possibility that significant unutilised 
capacity will be left for a number of years.  

CONCLUDING REMARKS 

Cost analysis is an important part of decision making about urban water systems. 
Improvements in cost analysis have the potential to increase both economic efficiency and 
resource use efficiency in the Australian water industry and can act to promote more 
sustainable outcomes. The principle driver for this study is promoting sustainable 
outcomes.  A number of further drivers within the water industry (recycled water pricing, 
third party assess) also make a evaluation of the current costing practice relevant at this 
time.  



 
Many sustainable urban water strategies are based on decentralised systems.  Therefore, 
it is critical that best practice methods for cost analysis provide a basis for equivalent 
analysis of decentralised and centralised alternatives. 

This paper has described a set of best practice costing principles and how these principles 
improve costs analysis for decentralised water systems. 

The proposed principles will form the backbone of our forthcoming Best Practice Costing 
Guidebook. The book will explain the principles, and provide guidance through the process 
of adopting and applying them.  Decentralised systems and distributed strategies will 
feature significantly in the case studies which are at the hart of the guidebook where the 
principles and process will be demonstrated in action. 
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