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Executive summary 

Introduction 

The Australian Government Department of Agriculture, Fisheries and Forestry 
on behalf of the Natural Resource Policy and Programs Committee, has 
commissioned a project of research into access to recycled water and 
impediments to recycled water investment.  The objective of this research is to 
provide information to governments that will assist in the development of 
policies to encourage growth in the utilisation of recycled water.  

The research has two components: 
• The first was to bring together the considerable literature on issues 

associated with access to recycled water and impediments to investment.  
• The second was to obtain the views and responses of stakeholders who 

play a key role in recycled water management on issues associated with 
access to recycled water and impediments to investment. Views have been 
sought through both an online survey of over 100 stakeholders with 
different roles in the industry, and follow-up interviews of selected 
stakeholders. 

Background 

Over the past decade it has been increasingly recognised that Australia’s water 
resources are limited and that traditional approaches to meeting demand by 
expanding supply (e.g. new dams) are unsustainable. Policies have begun to 
focus on more efficient and sustainable use of existing resources. Water 
recycling is seen as one means of achieving a more efficient use of water 
resources. Utilising recycled water may also reduce the negative environmental 
impacts of discharges from treatment plants into receiving waters. Recycling 
water may also provide economic development opportunities based on 
utilisation of a previously unused resource. 

For the purposes of this project, recycled water is taken to mean wastewater 
that is being reused for beneficial (non-potable) purposes.  Treated wastewater 
is wastewater originating from municipal, industrial or agricultural activities 
that has been treated to a quality deemed suitable for defined uses or discharge 
to the environment.  

In Australia, recycled water is currently being used, to varying degrees, for 
agricultural and horticultural irrigation, industrial applications, non-potable 
urban and residential uses (e.g. toilet flushing, garden watering, irrigation of 
golf courses and sporting fields), and supplementing environmental flows in 

Purpose of this research 
project 

Methodology 

Perceived benefits of 
recycled water 

Definition of ‘recycled water’ 

Uses of recycled water 
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rivers.  The scope for increasing the use of recycled water lies in both using 
recycled water more intensively for the existing uses, as well as expanding into 
new uses.  

However, there are a variety of impediments to the investment required to 
increase the use of recycled water.  Removing any unnecessary impediments to 
investment in recycled water will be critical to ensuring it fulfils its potential 
role in water management.  

Impediments to investment 

Although the term ‘impediment’ can be taken to mean anything that obstructs 
or hinders investment in recycled water, this report focuses on those factors 
that are unnecessarily preventing the socially optimal level of recycling.  The 
literature review identified a number of potential impediments to recycled 
water and these formed the basis for the subsequent stakeholder consultation.  
For the purpose of this report, the impediments are discussed in the following 
categories: access entitlements, social, economic, policy and regulatory, physical 
and technical, environmental, and legal. In practice, these categories overlap 
and many issues have multiple dimensions.   

Access entitlements to recycled water  

The clarity and certainty of rights to access, use and on-sell of a resource are 
widely recognised as being prerequisites for underpinning investments.  

The ultimate right to the use of, and to the control of, water resources remains 
with the States/Territories.  Water authorities have legislative responsibilities 
for management and supply of water resources to end users, and in some cases 
have clearly defined legal title to the water itself.  End users are sometimes 
assigned clearly defined and secure water ‘access entitlements’, particularly in 
the rural water sector.  

However, the allocation of clearly-specified and secure access has largely been 
focused on ‘first use’ water. The same principles have been slower to emerge 
for recycled water, and there is no legislation in Australia that specifically 
governs the supply or use of reclaimed water.  

Social and ‘community perception’ impediments 

Social scientists studying why people make the decisions they do note that 
there is often a lag between when an action becomes ‘rational’ and when 
individuals actually undertake it. This lag is explained as a general resistance to 
change, or a tendency to stick to the status-quo. Applied to the relatively new 
field of water recycling, any reluctance to accept change may undermine the 

Impediments undermining 
investment 

What is an impediment to 
investment? 

 

Uncertain property rights and 
ownership issues 

Stakeholder resistance to 
change 
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likelihood of investment in the new technologies on the part of suppliers. It 
may also limit demand for the recycled water with consumers preferring to stay 
with what they know (first use water).  

Public health issues are often cited as an impediment to investment in recycled 
water. Health risks are an important and high profile issue for water from any 
source, but this is especially true for recycled water produced by wastewater 
treatment plants. The Australian approach to the health risk associated with 
water recycling has generally been one of caution.  

The perception of health risks may also be an important impediment. A number 
of community surveys to date have identified a clear distinction between public 
acceptance that recycled water is a good thing for the community as a whole, 
and being willing to use it (or products that have used it) personally.   

A psychological rejection of recycled water as unclean or disgusting, often 
known as the ‘yuck’ factor, has often been cited in the literature as a barrier to 
water reuse.  

Even if assurances are provided by suppliers or authorities on the quality of 
recycled water, for these assurances to translate into a confidence on behalf of 
the potential users an element of trust and effective communication is required. 
In some circumstances, this may be lacking. 

Economic and financial impediments 

A range of what can be termed ‘economic’ factors can affect the utilisation of 
and investment in recycled water. These pertain to both the supply and 
demand of recycled water. 

On the supply side, those providing recycled water and associated 
infrastructure generally have an incentive to do so only if they are able to 
receive a return on their investment commensurate with the risks (putting aside 
for the moment mandated obligations to develop such schemes).  

Before recycled water can be used, infrastructure is required to treat the water, 
to transport it to where it is needed, and finally to use it. The direct costs of 
providing and using recycled water will depend on the specific nature of the 
project, the source of the wastewater and the use to which the recycled water 
will be put.  These costs include project planning and regulatory approvals, 
marketing, public education and consultation programs, capital costs, operating 
costs and ongoing monitoring. Depending on the availability of land and the 
ground conditions encountered, the cost of construction of balancing storages 
(to balance the seasonal variation of supply and demand) can also be 
significant. 

Actual health risks 

Public perceptions of health 
risks 

Psychological rejection 

Lack of trust in assurances of 
water quality 

Cost of infrastructure 
requirements – supply side 
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On the demand side, the willingness of users to take and pay for recycled water 
can depend on a range of factors including the price of alternatives, the value 
of the recycled water in the activity to which it is being put, and any costs that 
users must incur to be able to take and use the recycled water. 

It has been said that the price of alternative sources of water is crucial in 
determining the economic viability of water recycling projects.  It may be that 
demand for recycled water is being inhibited by artificially low or subsidised 
prices for alternative sources of water.  

It is possible that the financial incentives facing water authorities do not 
encourage recycling projects (e.g. if the cost of supplying recycled water is high 
relative to the price received reflecting users’ willingness to pay the price or set 
by regulators). 

The practice of charging low prices for recycled water may be an impediment 
in the future as users may become resistant to paying higher prices for recycled 
water that may be required to recover the costs of its provision.  

Although any investment involves some degree of risk and uncertainty, an 
investment in recycling may be perceived to be subject to a great deal of 
uncertainty (e.g. cost, consumer demand, regulatory risk, developments in 
alternative technologies such as desalinisation). While there are various means 
of managing these risks to both suppliers and users (e.g. use of long-term 
contracts), these may be subject to various constraints. 

Collectively, the various social and economic impediments may act to 
undermine demand for recycled water. In turn, this can create uncertainty for 
investors, and can undermine the likelihood of supply. 

It may also be that lack of a consistent framework for evaluating potential 
recycled water schemes is an impediment. Inconsistency in evaluation could be 
a factor in failing to undertake socially beneficial schemes, or it may result in 
investment in schemes that are not justified.  

Policy and regulatory impediments 

There is a growing policy focus on encouraging greater utilisation of and 
investment in recycled water.  For example, the National Water Initiative 
commits States to encourage the re-use and recycling of wastewater, where 
cost-effective. Each of the States and Territories has developed policies and 
strategies to promote recycled water, often encompassing specific targets 
and/or financial assistance. While this high-level policy environment might be 
seen as favourable to recycled water, some have suggested that existing 
regulatory and approvals processes can, in practice, impede recycled water 
projects.  

The cost of recycled water to 
users 

Lack of financial incentives 
of water authorities 

Investment risk and 
uncertainty 

Uncertain demand as an 
impediment to investment 

Lack of consistent evaluation 
methodologies 
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Regulatory responsibility for recycled water traverses a number of different 
government agencies with responsibilities for health, environment and water.  
It is possible that the complex coordination of both policies and regulations 
that govern water recycling act as an impediment to recycled water schemes.   

While appropriate safeguards are necessary to ensure use of recycled water 
does not result in adverse public health or environmental outcomes, guidelines 
may themselves become impediments if they are unnecessarily cautious, 
prescriptive, inconsistent, or fail to keep abreast of changes in technology and 
social attitudes. It is noted, however, that new national health and 
environmental guidelines are currently being developed. Plumbing Codes may 
also act as a regulatory impediment to recycled water.  

Another aspect of the policy and institutional arrangements that may be 
impeding investments in recycled water is the public sector ownership of the 
water supply industry. Governments’ role as owner of water authorities may 
have an influence on the pace of reform and development of competition in 
the water recycling industry.   

Physical and technical impediments 

In some cases potential users’ access recycled water is impractical due to 
wastewater not being available in the place or time where it is needed to be 
used. It is a potential impediment when the recycled water is not available at all 
(when demand for wastewater to recycle outstrips supply), or where it is 
available but in the wrong locations or at a considerable distance, or requires 
storage for use in peak times (e.g. for summer irrigation).  

The cost involved in deploying the technologies and management solutions for 
removing pollutants, and the subsequent water quality monitoring 
requirements can act as an impediment. Construction costs for treatment, 
storage and delivery of recycled water may also be an impediment to the 
implementation of recycled water schemes, particularly in densely populated or 
environmentally sensitive areas.  Aquifer storage may be able to provide a more 
cost-effective storage and treatment pathway than surface storage in some 
areas.  However, the most suitable technology for different projects is 
considered to be site-specific. 

Some commentators have suggested that the level and nature of research and 
development on recycled water has been inadequate or not sufficiently co-
ordinated. Potential investors may not have access to sufficient information 
about how to overcome specific technical challenges they may face. 

Complexities in project 
implementation and 
regulation 
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Inadequate physical access  
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Environmental impediments 

Although use of recycled water may improve environmental outcomes through 
lower water extraction and reduced wastewater discharge, it may also have 
other adverse impacts on the environment. These may either prevent the 
utilisation of recycled water altogether or involve significant costs in 
undertaking ameliorative measures. 
An example is the energy used in high quality treatment processes and 
pumping, where necessary, to transport treated wastewater to sites of use and 
the associated impact on greenhouse gas emissions. 

Another potential impediment to the use of recycled water is the availability of 
sufficient land of suitable characteristics i.e. soil chemistry and structure, to 
manage any impacts associated with application of recycled water.  

Legal impediments 

There are several potential legal issues in both the production and use of 
recycled water that may act to undermine investment, most notable of which is 
the principle of liability.  While the existence of liability risks may deter water 
authorities from supplying recycled water in some cases, their significance as an 
impediment will depend on the extent to which they can be effectively 
managed. The cost or lack of knowledge in developing suitable contractual 
arrangements may also be a constraint. 

 Views of stakeholders 

Overall impediments confronting the industry  

The stakeholder review identified that issues associated with cost are perceived 
by stakeholders across the industry as the most significant impediment to 
recycled water1. When asked to nominate the most important impediments to 
the recycled water industry as a whole, including simultaneous consideration of 
both supply and demand side impediments, the issue of cost was a dominant 
theme. In fact, approximately 50 per cent of all respondents believed that the 
single most important impediment related to issues of cost, either cost of 
supply or the cost to the user being too high, or the cost of alternative water 
sources being too low. Approximately 13 per cent were quite specific in 
explaining that the problem was one of relative cost and that reluctance to use 
recycled water reflected, at least in part, the cost of alternative sources of water 
being too low.   

                                                 
1 Limitations associated with sample size and statistical error need to be considered when 

interpreting survey results. These limitations are discussed in Section 1.4 

Impact on the environment 

High energy requirements 
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The other dominant issue identified by respondents related to issues of public 
perception including both health risks and the ‘yuck’ factor, with 15 per cent 
nominating this as the most important impediment overall. Other issues 
identified by a number of respondents as the most important impediment 
included: 
• Regulatory burden / overly prescriptive regulations (6 per cent),  
• Insecure/lack of supply to users (of recycled water) or suppliers (of 

wastewater) (6 per cent), 
• A lack of leadership/political will (5 per cent), 
• Inconsistent guidelines/regulations (4 per cent), and  
• Environmental impacts (3 per cent). 

Impediments to use and impediments to supply  

For the purposes of analysis, it has been useful to make a further distinction 
between the impediments by categorising them into issues that affect the use 
of recycled water, and issues that impact on the supply of recycled water.  As a 
result, impediments to recycled water can be thought of as either demand or 
supply related problems: 
1. Demand side impediments, or impediments to use –things that reduce the 

demand for recycled water, such as the existence of ‘cheaper’ alternative 
water sources and public concerns over the safety of using recycled water. 

2. Supply side impediments, or impediments to investment – things that add 
to the cost or difficulty of supplying recycled water, such as the cost of 
infrastructure, insecure access arrangements and property rights, regulatory 
burden/risk, and the complexity in project implementation. 

Of course, supply and demand are inevitably related in such a way that the one 
issue, such as health risks, may be both a supply and a demand side 
impediment.  Furthermore, demand for a product is a crucial determinant of 
the viability of supply. That is, the demand side impediments (impediments to 
use) may result in uncertain or insufficient demand, which in turn may act as a 
supply side impediment (impediment to investment in supply). 

Impediments to use 

Looking first at the demand side, the view of stakeholders on the relative 
significance of various impediments is summarised in Figure 1.  The most 
important impediment to use, based on responses to the survey, is the cost of 
recycled water relative to the cost of alternative water sources. Approximately 
60 per cent of respondents identified this as a “very significant” impediment to 
use. Other impediments to use identified as important include health concerns 
about the safety of using recycled water, and a resistance amongst users to 

Cost of recycled water 
identified as a “very 
significant” impediment to 
use by a majority of 
stakeholders 
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adopt change and use what is a relatively ‘new’ product compared to more 
traditional first-use water. 

Figure 1 Impediments to use of recycled water – all respondents 
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Note: Based on a sample of 101 key stakeholders in recycled water industry. 

When results are filtered to only include those who reported to being users of 
recycled water, slightly different trends are apparent. This is evident in Figure 
2, which shows results for users only. It suggests that users are more likely to 
see health concerns as a “very significant” impediment to use, but are less likely 
to see a resistance to adopt change as “very significant”.   

Health concerns perceived 
by users to be a ‘“very 
significant”’ impediment to 
use 
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Figure 2 Impediments to use of recycled water – users only 

0

10

20

30

40

50

60

70

Resistance
to adopt
change

Health
concerns

Yuck factor Lack of trust
in quality

assurance

Cost relative
to

alternatives 

Lack of
reliable
supply

P
ro

po
rti

on
 o

f r
es

po
nd

en
ts

Very signif icant
Signif icant
Insignif icant

 
Note: Based on a sample of 27 recycled water users 

Impediments to supply 

The issue of cost has also been identified by stakeholders as the most 
significant impediment to supply. Specifically, the key issue here is one of the 
costs of the infrastructure that is required to supply recycled water. This was 
identified as a “very significant” impediment to the supply of recycled water by 
almost 80 per cent of respondents, as identified in Figure 3. The next most 
significant (but related) impediment reported was the lack of financial 
incentives for suppliers. 

Cost of recycled water 
identified as a “very 
significant” impediment to 
supply by a majority of 
stakeholders 
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Figure 3 Impediments to supply – all respondents 
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Note: Based on a sample of 101 key stakeholders in recycled water industry. 

Complexity in project implementation (typically arising from issues such as lack 
of co-ordination between relevant authorities) and lack of consistent evaluation 
methodologies were considered more important to the suppliers themselves, 
rather than all stakeholders in the industry. This is evident in the differences 
between Figure 3 and Figure 4. However, the issues of infrastructure costs and 
lack of financial incentives remain the most significant impediments to the 
suppliers of recycled water. 

Issues of complexity in 
project implementation 
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very a ‘“very significant”’ 
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Figure 4 Impediments to supply – suppliers only 
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Note: Based on a sample of 45 stakeholders involved in recycled water supply 

Issues of access 

Of all issues relating to rights, access and entitlements to recycled water, it is 
the issue of unclear liability that most respondents believed is “very 
significant”, followed by unclear stakeholder roles.  It is pertinent to note from 
the interview and open ended survey questions, that although only a minority 
of respondents believed that these issues of rights, access and entitlements are 
“very significant”, those who did tended to be adamant that it is in this area 
that the major challenges facing the recycled water industry lie.  

Issue of unclear liability a 
“very significant” issue of 
access 
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Figure 5 Issues of access and entitlements  
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Note: Based on a sample of 101 key stakeholders in recycled water industry. 

When the results are broken down into stakeholder categories, a clearer picture 
of stakeholder groups’ concerns with issues of access and entitlements 
emerges.  

Relatively more users perceive insecurity of long term supply to be a “very 
significant” impediment than any other stakeholder group, whereas more 
suppliers view unclear liability issues as a “very significant” impediment. 

Figure 6 Issues of access and entitlements – by stakeholder group 
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Table 1, on the following page, provides an overview of the impediments 
identified in this report and a brief summary of the stakeholder views obtained.
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Table 1 Impediments to recycled water  

Impediment Explanation Summary of Stakeholder Views 

Access entitlements to recycled water   
Uncertain property rights and rights of 
access 

The principles of clearly-specified and secure access rights to both 
infrastructure and water are uncertain in the recycled water 
industry.  

Perceived as a moderately important issue. 
Concerns in this area tend to be quite 
specific. 

Social and ‘community perception’ 
impediments 

  

Stakeholder resistance to change Stakeholders’ tendency to protect the status quo may result in a 
resistance to adopt recycled water.  

A great divergence of views across the 
industry. Perceived as most important by 
researchers and to a lesser extent the 
regulators, but barely at all by users. 

Actual health risks The health issues related to the use of recycled water may include 
the risk of contamination from microbiological contaminants and 
chemical products. It refers to an actual, rather than a perceived 
risk. 

Perceived as a moderately important 
impediment, particularly to users and 
suppliers. 

Public perception of health risks The perception of the health risks of using recycled water, which 
may or may not be grounded in reality.  

Seen as a significant impediment, across the 
whole industry, most notably for users. 

Psychological rejection A psychological rejection of recycled water based on a perception 
that it is unclean or disgusting. Known as the ‘yuck’ factor. 

Seen as a significant issue amongst all 
stakeholder groups in the industry, with the 
notable exception of researchers. 

Lack of trust in assurances of water quality Potential users may distrust authorities’ or suppliers’ assurances as to 
the quality of recycled water. 

Not perceived as significant to many 
stakeholders in the industry, but most 
commonly seen as an important issue by 
researchers. 

Economic and financial impediments   
Cost of infrastructure requirements – 
supply side 

The infrastructure costs of providing and using recycled water, while 
variable project to project, may be significant and involve 
considerable up-front, capital costs. 

Perceived as the single most important 
impediment to the supply of recycled water 

The cost of recycled water to users Willingness of users to take and pay for recycled water can depend 
on a range of factors including their ability to pay, the price of 
alternatives, the value of the recycled water, and any additional 
costs that users may incur. 

Perceived as the single most important 
impediment to the use of recycled water 

Lack of financial incentive for water 
authorities 

The structure of water authorities and the financial incentives they 
face may not encourage their commitment to recycling projects, 
particularly as recycling may undermine their traditional revenue 

Perceived as an important impediment to 
the supply of recycled water, particularly by 
suppliers and researchers. 
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Impediment Explanation Summary of Stakeholder Views 

base. 
Investment risk and uncertainty An investment in recycling may be perceived to be subject to a 

great deal of risk due to uncertainties over cost, regulatory risk, 
developments in alternative technologies such as desalinisation. 

Perceived across the industry as a 
moderately important impediment. 

Uncertain demand A specific component of investment risk, whereby the various 
impediments to use create uncertainties relating to demand. In 
turn, this can create uncertainty for investors, and can undermine 
the likelihood of supply. 

A moderately important impediment, most 
notably to researchers. 

Lack of consistent evaluation 
methodologies 

Limited consistency in the methodologies and approaches 
adopted to evaluate recycled water projects, in terms of issues 
such as scope, objectives and valuations.   

Not viewed as an important impediment by 
many respondents, though crucially 
important to a select few (especially some 
suppliers). 

   
Policy and regulatory impediments   
Complexities in project implementation 
and regulation 

Responsibility for recycled water traverses a number of different 
government agencies, resulting in a complex coordination of both 
policies and regulations. 

Identified as an important impediment, 
particularly by suppliers and users. 

Inadequate, conservative and/or too 
prescriptive guidelines 

Regulations that are insufficient, based on precautionary principles 
and/or too rigid may place an inappropriate burden on recycled 
water suppliers. 

Little middle ground on this issue – 
respondents tended to feel it was either 
crucially important or not important at all 

Physical and technical impediments   
Inadequate physical access The ability of potential users to access recycled water may be 

impractical due to wastewater not being available in the place or 
time where it is needed. 

A moderately important issue, most notably 
to users. 

Lack of technical knowledge and 
practical experience  

The level and nature of research and development on recycled 
water may have voids, or not sufficiently co-ordinated or 
communicated. 

Not perceived as a significant issue to any 
stakeholder group, with the exception of 
researchers.  

Environmental impediments   
Impact on the environment The supply and use of recycled water may result in an adverse 

impact on the environment, such as increased energy use and 
salinity problems. 

A wide divergence of views across the 
industry, with regulators and researchers 
most likely to view it as significant, more so 
than users and suppliers. 

Legal impediments   
Liability risks The legal responsibility and appropriate assignment of the duty of 

care between the supplier and the user of recycled water may be 
difficult. 

Perceived as a significant impediment right 
across the industry, especially to suppliers 
and regulators. 
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Summary of conclusions 

The research and stakeholder consultation undertaken for this project 
identifies a wide range of issues perceived to be impediments to the greater 
uptake of recycled water.  While the results of the stakeholder survey need to 
be interpreted with care due to issues of sample size and self-reported 
responses, they suggest that the issue of cost is seen as the most significant 
impediment. This encompasses the cost of supply (from the supplier’s 
perspective), the cost of the recycled water to the user (particularly relative to 
alternatives), and the cost of regulatory compliance. Related impediments of 
investment risk and complexities in project management and regulation were 
also seen as important, with the latter being most notably seen as an 
impediment by users and suppliers. The other dominant issue identified by 
respondents were issues of public perception. Most of these identified the 
public’s perception of health risks and the ‘yuck’ factor as the main issues.  

It is also evident that there are different perceptions of the issues between 
different stakeholder groups with different roles in the industry. The 
stakeholder groups with the most divergent views tended to be users versus 
those of researchers and regulators.  

It must also be recognised that the impediments experienced by stakeholders 
will vary in accordance with the type of recycling scheme being considered.  
Further investigation, unbundling the different types of water recycling, may be 
valuable.    

An overarching theme from the research is that recycled water, as a relatively 
new product, is associated with a range of risks. The question of who should 
bear risks associated with demand uncertainties, liability, environmental and 
scientific uncertainties was a recurring theme. If not appropriately managed, 
various risks can act as a major inhibitor to investment in, and use of, recycled 
water.  

In addition to identifying and prioritising the various impediments to greater 
use of, and investment in, recycled water, the literature and stakeholder views 
also make various suggestions as to how to best address these impediments. 
The most frequently cited suggestions included: 
• Clarifying ownership rights to stormwater, effluent and recycled water, 

including water stored in aquifers; 
• Increasing the community’s recognition of the water shortage issue in 

Australia, and hence the need to adopt change; 
• The need for more complete health risk data and health risk management; 

Cost is perceived as the 
most significant impediment 
to both the supply and use of 
recycled water 

Stakeholders’ perception of 
the significance of 
impediments vary 

Recycled water is impeded 
by a number of risks 

The research identified a 
number of suggestions to 
overcome impediments 
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• The need to better understand environmental impacts and reduce 
uncertainty, so that reliance on the precautionary principle as a risk 
management tool can be relaxed; 

• The need for public education of the real, as opposed to perceived, health 
and environmental risks; 

• Reform of prices for alternative water supplies to ensure they reflect the 
full social cost of their provision and use together with some proposals for 
recycled water to be subsidised; 

• Where possible, regulators to provide more certainty and as to future 
arrangements so as to reduce risks for users and suppliers/investors; 

• Governments to take a greater leadership role to encourage both the supply 
and use of recycled water; 

• Adoption of more consistent and comprehensive evaluation frameworks, 
particularly in valuating externalities; 

• Better coordination of  policy and regulation pertaining to recycled water 
projects; 

• A less conservative and prescriptive and more holistic approach to 
environmental and health regulation of recycled water; 

• Better communication of technical research; 
• Greater involvement of the public in the decision-making process in order 

to gain greater community acceptance; 
• Legislative change to vest ownership and limit liability. 

Acceptance of all these suggestions would imply simultaneous action on a wide 
range of fronts. In some cases though, the policy prescriptions offered are 
contradictory. That is, solutions to the impediments identified by some may 
risk making the impediments identified by others even worse. 

In keeping with the nature of the report as primarily informational and 
identifying the views of stakeholders, it is for others to draw appropriate policy 
conclusions. This report presents only a start in the process of understanding 
what are the major impediments confronting the recycled water industry and 
developing appropriate policy solutions.  

 

 

Looking towards the future – 
which impediments to 
address? 
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1 Introduction 

1.1 Background 

Over the past decade it has been increasingly recognised that Australia’s water 
resources are limited and that traditional approaches to meet demand by 
expanding supply (e.g. new dams) are unsustainable. In recognition of 
Australia’s limited water resources, policies have begun to focus on the more 
efficient and sustainable use of existing resources. Water recycling is seen as 
one means of achieving a more efficient use of water resources. At the same 
time, utilising recycled water may reduce the negative environmental impacts of 
discharges from treatment plants into receiving waters.  It may also provide 
economic development opportunities based on utilisation of a previously 
unused resource. 

In Australia, recycled water is currently being used, to varying degrees, for 
agricultural and horticultural irrigation, industrial applications, non-potable 
urban and residential uses (e.g. toilet flushing, garden watering, irrigation of 
golf courses and sporting fields), and supplementing environmental flows in 
rivers.   Examples of current recycled water projects in Australia are identified 
in Box 1. 
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Box 1 Water recycling activity in Australia 

South Australia 

• South Australia’s Virginia Irrigation scheme is currently the largest recycled water 
scheme in the Southern Hemisphere supplying 6,000 ha of irrigated crops with up to 
110 ML/day of Class A water. 
– This public / private partnership filters effluent from Adelaide’s Bolivar treatment 

plant and distributes it via a network of over 100 km of pipelines throughout the 
Northern Adelaide plains. 

– Aquifer Storage and Recovery has been pioneered on this project along with 
salinity management options (Martyn, Kaeding & Heidenreich, 2005). 

• Further south the privately funded Willunga Basin scheme utilises effluent from the 
Christies Beach WWTP for the irrigation of vineyards in the McLaren Vale region. 

Queensland 

• In Queensland effluent from Brisbane’s Luggage Point WWTP is used for industrial 
purposes following further treatment in a dual micro-filtration process. 

• The Springfield residential development between Brisbane and Ipswich was one of 
the early dual pipe water recycling projects commenced in the State and will 
serve an ultimate population of 60,000 people (AATSE, 2004). 

• Gold Coast Water has developed an ambitious water resources and water 
recycling initiative known as the Pimpama-Coomera Water Future Project  (Cox, 
2004). 
– This project will ultimately serve 150,000 additional residential populations with 

integrated dual pipe reticulation systems and smart sewers which could reduce 
the importation of drinking water to the area by up to 85%. 

• A number of proposals for recycling water from the coastal areas to inland 
agricultural users have been investigated in recent years. 
– One project proposed the recycling of all of Brisbane’s wastewater to 

vegetable growers in the Lockyer Valley and cotton and cereal growers in the 
Darling Downs. 

– Another project investigation involved the recycling of water from 
Toowoomba’s Wetalla STP to the Millmerran power station. 

Western Australia 

• In Western Australia, the Kwinana Water Reclamation Plant located in the industrial 
belt south of Perth utilises dual membrane technology to recycle 6 GL/year of 
water from the nearby Woodman Point WWTP to large water using industrial 
customers.  The treatment plant, the largest of its kind in Australia, will also process 
industrial wastes with excess effluent being discharged to the ocean at a more 
sustainable location (Walker, 2003). 

• The substitution of recycled water for potable water currently used by industry will 
make a significant contribution to preserving Perth’s drinking water resources. 

• Effluent from Perth’s Subiaco WWTP is being utilised for the irrigation of community 
parks, gardens and golf courses. 
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Box 1 Water recycling activity in Australia 

Tasmania 

• Despite the relatively high rainfall experienced in Tasmania, the use of recycled 
water from treatment plants discharging to waterways is increasing.  Projects at 
Brighton and the Coal River Valley in the drier southern areas of the State will utilise 
effluent from urban plants for irrigated horticulture, viticulture and turf growing. 

New South Wales 

• New South Wales pioneered large scale dual pipe residential use of recycled water 
with the Rouse Hill project, currently serving in excess of 12,000 properties.  Water 
recycling and reuse of stormwater are both practiced on the Homebush Bay 
facilities developed in conjunction with the Sydney Olympic Games (AATSE, 2004). 

• Industrial reuse includes the Water Reclamation Plant supplying recycled water to 
the Eraring Power Station on the NSW central coast. 

• Investigations are underway for a supply to the steel industry in the Wollongong 
area. 

• Regional and country councils in NSW are also making a significant contribution to 
recycling including the extensive system being developed in the Shoalhaven area. 

• The New South Wales Government is currently investigating significant use of 
recycled water in the new development areas of south west and north west 
Sydney as a part of its Metropolitan Strategy (DIPNR, 2004). 

Victoria 

• In Victoria the Eastern Irrigation scheme supplies 5 GL per year of Class A water to 
50 agricultural and horticultural customers east of Melbourne’s Eastern Treatment 
Plant.  Effluent from the plant is further treated in a privately operated 30 ML/d 
ultrafiltration recycled water plant (Davey, Miller & Knops, 2005). 

• Effluent from the Western Treatment Plant is disinfected with UV and chlorinated 
before being pumped at 80 ML/d to the supply system serving vegetable growers 
in the Werribee Irrigation District. 

• The Aurora residential development in Melbourne’s northern growth corridor will 
supply 8,500 lots with recycled water via a dual pipe system from an on-site 
treatment plant (Nadebaum, Pamminger & Moore, 2004). 

• Regional water authorities in Victoria achieve high levels of reuse on a wide range 
of agricultural, horticultural and recreational applications. 

• The Eastern Pipeline Scheme, currently under investigation will supply large 
quantities of water for power station use in the Latrobe Valley, in conjunction with 
the Gippsland Water Factory project. 

Australian Capital Territory 

• ACTEW AGL has initiated a number of recycled water schemes utilising high quality 
effluent from the STPs serving Canberra (AATSE, 2004). 

• Tertiary treated effluent from Australia’s largest inland treatment plant at Lower 
Molonglo provides water from a range of users including golf courses and 
vineyards with excess flows discharged as an environmental flow to the river system 
(AATSE, 2004). 
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Box 1 Water recycling activity in Australia 

• The Southwell Park recycled water treatment plant pioneered Australian treatment 
technology in a sewer mining application providing high quality water for irrigation 
purposes. 

Northern Territory 

• In the Northern Territory a number of water recycling projects have been 
developed utilising effluent from Darwin’s treatment plants for golf course irrigation 
and other uses. 

• Similar opportunities have been developed in Alice Springs where sports grounds 
and open spaces are utilising “fit for purpose” alternatives to drinking water. 

Data source:  If not otherwise stated, the source for this information is GHD research. 

Similar projects are being explored in other countries, where water recycling is 
particularly prevalent in regions of water scarcity (such as the Middle East, 
California and parts of Asia), or where there are severe restrictions on disposal 
of treated effluents (such as Florida, coastal or inland areas of France and Italy, 
and densely populated countries such as England, Germany and Japan).  
Examples of current international recycled water projects are identified in Box 
2. 
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Box 2 International water recycling experience 

Middle East 

• The Middle East is one of the world’s most water-stressed regions with deteriorating 
quality and dwindling water supplies. 

• Not surprisingly, technology rich countries such as Israel have spent considerable 
resources on maximising the recycling of wastewater, particularly for agricultural 
purposes. 

• Water recycling is believed to be in excess of 70%. 

• This trend will continue with the political imperative of increasing self- sufficiency of 
water resources, in which recycled water plays an important role. 

Africa 

• In Namibia, the residents of the capital, Windhoek, were the first to experiment with 
the recycling of water for potable use in 1969. 

• The treatment processes have been progressively improved over the years and this 
source of drinking water still plays an important role in supplementing limited 
surface and groundwater supplies in this low rainfall area of Africa (AATSE, 2004). 

Singapore 

• Much more recently the NEWater project in Singapore has received a lot of 
international attention. 

• Effluent from five WWTPs is treated to potable quality to supplement the other 
sources of water supply to the country. 

• A small proportion of the water is actually consumed for drinking (1 – 2.5%) with the 
majority used in high quality industrial processes. 

• A feature of this project is the high international profile it has received and the high 
rate of acceptance by Singaporeans, as a result of the comprehensive community 
consultation and evaluation programs adopted. 

• A tour of the impressive NEWater Visitor Centre is becoming common place for 
representatives of the Australasian and international water industry (Porter, 2005). 

California 

• California, with its similar climate to Australia, is at the forefront of water recycling in 
the Americas. 

• The Orange County Water and Sanitation Districts were responsible for Water 
Factory 21 developed in 1976 as one of the first plants to produce recycled water. 

• Faced with reducing surface water resources and the need to protect 
groundwater aquifer from salt water intrusions; the Groundwater Replenishment 
System is being developed to replace the original water factory with a much larger 
treatment facility, constructed in stages to an ultimate capacity of 265 ML/d 
(Chalmers, Williams & Everest, 2002). 

• The system utilises “state-of-the-art” treatment processes to treat wastewater for 
pumping to groundwater spreading basins and seawater intrusion barrier injection 
wells. 
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Box 2 International water recycling experience 

Europe 

• There are currently more than 200 water reuse projects operating in Europe, the 
majority of which operate in the coastline and islands of the semi-arid Southern 
regions.   

• In Southern Europe reclaimed water is used predominantly for agricultural purposes, 
while in Northern Europe it is used predominantly for urban, environmental and 
industrial applications. 

• In recognition of the need for sustainable water management processes, the 
European Union adopted the Water Framework Directive (WFD) in 2000.  The 
directive is a long-term strategy, focusing on the promotion of an integrated 
approach to water resources management. 

Data source:  If not otherwise stated, the source for this information is GHD research. 

1.2 Purpose of report 

Governments around Australia have recognised that recycled water is a 
resource that has yet to be fully utilised. State and Territory Governments have 
developed formal policies and/or action plans to promote recycled water 
projects, often with financial subsidies, public education and awareness 
programs, and in some cases through mandating specific targets for recycled 
water. Under the National Water Initiative (NWI), Australian Governments 
have agreed to encourage the reuse and recycling of wastewater, where cost-
effective.   

The scope for increasing the use of recycled water lies in both using recycled 
water more intensively for the existing uses, as well as expanding into new 
uses. However, there are a variety of potential impediments to the investment 
required to increase the use of recycled water.  For example, it is questionable 
whether the institutional and regulatory framework governing recycled water 
has kept pace with technological developments. Similarly, uncertainty over 
access entitlements to effluent and/or treated wastewater rights is likely to 
undermine incentives for long-term investment in recycled water projects In 
addition, there may be a range of other impediments that prevent the optimal 
take-up of recycled water. Removing any unnecessary impediments to the 
increases utilisation of recycled water will be critical to ensuring it fulfils its 
potential role in water resource management.  

Against this background, the Commonwealth Department of Agriculture, 
Forestry and Fisheries (DAFF) has commissioned a project of research into 
access to recycled water and impediments to recycled water investment.  The 
objective of this research is to provide information to governments that will 

Recycled water as a 
potential resource 

A variety of potential 
impediments to the 
increased use of recycled 
water 

DAFF has commissioned this 
research to identify 
impediments and obtain 
stakeholder views 
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assist in the development of policies to encourage growth in the utilisation of 
recycled water.   

1.3 Scope 

There are many definitions of ‘recycled water’.  The Australian Academy of 
Technological Sciences and Engineering (AATSE, 2004) suggest that the term 
‘water recycling’ be used for the process of generic water reclamation and reuse 
in Australia.  

For the purposes of this project, recycled water is taken to mean wastewater 
that is being reused for beneficial (non-potable) purposes.  Treated wastewater 
is wastewater originating from municipal, industrial or agricultural activities 
that has been treated to a quality suitable for reuse or discharge to the 
environment in compliance with local Environmental Protection 
Authority/Agency standards.  

Where appropriate, other water reuse sources are mentioned specifically 
throughout this report, for example, greywater, stormwater and rainwater 
harvesting. 

While this report distils the key messages and issues that emerge from this 
research, we have not interpreted the brief as requiring prescriptive policy 
recommendations. We have focussed on identifying the impediments and 
reporting on (rather than assessing) key stakeholders’ views on them. In 
keeping with the nature of the report as primarily informational, it is for others 
to draw appropriate policy conclusions.  

Rather than incorporating all the actions that would result in more recycling, 
we see the term ‘impediments’ as appropriately focussing on those factors that 
are unnecessarily preventing the ‘socially optimal’ level of recycling. Thus, for 
example, while high energy and/or transport costs might render many recycled 
schemes uneconomic, their presence may simply mean that in such cases there 
are better total water management solutions. However, under-pricing of 
alternative sources of water (e.g. by failing to incorporate environmental costs) 
and the difficulty of capturing the environmental benefits from a recycled 
water project in financial terms may be seen as impediments. 

1.4 Methodology 

The research informing this report had two components: 
1. Literature review 

Definition of recycled water 

Identification rather than 
assessment of impediments 
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– The first component of the research task was to bring together the 
considerable literature on issues associated with access to recycled water 
and impediments to investment.  

2. Stakeholder survey and consultation 
– The second component was to obtain the views and responses of 

stakeholders who play a key role in recycled water management on 
issues associated with access to recycled water and impediments to 
investment.  

Literature review 

An extensive amount of literature was consulted and reviewed.  Sources 
encompassed online databases, hardcopy and electronic journals, industry 
association documentation and relevant conference papers.  An emphasis was 
placed on the most up-to-date literature, given the rapidly changing nature of 
the industry.  In addition to covering reports identifying impediments to 
recycled water in Australia, we have also reviewed international experiences 
applicable to the Australian context, such as those in California, Israel and 
Europe.   

The literature review focused on issues of access to recycled water and the 
impediments to both the use of recycled water and investment in recycled 
water supply.  The literature review identified a number of potential 
impediments to recycled water.  These formed the basis for the subsequent 
stakeholder consultation. 

Stakeholder survey and consultation 

The stakeholder consultation was achieved through an online survey of key 
stakeholders within the industry and follow-up interviews with a number of 
stakeholders. 

Key stakeholders across the country were identified and invited to respond to 
the online survey.  An Issues Paper (a six page report, summarising the 
impediments identified in the literature) was provided to the stakeholders to 
assist them in completing the stakeholder survey.  When completing the 
survey, stakeholders were asked whether they would be willing to elaborate on 
their answers by participating in a short interview.  Of those stakeholders who 
indicated that they would be willing to participate in an interview, 
approximately 20 were selected on the basis of providing both a wide spectrum 
of stakeholder groups and geographical spread.  

The primary role of the survey as a quantitative tool was to answer the 
question of ‘what are the main impediments to recycled water investment?’.  
The purpose of both the open ended survey questions and the follow up 

International and national 
literature review of 
impediments 

Survey and interviews with 
key stakeholders 
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interviews was to explore the questions of ‘how’ and ‘why’ impediments were 
perceived to be important. 

For the purposes of this study, stakeholders have been categorised into 
different groups, according to the role they play in the industry. These 
groupings are displayed in Table 2.  Throughout this report the results are 
presented on the basis of these categories, particularly where there are notable 
differences in responses between stakeholder groups. 

Table 2 Stakeholder categories 

Stakeholder group Stakeholder role within Industry 

• Federal Government 

• State Government 

• Local Government 

• Water Industry Group/Association 

• International Organisation 

• Research organisation/University 

• Environmental Group/Catchment 
Management Authority 

• Recycled Water supplier 

• End User/User Group 

• Other 

• End User 

• Supplier 

• Regulator 

• Researcher 

• Marketing/education/awareness 

• Policy 

• Other 

NOTE: Some individuals and groups encompass several stakeholder groups and have multiple roles within 
the industry. 

Of 166 key stakeholders identified, 101 survey responses were received. These 
comprised both a geographical spread across all States and Territories of 
Australia and a spread between stakeholder groups and their role within the 
industry (see Figure 7 and Figure 8). 

Characteristics of 
stakeholders surveyed 
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Figure 7 Survey respondents – by State 
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Figure 8 Survey respondents – by stakeholder group 
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Note: A number of respondents stated they were in more than one stakeholder group category. 

In interpreting survey results, it is important to recognise the constraints of 
statistical error and sample size. We have attempted to access the key players in 
the water recycling industry, and a response rate of over 60 per cent allows a 
high degree of confidence that the views of the respondents accurately reflect 
the views of those key stakeholders as a group. However, we do not present 
the results as necessarily being representative of broader populations, such as 
all regulators, all suppliers, and all potential users of recycled water or entire 
communities.  Sample sizes of many thousands would be required before 
conclusions could be confidently drawn on the collected views of such large 

Limitations of survey 
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populations. It is also important to note that the views identified within this 
report are generally those of the stakeholder and not necessarily those of the 
authors. 

1.5 Structure of report 

The following chapter identifies and analyses a wide range of impediments to 
the greater utilisation of recycled water based the literature review and other 
research, and reports on the response of key stakeholders to these issues in the 
survey and follow-up interviews undertaken in this project.  The key findings 
and conclusions are brought together in Chapter 3. 
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2 Impediments to investment 

2.1 Introduction 

The Oxford dictionary defines an impediment as a hindrance or obstruction.  As 
potential impediments to investment in recycled water, the project brief cites 
factors such as pricing issues, health risks, storage, transport and distribution 
costs, energy demand and greenhouse emissions, technology knowledge gaps, 
availability of suitable reuse applications, and community acceptance.  

Taking this definition liberally, an impediment to investment in recycled water 
could be the failure to incorporate any action that would result in more 
investment in recycling. Under this broad view, an impediment would include a 
failure to provide whatever subsidy was necessary to make the investment 
economic. Although a sufficient subsidy would indeed increase investment in 
recycled water, at least in the short term, the lack of such a subsidy is no more 
an impediment to investment in water recycling than it is an impediment to 
investment any other activity. 

Accordingly, this report takes a more pragmatic view of the meaning of an 
impediment, and takes the term to more appropriately relate to those factors 
that are unnecessarily preventing the ‘socially optimal’ level of recycling 
through a lack of investment.  

Thus, for example, while high energy and/or transport costs might render 
many recycling schemes uneconomic, their presence may simply mean that in 
such cases there are better total water management solutions. However, under-
pricing of alternative sources of water (e.g. by failing to incorporate 
environmental costs) and the difficulty of capturing the environmental benefits 
from a recycled water project in financial terms are more properly seen as 
impediments. 

It is also important to acknowledge that peoples’ perception of impediments 
can be very different depending on their position within the industry, and 
hence there is far from universal agreement on whether something is an 
impediment or not.    

Impediment to investment in recycled water can be categorised into two 
fundamental types. 
1. Supply side impediment – something that adds to the cost or difficulty of 

supplying recycled water, such as the cost of required infrastructure, 
insecure access arrangements and property rights, regulatory burden/risk, 
and complexity in project implementation. 

What is an impediment to 
investment? 

Types of impediments 
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2. Demand side impediment, or an impediment to use – something that 
reduces the demand for recycled water, such as the existence of ‘cheaper’ 
alternative water sources and public concerns over the safety of using 
recycled water. 

Of course, supply and demand are inevitably related in such a way that the one 
issue may be both a supply and a demand side impediment. For example, 
public concerns over health may impose additional cost upon suppliers to meet 
and monitor required water quality standards (and hence is a supply side issue), 
as well as altering demands of the consumer (and hence is a demand side issue 
as well).  

This distinction between demand and supply side impediments is helpful 
because it segregates the issues where there has been a wealth of previous 
research (on impediments to recycled water use), and an area where there has 
been relatively less (on impediments to recycled water supply). Few studies 
have simultaneously looked at the industry as a whole, and explored in an 
overall sense the most significant impediments preventing further growth of 
the industry.  

Another way of categorising impediments is the nature of the impediment, and 
whether it can be described as an issue of access entitlements, social and 
‘community perceptions’, economic and financial, policy and regulatory, 
physical and technical, environmental, or legal.  The impediments identified in 
this report are discussed under each of these categories. In practice, these 
categories overlaps and many issues have multiple dimensions.  

2.2 Access entitlements to recycled water 

2.2.1 Uncertain property rights and ownership issues 

The clarity and certainty of rights to access, use and on-sell of a resource are 
widely recognised as being a prerequisite for underpinning investments in 
activities that utilise the resource. Relating to recycled water, the issue of access 
and entitlements applies to both the water itself (in treated or untreated form 
and through its various stages through the recycled water cycle), or to the 
infrastructure that may be required to treat or transport the water. 

A property right is a collection of entitlements which a person may have over 
the use of property and which are protected by the government or under an 
agreement (contract).   

Economic theory suggests that efficient markets, in an ideal world, require 
property rights that are: 

Definition of property rights 
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• Clearly specified: so that owners and potential entitlement holders 
understand exactly what benefits and obligations the entitlement brings. 

• Secure: the entitlement is not subject to modification or extinguishment at 
the discretion of others without due compensation. 

• Exclusive: the direct benefits and the costs associated with the use of the 
entitlement accrue solely to the holder. 

• Enforceable and enforced: it must be possible to determine when an 
entitlement has been infringed and to have legally binding ways of 
preventing this or providing redress. 

• Transferable and divisible: the entitlement can be traded in whole or in part 
to others. 

The ultimate right to the use of, and to the control of, water resources remains 
with the States/Territories.  Water authorities have legislative responsibilities 
for the management and supply of water resources to end users, and in some 
cases have clearly defined legal title to the water itself.  End users are 
sometimes assigned clearly defined and secure water ‘access entitlements’, 
particularly in the rural water sector.  

Despite the economic case highlighting the importance of secure property 
rights over water resources having been recognised for many decades, until the 
1980s there was relatively little movement towards opening up serious 
opportunities for trading water entitlements separately from land.  However, 
the last decade has seen significant progress towards the development of 
property rights and active markets in water (separate from land) as a key 
instrument in achieving more efficient and sustainable use of water resources 
in general.  

In broad terms, this has involved clarifying that the ultimate right to “the use 
and flow, and to the control of, water resources” remains with the Crown (i.e. 
each of the States), but that defined statutory rights or “access entitlements” 
are then assigned to water users. 

Key initiatives have included: 
• Jurisdictions have progressively converted water licences to ‘new’ more 

clearly defined, secure and tradeable entitlements.   
• Allocation of entitlements is now generally being undertaken within 

planning frameworks with scientific input and community consultation 
designed to ensure more sustainable management of the resource.  In most 
States, provision of water for the environment is now given priority over 
allocation of water for consumptive uses through these processes. 

• Development of regulatory approvals processes and protocols for trades 
designed to protect the environment and the interests of third parties from 
adverse impacts that may result from certain trades. 

Ultimately, water resources 
are a property of the State 

Water property rights 
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• Establishment of institutional arrangements to reduce the “transactions 
costs” of undertaking trades (e.g. provision of information about the price 
of trades, development of centralised exchanges etc). 

However, the extension of property right principles has largely been focused 
on ‘first use’ water, and property right principles have been slower to emerge 
for recycled water. This has led some commentators, as well as several of the 
stakeholders surveyed in this research, to point to this lack of clear property 
rights over the entire hydrological cycle (including recycled water) as a barrier 
to investment in recycled water.  Overall, the issue of property rights and 
security of access entitlements was not seen as a very significant issue to the 
water recycling industry as a whole, however a small number were adamant it 
was in this area that many of the most critical impediments lie. 

Traditionally wastewater treatment has been defined as a health and 
environmental management issue with little consideration to the possibility that 
sewage could become a resource. Hatton Macdonald and Dyack (2004), 
contend that a failure to recognise the potential worth of recycled sewage 
streams and to define access rights to them is one of the impediments to the 
development of many small-scale sewage treatment technologies that are 
suitable for use in large cities.  The AATSE (2004) suggests that ownership 
rights to stormwater and recycled water should be established to provide 
increased security for investors in water harvesting.  The argument follows 
that, without long term security over access to the resource, the willingness of 
both suppliers and users to commit to often large capital investments required 
to utilise recycled water is significantly reduced.  

As displayed in Figure 9, approximately 20 per cent of respondents believe that 
the uncertainty of property rights is a “very significant” impediment to the 
supply of recycled water. This trend was evident across the range of 
stakeholders researched. 

Property rights slower to 
emerge for recycled water 
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Figure 9 Uncertain property rights as an impediment to supply 
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Specific issues raised in this and other research include: 
• Uncertainty as to who owns treated wastewater and water injected into 

aquifers;  
• Uncertainty over who owns stormwater and hence the right to on-sell it for 

possible reuse; 
• Uncertainty in the expected future value of recycled water may make some 

water authorities reluctant to allow a resource to be handed over to private 
enterprise for extended contract periods that would be required to make 
recycled water schemes attractive to investors; and 

• Uncertainty over long-term supply, price and quality of wastewater for 
recycling.   

In addition to a lack of property rights to wastewater, it has also been claimed 
that there are also poorly defined rights to stormwater, water injected into 
aquifers and for third party access to infrastructure (pipes and treatment 
plants).  When stormwater in urban areas is flowing down a concrete 
stormwater channel to the ocean, the water is under the control of the entity 
that owns the infrastructure, and this is typically the local council. In this case, 
it could be argued that water is a public good and that the council is only 
controlling this potential asset. Alternatively, it could be argued that the council 
owns the right to harvest and profit from using this asset.  

Understandably, most of the management arrangements have tended to focus 
on ways to disperse or dispose of stormwater at minimum cost. Viewed from a 
local council perspective, stormwater management is a flood management 
problem, not an opportunity to make money. As a result, the ownership of the 

Rights to stormwater 
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stormwater is not well-defined; despite the responsibility for managing the 
water being straightforward and defined. With the encouragement of full cost 
pricing, water restrictions and catchment planning and management, the issue 
of stormwater is likely to become a more important question.  One researcher 
explained how, at present, potential users do not have rights to “urban storm 
water stored in a drain” and that to obtain a licence from a water authority to 
gain such a right to storm water would prove very difficult.  

One of the more innovative water reuse technologies is the use of aquifers to 
store recycled water until it can be used again. In this way, the temporal 
separation of supply and demand can be minimised or overcome.  This is done 
by treating water to bring it to an adequate standard and then injecting it into 
an aquifer, to be drawn out at a later date when required.  

For this to occur, those who bear the costs of preparing and injecting water 
into an aquifer need to have an incentive to do so. That is, they need to be sure 
that, having incurred the cost of treating and injecting into an aquifer, they 
have the right to withdraw water at a later date.   

Hatton Macdonald and Dyack (2004) suggest one of the easiest ways to 
achieve this is through the granting of a legal tradeable right to extract water 
from that aquifer at a subsequent point in time.  Or, in the words of one the 
stakeholder in this research, what is required is “… some level of protection 
that those people who are storing water in aquifers are able to recover it in the 
future”.  Failing such protection, the incentives to treat and store treated 
wastewater in aquifers is reduced, in much the same way as the incentive to 
store money in a bank is reduced if one cannot be assured that one’s money 
will be available for withdrawal at a later date. This analogy is captured by one 
researcher interviewed for the stakeholder survey, who explains the concept of 
a “water bank” (a system that has proved successful in Arizona) as a way of 
regulating access to aquifers.   

Without the rules being clearly set out, risk and uncertainty will limit private 
sector involvement and investment in this storage solution. At present, there 
are only a few precedents that have been established, such as the agreements 
between Salisbury Council and the Northern Adelaide Plains Barossa 
Catchment Management Board in South Australia to allow stored stormwater 
to be sold to commercial users. 

Following recommendations from the 1993 Hilmer report, the Trade Practices 
Act was amended to provide a means for third parties to apply for access to 
bottleneck monopoly infrastructure under reasonable terms and conditions. If 
the parties fail to come to an agreement, then the party seeking access can seek 
binding arbitration by the Australian Competition and Consumer Commission 
(ACCC).  As discussed by Hatton Macdonald and Dyack (2004), the potential 

Rights to aquifer storage  

Rights of infrastructure 
access 
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to access infrastructure reinforces the importance of getting pricing policies 
and property rights in line with social and environmental goals. The policies 
and rules need to be set out clearly for the owners of infrastructure as well as 
those who access it.  

2.3 Social and ‘community perception’ impediments 

2.3.1 Stakeholder resistance to change 

Social scientists studying why people make the decisions they do, note that 
there is often a lag between when an action becomes ‘rational’ and when 
individuals actually undertake it. This lag is explained as a general resistance to 
change, or a tendency to stick to the status quo. Applied to the relatively new 
field of water recycling, any reluctance to accept change may undermine the 
likelihood of investment in the new technologies on the part of suppliers. It 
may also limit demand for the recycled water with consumers preferring to 
continue to use potable water for all their water demands. 

The AATSE (2004), when commenting on issues for the future of recycled 
water, stated that there is an understandable reluctance about changing 
something that, in an immediate sense, seems to “work well”. Similarly, Reid 
(2005) stated that the market for recycled water is in its infancy and that 
associated uncertainties with recycled water schemes “can cause reluctance on 
the part of users and suppliers of recycled water”. 

The results of the survey confirmed that stakeholder resistance to change is 
perceived as a “significant” impediment to the increased utilisation of recycled 
water.  A large proportion (49 per cent) of the stakeholders studied in this 
research identified resistance to change as a “significant” impediment to use 
and 53 per cent perceived this issue to be a “significant” impediment to supply.  
21 per cent believe it is a “very significant” impediment to both the use and 
supply of recycled water.  

However, there is a notable divergence in views between stakeholders, with 
users far less likely to perceive resistance to change as an impediment to use 
than other stakeholder groups. This is evident in Figure 10.  Of all stakeholder 
groups, those involved in research tended to perceive this issue to be more 
significant.   

Protection of status quo may 
result in suppliers’, users’ and 
governments’ resistance to 
adopt change 

Resistance to adopt change 
as a significant impediment 
to use 
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Figure 10 Resistance to adopt change as an impediment to use 
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One supplier linked the tendency to stick to the status quo to another 
impediment, explaining how the “status quo prevails when the incentives to 
change are not strong”.  Another respondent pointed to the importance of 
people appreciating that there is a water supply problem before they will adopt 
change.  One respondent from northern Australia explained how there is: 

… A perception that in the tropical north, wet season activity provides adequate fresh 
water … therefore need to utilise recycled water not seen broadly as a priority 

Although this logic is quite rational and does not directly address the 
phenomenon under investigation here (where people resist change despite it 
being rational to change), it highlights the importance of the perception of a 
supply problem as motivation for people to change.  Indeed, several 
respondents who identified resistance to change as an impediment highlighted 
how important it was that communities recognised the water shortage issue in 
Australia, and hence the need to adopt change, in order to conserve this 
increasingly scarce resource. 

The availability of alternative water sources appears to be an important variable 
influencing the public’s resistance to adopt new sources of water, such as 
recycled water.  Dishman (et al., 1989) found that in places where there were 
water shortages, people were reported to readily accept water reuse. This was 
attributed to a heightened awareness of the need to conserve water.  Rebhun 
(as cited in Dishman et al., 1989) reports that in Israel, for example, it has not 
been necessary to convince the public of the need for water reuse as the 
country’s water shortage problem was well known and appreciated by the 
population.  

Availability of alternatives  
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It appears that people are more likely to question the need for reuse when 
alternative water sources are available. Similarly, Sydney Water conducted a 
survey on consumers’ perceptions of water recycling (Roseth, 2003).  Results 
from the survey indicated that the majority of the community would accept the 
use of recycled water on the basis that it is necessary for the maintenance of 
future water supply.   

Overall attitudes toward the environment may also play a crucial role in 
people’s resistance to adopt change. Jeffrey (2002) found that those most 
prepared to reuse greywater for toilet flushing were also more likely to be 
people who had undertaken water conservation measures in their homes. 
Similarly, Marks (et al., 2002) found that in both Australia and Florida residents 
who had recycled water delivered to their home for toilet flushing and garden 
irrigation expressed a high level of awareness of the conservation of natural 
water resources through water reuse.  A Sydney Water survey of customers 
who live in Rouse Hill (a community with dual reticulation), found that, in 
general, the residents saw themselves as “pioneers”, rather than “guinea pigs” 
(Roseth, 2003). 

The research reveals that stakeholders tend to believe that the “resistance to 
change” issue is more important as an impediment to supply, rather than as an 
impediment to use.  One policy maker contended that, “… some 
corporations/authorities seem resistant to progressing water recycling because 
it is not seen as core business”.  Figure 11 illustrates that regulators, researchers 
and policy makers see stakeholder resistance to change as a “very significant” 
impediment to investment in supply.  Conversely, only 8 per cent of end users 
and 20 per cent of suppliers perceive this to be an impediment. 

Attitudes toward the 
environment 

Resistance to adopt change 
as a “significant” 
impediment to investment in 
supply 
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Figure 11 Stakeholder resistance to change as an impediment to supply 
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Perceived resistance to change on the part of water authorities and 
governments is discussed further in sections 2.4.3 and 2.5.3 respectively. 

2.3.2 Actual health risks 

Public health issues are often cited as an impediment to investment in recycled 
water. Health risks are an important and high profile issue for water from any 
source, but this is especially true for recycled water produced by wastewater 
treatment plants.  

The issue of health acts in two ways as an impediment to investment in 
recycled water. Not only are there some legitimate health concerns about the 
safety of using recycled water, particularly for domestic use, there is also the 
public’s perception of the health risks, which may or may not be grounded in 
the reality of the situation.  

Toze (2005) argued that both real and perceived health risks have an impact on 
the viability of potential water reuse projects, as the level of treatment, and 
hence cost of the project, “depends on the level of risk, either real or 
perceived”.  Toze stated that there is a need to be able to distinguish between 
real and perceived risks in order to achieve “treatment optimisation” to enable 
the practicality and economic viability of water recycling. 

The following discussion deals specifically with the actual health risks of using 
recycled water for a range of purposes. The issue of public perception of 
health risks associated with using recycled water is discussed in Section 2.3.3. 

Actual and perceived health 
risks 
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There are two general types of health risk to humans in wastewater: 
microbiological contaminants and chemical products. Microbiological 
contaminants can cause out-breaks of viral, bacterial and parasitic diseases, 
while long-term exposure to chemicals can have varying effects. 

Much of the literature relating to this issue concludes that the major risk for 
human health from the use of recycled water relates to potential infection from 
micro-organisms, including various types of bacteria, viruses, helminths and 
protozoa.  According to Toze (2004), one of the highest risks associated with 
using recycled water is the presence of enteric microbial pathogens.   Haas 
(2002) suggested that, although detection and treatment of micro-organisms in 
water is advancing, some level of risk remains. 

A recent Queensland summary of the chemical and biological contaminants 
which could potentially be present in recycled water and which would be of 
concern to public and environmental health also concluded that the biological 
factors are most likely the ones with the greater potential to cause problems in 
most water recycling scenarios (Queensland Department of Natural Resources, 
2000).  

Quantification of actual risk posed by the use of recycled water remains 
elusive. Indeed, PriceWaterhouseCoopers (2000), in its report to the 
Queensland Water Recycling Strategy, suggested that the risks associated with 
using recycled water are still uncalculated.  However, the report stated that, to 
the date of publication, there had been no known cases of people contracting 
an illness or injury from using recycled water in Australia. 

Due to the specific risk from micro-organisms, much of the public focus and 
guidelines for recycled water is on the detection and removal of pathogens 
from the water prior to use. According to Toze (2004), a major aim of research 
for microbial pathogens in recycled water in the future should be to gain 
sufficient understanding of the risks posed by the potential presence of 
different pathogens and, thus, to be able to predict the actual risks.  The use of 
these tools in water recycling projects will have a major impact on predicting 
and controlling the risk from microbial pathogens, in turn facilitating improved 
public confidence in the safety and management of water recycling projects 
(Toze 2004).  

A recent report by Moore and Chapman (2003) also warned of emerging 
contaminants of which there is currently limited information and concluded 
that on-going development of epidemiological methodologies will be needed to 
detect long-term impacts. 

The need for more complete health risk data and health risk management has 
been identified.  Salgot, et al., (2005), recommended that, as health hazards are 

Types of health risks 

Quantification of health risks 
is difficult 

Further research needed into 
the potential risks from 
microbial pathogens  

Need for on-going 
development of health risk 
data  
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one of the main constraints for reuse, risk assessment, based on hazard 
calculations is essential.  Risk management and assessment tools, it is argued, 
would help to reduce the costs for reclamation and reuse as expensive 
treatments may not be needed (Salgot, et al., 2005). 

Toze (2005) concluded that, “for water reuse to become a valuable part of total 
water cycle … economically viable treatment processes, sensible regulations 
and improved health risk assessment and management will be needed”. 

There is general consensus in the literature that actual health risks increase with 
a more direct (household) use of recycled water.  There is particular concern in 
regards to the risk related to the misuse of recycled water and the potential for 
cross-connection between recycled water and potable water supplies.  
Although there have been no reported health incidents in Australia of this 
kind, several incidents in other countries have resulted from the accidental 
cross-connection of dual-pipes.  For example, in the Netherlands in 2003, an 
outbreak of gastrointestinal illness occurred in a new housing development that 
had dual water supply systems.  The outbreak was attributed to a cross-
connection between the drinking water supply and a lower quality, recycled 
water (Cooperative Research Centre for Water Quality and Treatment, 2003a 
& 2003b).  As a result, the Netherlands government banned the supply of non-
potable water to laundries and external taps (AATSE, 2004).  

Whereas there is still some uncertainty regarding the health impacts of direct 
use of recycled water, particularly for domestic use, there is more consens on 
the use of recycled water in irrigation for crop production and its impacts on 
crop quality. Dillon et al. (2004) and Stevens et al (2004) reviewed impacts on 
crop quality from irrigation with reclaimed water. In brief they found that 
many studies have been performed but none have found any evidence of 
adverse impacts on the health of humans from consuming food grown with 
reclaimed water. In the cases studied there were guidelines for use of reclaimed 
water and withholding periods before harvest for crops eaten raw. 

Several studies have explored the health implications of the use of recycled 
water on sporting fields, particularly the risk of skin infections from cuts and 
abrasions. Stone (cited in AATSE, 2004) researched fifteen football clubs in 
Western Australia and found that none of the clubs reported any infections 
from the cuts and abrasions received by players. In an earlier New South Wales 
study, Caiger and Tuft (1999) explored incidents of skin infections from Coffs 
Harbour sporting fields, and found that the poor drainage, rather than the use 
of recycled water, was more strongly linked to the higher concentrations of 
bacterial pathogens.  Information from local medical personnel suggested that 
the main causative organism of skin lesions in the city is naturally occurring on 
skin, and is not prevalent in either soil or water. 

Health risks related to misuse 
and cross-contamination 

Recycled water on crops 

Recycled water for sporting 
field irrigation 
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Nevertheless, the results of the stakeholder survey show that 26 per cent 
believed health risks were a “very significant” impediment to investment in 
supply, while 51 per cent believed it is “significant”.  

The survey also revealed a divergence in opinion as to the significance of 
health risks as an impediment to supply.  As shown in Figure 12, while 38 per 
cent of end users and 33 per cent of suppliers believed that health risks are a 
“very significant” impediment, only 14 per cent of regulators and 9 per cent of 
policy makers shared the same opinion.  

Figure 12 Health risks as an impediment to supply  

Impediments to Supply - Health risks
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Although respondents to the water recycling survey were concerned with the 
impediment of perceived health risks, several highlighted the issues related to 
actual health risks, particularly the potential for health risks that may, as yet, be 
unknown or understood.  For example, one respondent involved in both the 
supply and use of recycled water, expressed a fear that “health risks are not 
exactly known as it is a relatively new practice”.  While another supplier 
claimed that “Third Pipe schemes are not yet well understood in regards to 
monitoring to ensure health criteria is not an issue”. 

Other respondents stressed the importance of how the water is used, and that 
health risks are only an issue when water is “misused”. One local government 
official noted that, “If used correctly, recycled water is safe”.  She stated 
however, that it had become a workplace health and safety issue within the 
council area, with concerns being raised by road workers, park rangers and 
firemen as to the correct handling of recycled water to ensure safety.    

Health risks as a “significant” 
impediment to water 
recycling 
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2.3.3 Public perception of health risks 

The perception of health risks may also be important, as a perception that 
recycled water is unsafe – even if this is not the case - can act as impediment to 
recycled water use.  Indeed, the stakeholders contributing to this research 
identified the public perception of health risks as one of the more important 
impediments to the use of recycled water. It was also identified as a more 
important issue than the actual health risks. As one respondent explained, “the 
public’s perception of risk is much higher than the actual risk”. Overall, 35 per 
cent of respondents believe that the issue is “very significant” as an 
impediment to use of recycled water, while only 12 per cent believe it was 
“insignificant”.   

This finding confirms a common theme throughout the literature that 
perceived risks are more important than actual risks. For example, Moore and 
Chapman (2003) reviewed a number of studies in relation to the risk of 
endocrine disrupting compounds (EDCs) in recycled water. The report 
concluded that the ‘risk’ associated with water recycling projects was more to 
do with the community’s perception of the risks rather than the real risks.   

This divergence between actual and perceived health risks is further evident in 
a comparison of the responses to the survey questions relating to health. Of 
particular interest is the 23 per cent of respondents who felt that health risks 
were an “insignificant” impediment. Of those, over 55 per cent still felt that 
the perception of health risks were either significant or “very significant” in 
influencing use of recycled water. That is, many of those who felt that the 
actual health risks across the recycled water industry as a whole were 
insignificant still acknowledged that the perception of health risks remained 
significant impediment to use.   

Po, Kaercher and Nancarrow (2003), reviewed a number of focus group 
studies conducted in Australia, where participants consistently reported 
concerns about the safety of using recycled water, considering the potential 
lethality of pathogens in the water and the unknown impact of chemicals used 
to treat the water (Po, et al., 2003).   Toze (2004) argued that microbiologists 
undertaking research on microbial pathogens in reclaimed waters need to 
understand the concerns and opinions of the public in order to focus some 
research effort on answering these concerns.  

Some studies suggested that some sort of safety guarantee is required. The 
majority of respondents (89 per cent) in a study conducted by Jeffrey and 
Jefferson (2002) in the United Kingdom agreed with the statement “I have no 
objection to water recycling as long as safety is guaranteed”.  One supplier 
stated that in his opinion, “end users need to be assured of suitability” of 
recycled water.  In reality, a guarantee of the safety of recycled water is not 

Perceived health risks more 
significant imp than actual 
health risks 

The need for clear 
communication of health 
risks 

Call for a ‘safety guarantee’ 
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feasible.  The control of health issues associated with the use of recycled water 
is a matter of appropriate risk management through such instruments as the 
guidelines being developed under the National Water Quality Management Strategy 
(see section 2.5.2 for further discussion). 

When respondents to a Sydney Water study, conducted in 1999, were asked 
what they thought of the disadvantages of using recycled water, the most 
commonly mentioned statements related to health concerns, and that the water 
would have to be proved to be safe if it were to be used for cooking or 
drinking. Concerns about the safety of using recycled water on children were 
especially pronounced. Ninety-two per cent of respondents in the Sydney 
Water study agreed or strongly agreed with the statement “people will worry 
about the safety of recycled water for their children” (Po, et al., 2003). 

A clear trend from the survey is that it was the users themselves who believe 
that health concerns are most significant in undermining use of recycled water. 
Figure 13 reveals that 44 per cent of users believe that health concerns are a 
“very significant” issue in undermining use of recycled water, as compared to 
only 21 per cent of regulators and 17 per cent of those involved in water 
recycling policy. 

Figure 13 Health concerns as an impediment to use 
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In dealing with the users’ perceptions of health risks, one State government 
respondent explained how it was often more of an exercise of “public 
relations”, rather than dealing with genuine health risks.  Similarly, another 
respondent noted the impact of negative press, describing how “newspapers 
run on negative stories and focus on problems … thus creating confusion”.  

Perceived health risks as a 
“significant” impediment to 
recycled water 
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The same respondent stresses the need for “clear communication of 
advantages, risks and costs”.  Another State government respondent concluded 
that education is the solution to this problem: 

The perception of treated waste water by the public as having health risks remains a 
large impediment and until further education changes this it will remain so. 

The role of educating the population is limited however, in dealing with 
specific problems faced by some irrigation users of recycled water serving 
export markets. In this case, the demand for the irrigated produce will be 
immune to any domestic education program on the safety of the product. As 
one responded revealed, “some industries believe that use of recycled water 
will affect exports”.   

In explaining the challenge of getting an export market to accept the product 
of wine that is produced with recycled water one regulator described the issue 
as a matter of “taking a positive approach” to the marketing of products 
produced with recycled water.  This relates to the concept of green 
consumerism, whereby consumers concerned with the environmental impacts 
of their purchasing decisions will give producers an incentive to provide what 
is perceived as environmentally friendly produce. 

2.3.4 Psychological rejection  

A psychological rejection of recycled water as unclean or disgusting, often 
known as the ‘yuck’ factor, has been cited in the literature as a barrier to water 
reuse.  44 per cent of survey respondents believed that the yuck factor was a 
“significant” impediment to use and 27 per cent believed it was “very 
significant”. 

The yuck factor, meaning disgust in psychological terms, has been cited in the 
literature as a barrier to water reuse since the beginning of social research into 
public attitudes studies towards reuse back in the 1970s. A recycled water 
survey conducted in Australia in the early 1990s (Hamilton and Greenfield, 
1991) indicated that the psychological rejection of potable reuse as “filthy and 
unclean” accounted for the majority of respondents who totally rejected the 
reuse scheme. Melbourne Water research (1998) revealed that some people 
reported that they were caught up in their own mental imagery associated with 
raw sewage and could not move beyond it.  

Some studies have indicated that the yuck factor is associated with the use of 
terms that relate to treated wastewater. For example, Comrie, Evans, Gale, 
Kitney conducted a study in Perth in 2002 (Comrie, et al., 2002) whereby 
consumers were blindfolded and asked to sample water.  The study found that 
emotional associations with the water brand played a major role in evaluating 
water.  Dolnicar and Saunders (2005), when analysing the study, concluded that 
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emotional barriers must be taken into consideration in order to increase the 
public’s acceptance of recycled water and that branding may be “a powerful 
way of increasing the feeling of trust and security in the general public”.  

One respondent involved in both supply and use of recycled water, highlighted 
the importance of the name of the recycled water product and how it relates to 
impact of the yuck factor on the value of goods produced with recycled water.  
He stated that there was a “need to drop the term wastewater and recycled 
water as the product is always perceived as inferior to other sources”. Another 
respondent suggested that any requirement of labelling produce that is the 
product of recycled water immediately reduces the value of the product and 
the willingness to pay on the part of the consumer. 

It is precisely for these reasons that some projects in other parts of the world 
have avoided the use of the term recycled, instead preferring to refer to recycled 
water by other names, such as “NEWater” (Singapore), and “Repurified” water 
(San Diego).  

The source of water to be recycled is another factor that appears to affect the 
public’s perception of recycled water. However, there is a lack of consistency 
in the findings. Jeffrey (2002) and Nancarrow (et al., 2002) found that the reuse 
of greywater or treated wastewater from one’s own household was more 
acceptable than water obtained from other equivalent public or secondary 
sources.  Conversely, research by the ARCWIS found that people preferred a 
more public source of recycled water (Po, et al., 2003).  Po, et al. (2003) 
explored this apparent anomaly in the research, and suggested that these 
differences may be attributed to both the perceived quality of the recycled 
water and the perceived control over the quality of recycled water received.  

The results of the survey reveal a divergence in views between stakeholders as 
to the importance of the yuck factor. Proportionately fewer respondents who 
identified themselves as “researchers” in the industry identified the yuck factor 
as a “very significant” impediment to recycled water use (Figure 14). 

The sources of water to be 
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Figure 14 The yuck factor as an impediment to use 
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Another potential impediment to the increased utilisation of recycled water, 
related to the yuck factor, is the “Not in My Backyard” (NIMBY) syndrome.  
This tendency is captured by one respondent, who commented that, “the 
public are sceptical of use in their backyard”. People may accept the general 
need for such facilities but are not inclined to accept location of water 
treatment plants and supply infrastructure nearby, or accept that the 
application of recycled water should occur near them.   

There has been a consistency of findings in the research that indicated that the 
acceptability of water reuse decreased substantially as the use moved from 
public areas (e.g. golf courses, parks) to inside the home, and from toilet 
flushing, laundry, bathroom and kitchen uses to drinking (e.g. Melbourne 
Water, 1998; Water Corporation of WA, 2003; and ARCWIS (Po et al., 2003)).  
Specifically, the closer the recycled water is to human contact or ingestion, the 
more people appear to be opposed to using the water.   

Recent research in Australia has, in general, found that the value of water 
recycling is widely accepted by the Australian community.  For example, a 
recent focus group held by the Water Corporation of Western Australia (2003) 
indicated that people rated the idea of using recycled water very positively. 
Similar findings were obtained in research on community perceptions of water 
reuse commissioned by Melbourne Water (1998).  Community surveys, 
conducted as part of the development of the National Guidelines on Water 
Recycling, found that, while there was strong support for the use of recycled 
water, this support declined in proportion to the potential for public exposure 
(Cunliffe, et al., 2005). 

“Not in My Backyard’ 
(NIMBY) syndrome  
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However, an important distinction must be drawn between the community 
believing that using recycled water is a good thing, and individuals being willing 
to use it themselves.  Indeed, a number of community surveys to date have 
identified a clear distinction between public acceptance that recycled water is a 
good thing for the community as a whole, and being willing to use it (or goods 
produced with it) personally.   

This may explain why the apparent widespread acceptance for water reuse in 
the Australian community does not automatically mean that particular reuse 
projects will be readily accepted by the community.  Numerous reuse projects 
overseas have failed in the past despite receiving favourable support initially 
from the potential users.  According to the Recycled Water Task Force (2003), 
Californians are said to be very accepting of recycled water use, but many reuse 
projects have failed to win public acceptance. The general community often 
saw the logic in the move towards using recycled water, but felt that they 
themselves could not use the water. This view is again shared by the focus 
groups participants in discussions held separately by Melbourne Water (1998), 
Water Corporation of WA (2003) and the Australian Research Centre for 
Water in Society (Po et al., 2003). 

2.3.5 Lack of trust in assurances of water quality 

A lack of trust in assurances of water quality has been identified as a potential 
impediment to the increased use of recycled water.  Even if assurances are 
provided by suppliers or authorities on the quality of recycled water, for these 
assurances to translate into a confidence on behalf of the potential users an 
element of trust and effective communication is required. In some 
circumstances, this may be lacking.  However, only 12 per cent consider that 
this lack of assurance of water quality is a “very significant” impediment. A 
further 66 per cent of survey respondents stated that this was a “significant” 
impediment, indicating that while the issue is considered important, it is not 
widely considered to be as important as several of the other impediments 
identified. 

Nevertheless, a survey of users and providers of recycled water conducted by 
Griffith University in Queensland (Higgins et al., 2002) found that 79 per cent 
of respondents indicated concern over some aspect of recycled water quality. 

Trust in the authorities to provide safe recycled water could play a crucial role 
in determining public acceptance of water reuse. Several studies reviewed by 
Po et al. (2003), found that trust in the water authorities was the main indicator 
of how acceptable people perceived the quality of their drinking water to be.  A 
similar trust in the authorities has been found to be important in obtaining 
market acceptance of crops produced by irrigated water. For example, Stevens, 

Trust in authorities  
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Unkovich, Kelly and Ying (2004) found that acceptance of produce by markets 
and market chains were found to require only the sanctioning of produce by 
regulatory bodies.  

One local government official reported that, through interviewing recycled 
water users, they had determined a high acceptance rate for the use of recycled 
water on sporting grounds.  The respondent linked this to the community 
having a high level of trust in the approval process the council and the health 
department had undertaken. 

Trust in science and technology may also be an important indicator of public 
acceptance of recycled water. Conversely, a lack of trust and understanding can 
undermine community acceptance.  Much of any lack of trust may relate to a 
general misunderstanding of the issues and a breakdown of effective 
communication between scientists and users. For example, Marks (2003) 
argued that the inability of experts to comprehensibly explain the risks 
associated with recycled water to the general community undermines the 
community’s acceptance of recycled water.  Hartley (2003) argued that this is 
partially because experts do not have all of the answers and only have a general 
understanding of the actual risks.  

In a study undertaken by the Water Environment Research Foundation in the 
United States, Hartley (2005) reported the following challenges to public trust 
of water reuse: 
• Decline in public trust and confidence in public agencies and officials; 
• Decline in belief that best technologies can remove all impurities and 

germs from wastewater; 
• While the public tends to trust university-based scientists and the medical 

community on technical and health issues, they trust their own impressions 
of water quality more; and 

• Public impression of water quality can often be based upon the water’s 
turbidity. 

Baggett (et al., 2005) stated that “irrespective of the conclusions that are drawn 
from scientific evidence, the impressions and attitudes of the general public 
can speedily and effectively bring a halt to any reuse scheme”.  Baggett argued 
that social trust “can be seriously diminished if national agencies or institutions 
are judged to be incompetent, biased or compromised, or seem to arrive at 
decisions without regard for public concern”.  The AATSE (2004) argued that 
“part of the problem is probably due to the ‘top down’ expert-based approach 
to water planning where experts develop solutions and then consult the 
community”. 

Trust in science and 
technology  
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The survey results on this issue of trust in quality assurance once again shows a 
divergence of survey results between stakeholders, particularly between users, 
suppliers and researchers (Figure 15). Very few end users and suppliers saw 
lack of trust as a “very significant” impediment to use (7 per cent), as 
compared to 29 per cent of researchers. 

Figure 15 Lack of trust in quality assurance as an impediment to use 
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2.4 Economic and financial impediments 

A range of what can be termed economic factors can affect the utilisation of 
and investment in recycled water. These pertain to both the supply and 
demand of recycled water. 

2.4.1 Cost of infrastructure requirements  

The cost of infrastructure has been identified as an important impediment to 
the supply side of the recycled water market in both the literature review and 
the stakeholder consultation conducted for this research.  The survey identified 
that the costs of infrastructure was seen by respondents as the most important 
impediment to the supply of recycled water.  An overwhelming majority (77 
per cent) of stakeholders believe that the issue is a “very significant” 
impediment, while only 2 per cent believe it is “insignificant”. 

Before recycled water can be used, infrastructure is required to treat the water, 
to transport it to where it is needed, and finally to use it. On the supply side, 
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those providing recycled water and associated infrastructure generally have an 
incentive to do so only if they are able to receive a return on their investment 
commensurate with the risks (putting aside for the moment any mandated 
obligations to develop such schemes). As such, the cost of supplying recycled 
water becomes a crucial determinant of overall project viability. 

In exploring the impediment of cost of supply, it is important to recognise that 
the direct costs of providing recycled water will depend on the specific nature 
of the project and the use to which the recycled water will be put. 

The infrastructure related costs can be broadly categorised as those associated 
with: 
• Capital costs for new or upgraded of treatment plants, and subsequent 

operating costs; 
• Installation and operation of reticulation and trunk delivery systems; 
• Storage capacity where needed to match seasonal variations in production 

and demand; and 
• Costs incurred by users in accessing recycled water (e.g. conversion of 

equipment, plumbing, additional on-site storage or treatment etc).  

In addition to the direct costs of infrastructure, there are a range of other costs 
of supply such as: 
• Project planning and regulatory approvals,  
• Marketing, public education and consultation programs; 
• Capital and operating costs of any additional treatment and waste-stream 

treatment following recycled water use; 
• Ongoing monitoring and compliance with regulatory requirements and 

other risk management measures; 
• Contingent liabilities for possible legal claims arising from inappropriate 

use of the recycled water; and 
• Metering, billing, and other customer-related costs. 

The capital and operating costs of treating wastewater to a standard suitable for 
its intended use will depend upon factors such as the quality of the effluent, 
the quality of the recycled water required, the technology adopted or required 
for the appropriate level of treatment, and the extent of economies of scale. 
The general position is that the higher the level of treatment, the higher the 
cost. The relative cost-effectiveness of recycled water schemes in terms of cost 
per megalitre varies significantly from project to project, with high volume 
industrial or agricultural schemes benefiting from economies of scale. 

A common issue raised by suppliers consulted in this research was the 
challenge and costs associated with overcoming the spatial separation of supply 
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and demand. For example, one supplier explains how “most customers are 
remote from the relevant source supply”, and that there is a resulting shortage 
of “available funds to build [the necessary] infrastructure to supply customers”. 
Another explains how “most potential large scale consumers of recycled water 
are well away from the large urban sources” and that therefore the cost of 
supply “becomes prohibitive”.  The capital and operating costs of any transfer 
pipelines and distribution network to transport the wastewater to the site of 
use can vary significantly depending mostly on the proximity of the end user to 
the source of the wastewater.  

For agricultural or other landscape irrigation uses located close to wastewater 
treatment plants, for example, these transport costs can be relatively low. 
Conversely, the need for major pipelines or a distribution/reticulation network 
to transport recycled water through urban areas or to greenfield urban 
developments may entail high capital and operating (e.g. pumping) costs. The 
majority of the major Australian cities are served by a small number of large 
treatment plants located close to the coast to facilitate effluent disposal. 
Although some minor recycling is practised close to these plants, long pipeline 
networks are required to transfer the recycled water to the larger agricultural 
users (for example, the Virginia Scheme in South Australia, Eastern Irrigation 
Scheme in Victoria).  The cost of pipeline networks increases significantly 
where proposed urban users such as golf courses, housing estates and 
municipal parks and ovals are located in developed residential areas.  The lack 
of pipeline corridors may require the use of more costly trenchless 
construction techniques to avoid traffic and services disruption. 

The cost of the recycled water transport network can be reduced by utilising 
sources of recycled water closer to the points of use.  The development of 
sewer (water) mining projects on or adjacent to use sites, while reducing 
transport costs, entails the additional cost of extraction from sometimes deep 
sewers and the construction of enclosed treatment plants to manage odour, 
noise and aesthetics.  Where industrial land is available, sewer mining with 
appropriate levels of treatment may provide alternative sources of water for 
industrial use with potentially reduced costs.  In addition to the capital costs of 
the recycled water transport networks, the elevation and distance to users’ 
properties can have a significant impact on total pumping heads and hence 
energy costs.   

An example of where the water transportation and pumping costs can impact 
on the viability of a recycled water project is the proposed South East 
Queensland Recycled Water Project (SEQRWP).  The proposal is based on 
transporting recycled effluent from Brisbane, Ipswich and Logan City Councils 
to industrial and agricultural water users in the Warrill, Bremer and Lockyer 
Valleys and the Darling Downs.  The feasibility study concluded that a major 
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disadvantage of the project was the considerable costs associated with the 
distance from the source of the recycled water to the end users.  The feasibility 
study stated that:  

Gross and per Mega Litre costs, for both initial capital and continuing operating costs, 
are high for a recycled water project. Local recycling is often carried out in Australia 
and overseas, but the length of pipeline for this project is much longer, the water 
distributed over a larger area and the elevation differential of the destination of the 
water is greater than with other projects (Psi-Delta, 2003).  

Retro-fitting of third pipe systems into existing urban areas is considerably 
more costly and disruptive to communities than doing so as a greenfields 
development. For example, it has been estimated that retro-fitting third pipe 
systems into existing Melbourne households would cost in the order of $15 
billion (Victorian Department of Sustainability and Environment, 2003). 

The cost of infrastructure can be further increased if there is a temporal 
separation between the supply and demand for recycled water.  For example, 
the supply of recycled water for irrigation purposes with seasonal variability, 
will require the construction of a ‘winter’ or balancing storage, either as part of 
the centralised scheme infrastructure, or on individual users properties. 
Depending on the availability of land, and the ground conditions encountered, 
the construction cost of storages can be significant. 

One problem facing the recycled water industry relates to the issue of water 
quality. Where multiple customers are served by the one large pipeline, they all 
receive the water from the same source (i.e. pipeline). Therefore the water is 
same quality coming out of the pipeline. However, the quality of the water 
required by the customer may vary when those customers have different uses 
of the water.  Often, the only feasible solution (apart from on-site treatment by 
users) to ensure that the water quality requirements of all customers are met is 
for the pipeline to only contain water to the standard required by the 
customers demanding the highest water quality. In the words of one 
respondent, all communal transport of recycled water is “bound by the needs 
of highest common denominator”.  Hence, many users seeking to share costs 
of supply and achieve economies of scale may end up paying for a level of 
treatment and water quality that they don’t actually require. 

The nature and extent of costs incurred by users at the site of usage (e.g. on-
site treatment, plumbing etc) in being able to utilise recycled water also varies 
significantly. User costs such as plumbing tend to be particularly high for use 
of recycled water in urban developments.  

Although a variety of factors can affect costs of recycled water projects, the 
overall cost of producing recycled water has to date often been far greater than 
it can be sold for (Hatton MacDonald, 2004).   Prospective users have 

Quality requirements 

Overall cost of recycled 
water greater than the price 
it can be sold at 



Research into access to recycled water and impediments to recycled  
water investment 

Impediments to investment 36 

commented that they envisage expensive infrastructure costs involved with the 
implementation of recycling schemes (Higgins et al., 2002).  A study of water 
reuse projects in Europe, found that the issue of “access to financing and cost 
allocation” was one of the most important issues in recycled water (Bixio, et al., 
2005). 

The AATSE (2004), when reporting on issues for the future of recycled water, 
stated that the position with costs of recycled water is unclear and can vary 
from $1.45/kL to $7/kL.  The AATSE (2004) argued that there is no agreed 
formula for costing recycled water, or even for agreeing what costs should be 
included – operational, capital, environmental and/or governmental. More 
recently, however, as independent economic regulators have been given 
responsibility for overseeing prices in the industry, greater consideration has 
been given to the appropriate principles for pricing of recycled water (Water 
Services Association of Australia, 2005). 

A common theme identified in the literature was that the capital cost of 
integrating water reuse into urban water supply may be significant, however if 
the environmental costs associated with the supply of water were accounted 
for, the up-front costs of recycled water schemes may not be so high, by 
comparison, in the long run (e.g. Anderson and Boncardo, 2005). Some 
stakeholders, in their responses to the survey, highlighted the impediment 
associated with the expectation that recycled water projects must achieve full 
cost recovery.  As one respondent explained:  

Environmental gains are not recognised in pricing … investments in treatment and 
supply systems are expected to be self funding without consideration of the financial 
benefits of why recycling is done (reduced environment impacts on rivers and coasts). 

Figure 16 illustrates that the belief that the cost of infrastructure is an 
important impediment to the supply of recycled water is  held across the whole 
industry, not just by suppliers.  Regardless of stakeholder role, over 70 per cent 
of all stakeholders believed that the cost of infrastructure is a “very significant” 
impediment.   

Cost of infrastructure as an 
impediment to all 
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Figure 16 Cost of infrastructure as an impediment to supply 
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Some respondents expressed a belief that the problem of cost of supply is 
primarily a technical problem and that, over time, technical advances and 
efficiency gains may reduce costs.  One respondent explained how “currently 
the costs of treating water for reuse are high” and that “… the cost of these 
technologies still needs to come down if recycled water is to become a viable 
economic alternative”.   

The literature does suggest that changes are occurring in the costs and 
feasibility of different treatment technologies. For example, membrane 
processes are commonly being adopted for the treatment of wastewater. The 
advancement in membrane technologies that has occurred over the past four 
decades has increased the efficiency of membrane processes and significantly 
reduced costs. The net installed capacity of micro-filtration treatment is 
reported to have increased from less than 100 megalitre/day to 1,500 
megalitre/day between 1994 and 2002.  It is likely that these and other 
technologies used in the treatment of wastewater will continue to improve, 
increasing the economic feasibility and reliability of the process (Walker, 2003). 
Several respondents shared this confidence, suggesting that as demand for 
recycled water increases, industry will respond to the growing market and 
competition and continue to develop more effective and cheaper technology.   

2.4.2 The cost of recycled water to users 

Related to the cost of supply, but more of an issue influencing the demand for 
recycled water use, is the cost or price of recycled water to users. The 
stakeholders contributing to this research identified the cost of recycled water 
relative to alternatives as the single most important impediment to the use of 

The potential for costs to 
decline over time 



Research into access to recycled water and impediments to recycled  
water investment 

Impediments to investment 38 

recycled water.  Overall, 58 per cent of respondents believe that the issue is 
“very significant” as an impediment to use of recycled water, while only 13 per 
cent believe it is “insignificant”. When asked to nominate the biggest 
impediment facing the industry as a whole, 24 per cent gave answers relating to 
the absolute cost to users or the cost relative to alternative water sources.   

The willingness of users to pay for recycled water can depend on a range of 
factors, including the price of alternatives, the value of the recycled water in 
the activity to which it is being put, and any costs that users must incur to be 
able to take and use the recycled water. 

The cost of recycled water needs to be considered in its proper context of 
being only one of the ways that demand for water by direct users can be met.  
By recognising that demand for recycled water is largely (though not totally) 
derived from a broader demand for water of a certain quality and quantity, the 
recycled water industry can be seen to be in competition with other sources of 
water. Given this, the price of recycled water needs to be considered not just in 
an absolute sense, but relative to other sources of water. The price of those 
alternative sources of water is therefore crucial in determining the economic 
and financial viability of water recycling projects.  

Many respondents contended that demand for recycled water has been 
inhibited by artificially low or subsidised water prices. For example, one 
respondent noted that the “artificially low” price of alternative water supplies 
“impedes the development of recycled water as a commercially viable 
resource”.   

The use of the word artificial or subsidy in this sense is either direct or indirect. 
A direct subsidy may be said to occur when prices fall short of the direct costs 
of building dams, laying pipes and maintaining plant. Where these costs are not 
met by the revenue from the sale of water over the life of the asset, a subsidy 
has occurred.  The World Bank (Dinar and Subramanian, 1997) has also found 
that agricultural irrigation users around the world typically pay between 20 and 
75 per cent of the total cost of water supply, with the capital costs of providing 
water infrastructure rarely recovered.   

Subsidies may also be less direct, such as a failure to reflect the scarcity value of 
water in times of reduced supply or increased demand.  When scarcity drives 
up the price of a resource such as water, users of the resource are motivated to 
find alternatives sources of supply, new technologies or substitute resources 
(Krause et al., 2003).  Such an alternative source may be recycled water, but 
when water prices are held fixed in times of scarcity, users are not encouraged 
to seek such alternatives.  A failure to capture the opportunity cost of water 
may represent a subsidy, such as the cost of water in a dam being set at zero 
(before any transport or treatment costs). This point was raised by one end 

Demand for recycled water 
a function of demand for all 
water 

Direct and indirect water 
subsidies 
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user developer, who highlighted the way inputs into first use water schemes are 
costed as free, pointing to Melbourne Water’s submission to the Essential 
Services Commission: 

Actual water itself starts out at zero value, so when you create new water though a 
recycling scheme it is competing with something that starts at a zero value.   

In suggesting a way to overcome this problem, he draws the analogy with 
mining and forestry, and the placements of royalties on minerals and trees as 
natural resources inputs into a product.  The equivalent placement of a royalty 
on the value of water would, he suggests, improve the viability of recycled 
water schemes. 

Another indirect subsidy frequently cited in the literature is a failure to 
incorporate externalities in water prices. According to Ahmad (2000) 
externalities are an important component of the economic cost of water supply 
and use that is rarely reflected in the price. Many externalities of water supply 
and water use are evident in environmental impacts, particularly the 
environmental impacts of dams (flooded valleys, barriers to fish migration and 
spawning) the regulation of river systems (hydrological changes, erosion, 
impacts on indigenous species etc) and water uses such as irrigation.  For 
example, many of the irrigated basins in Australia suffer from increasingly 
extensive salinity problems resulting from the use of irrigation water, which in 
some cases are undermining the very agricultural production that irrigation, 
was meant to promote (Smith, 1998). 

If households, firms or irrigators took all the external impacts of their 
decisions into account then, according to Hatton MacDonald (2004), we would 
be much closer to using water at an economically optimal level. At present 
water users may not be paying the full social cost, as there are uncosted 
impacts on the environment associated with extraction through to disposal. 
Further, the wastewater produced may not be seen as a resource that can be 
utilised and ultimately too much will be disposed of or returned in some form 
to the environment.  

Under the National Water Initiative the Government’s of Australia have 
recognised the existence of such externalities and have agreed to “implement 
pricing that includes externalities where found to be feasible”.  In addition to 
committing to “continue to examine the feasibility of using market based 
mechanisms such as pricing to account for positive and negative 
environmental externalities associated with water use” (Council of Australian 
Governments, 2004).  

Subsidies at the discharge end of the water cycle may have a similar effect to 
subsidies to the supply of water.  PriceWaterhouseCoopers argued that effluent 
charges (as utilised in the USA and Europe) are the most effective way of 

Externality charging 
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encouraging water recycling (PWC, 2000). In their report to the Queensland 
Water Recycling Strategy, they recommended that the Queensland 
Government further investigate the implementation of effluent fees, load-
based licensing and tradeable permits in order to encourage water recycling.  
PWC highlighted the approach adopted by ACTEW in the ACT, where there 
has been a focus on expenditure at the discharge end of the water cycle as an 
innovative water recycling incentive.  This rationale behind such a solution is 
identified by one respondent, who explains how the “… undervaluing of basic 
water services does not accommodate a ‘user pays’ approach for recycled 
water, nor any recognition of the benefits of recycled water avoiding some of 
the real costs of effluent disposal”. 

It is not just the relatively low price of water from traditional mains supply that 
can undermine the use of recycled water. One respondent explains the 
situation in the Perth city region, where “access to groundwater is generally 
available - free of any licensing or volumetric charge”. He went on to warn that 
“… whilst this situation remains, there will be little incentive to access recycled 
water”. 

It has also been suggested that many end users expect recycled water to be 
cheaper than potable water (if not free) due to a perception of inferior quality. 
As one supplier argued “the relative price charge for the use of alternative 
resources … make it challenging to entice the use of recycled water … 
customers expect a cheaper tariff”.  A marketer believed that “people expect 
that ‘second quality’ water should be supplied for seconds’ prices”. One 
supplier expresses surprise at “how many customers expect that access to 
reclaimed water should be free or at very low cost and often to supplement 
their on-site supplies”. Another respondent explains that:  

Due to the continued perception that recycled water is a waste product rather than a 
valuable resource, many users and potential users believe that recycled water should 
be provided for free, despite the costs associated. 

Marks et al. (2002) had earlier found that the majority of people expected to 
pay less for using recycled water because of its lower quality and restrictions on 
people’s use of this resource.   

Many stakeholders believe the price of recycled water should be set at a low 
price, in order to encourage the uptake of this new technology.  Some residents 
living in a dual supply development, surveyed by Marks et al. (2002), 
commented that a lower price was necessary to encourage acceptance and 
investments in the up-front costs. As an incentive to encourage industrial 
reuse, Gagliardo (2003) further asserted the need to show the potential users 
economic advantages in using recycled water.  The AATSE (2004) argued that 
there should be more financial incentives to adopt recycled water, especially in 
new residential and commercial buildings. 

Price of alternative sources 

Impact on the perception of 
quality on price 

Lower price to encourage 
uptake 
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However, some suggest that subsidising recycled water may lead to adverse 
outcomes, such as the increase in overall use of water.  For example, Radcliffe 
(2003) reported that there is evidence that the availability of cheap recycled 
water in Rouse Hill increased total water consumption.  

Some respondents warn against adding a further distortion (through some sort 
of subsidy to recycled water) to what they already see as a highly distorted 
market. One water industry group respondent suggests that: 

… The most significant impediments to recycled water are the market distortions 
existing in alternative products. The only long term solution is to address those 
distortions rather than to create additional distortions. 

The argument follows that, even though a desire to correct the distortion 
provided by subsidised first use water is sound, the priority should be on 
correcting the original distortions rather than creating another one.  

The practice of charging low prices for recycled water in the past may be an 
impediment in the future as users may become resistant to paying higher prices 
for recycled water that may be required to recover the costs of its provision. In 
this way, the legacy of cheap recycled water in the past may become an 
impediment to future investment (Water Services Association of Australia, 
2005). That is, authorities have historically charged low or no cost for the 
supply of recycled water as they were happy to dispose of it (particularly lower 
class effluent).  This potential impediment is identified by one policy maker, 
who stated that, “some water recycling companies charge much less than the 
cost of producing the water, causing pricing problems for future schemes”.  
The AATSE (2004) earlier warned that setting the price of recycled water very 
low to gain acceptance may result in that water no longer being valued as a 
scarce resource, and hence being over-used. 

Figure 17 reveals that stakeholders’ concerns as to the cost of recycled water 
relative to alternatives as an impediment to the use of recycled water is 
widespread throughout the industry.  70 per cent of policy makers believed 
that the cost relative to alternatives is a “very significant” impediment.  End 
users and researchers appear to be the least concerned with the cost of recycled 
water relative to alternatives, with 59 per cent and 57 per cent, respectively, 
seeing it as a “very significant” impediment. 

Charging low prices for 
recycled water may be a 
future impediment 

Cost relative to alternatives 
as a “very significant” 
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Figure 17 Cost relative to alternatives as an impediment to use 
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It should be noted that the price to the user is not universally acknowledged as 
an impediment to use.  Indeed, 25 per cent of all respondents felt that the issue 
of price relative to alternatives was “not significant”.  The extent to which 
price matters depends on the elasticity of demand. That is, how sensitive is the 
propensity of users to consume recycled water is to changes in price.  

Dolnicar and Saunders (2005), in a summary of past studies of marketing 
recycled water, revealed mixed findings to this question. Most notably, their 
review of the literature found that price increases in conventional water 
sources did not have any impact on people’s willingness to use recycled water.  
For example, a study conducted in Kuwait in 2003 found that Kuwaitis would 
be willing to pay more for their first use water rather than use recycled water. 

2.4.3 Lack of financial incentive for water authorities 

The high cost of supplying recycled water relative to users’ willingness to pay 
may make recycled water schemes financially unappealing to water authorities, 
especially where the supply of recycled water may undermine their traditional 
revenue base of first use water. This highlights the potential divergence 
between the interests of a water supplier from a purely commercial perspective 
and the broader public interest, unless compensatory funding is provided. The 
research reveals that the majority of respondents (55 per cent) believe this issue 
to be “very significant”. Only 39 per cent of policy makers perceive a lack of 
financial incentive is a “very significant” impediment to supply compared to 62 
per cent of suppliers and 64 per cent of researchers.  

Elasticity of demand 
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Figure 18 Lack of financial incentives as an impediment to supply 

Impediments to Supply - Lack of financial incentives

55%
50%

62%

50%

64%
59%

39%

0%

20%

40%

60%

80%

O
ve

ra
ll

En
d 

U
se

r

Su
pp

lie
r

R
eg

ul
at

or

R
es

ea
rc

he
r

M
ar

ke
tin

g

Po
lic

y

Stakeholder role

%
 o

f r
es

po
ns

e 
of

 'v
er

y 
si

gn
ific

an
t'

 

Some respondents expressed a specific concern that water authorities may see 
potable water being substituted by recycled water as an erosion of their 
revenue base, particularly when a low price is charged for recycled water.  For 
example, one water industry group member explained that “major utilities gain 
revenue by selling raw water, not collecting, treating and selling recycled 
water”.  Another argued that “healthy dividends from the sale of water 
discourage any action which may threaten monopoly of the supply”. Another 
policy maker explained the potential for stranded assets due to increased use of 
recycled water, whereby a decreased dependence on dams and mains water 
(due to increased use of recycled water) may make some of the infrastructure 
capacity of existing systems redundant. As owners of that infrastructure, it is 
argued that the authorities face a disincentive to let this situation prevail.  

This issue had been discussed previously by Hatton Macdonald and Dyack 
(2004), who observed that existing infrastructure for delivery of urban water 
and disposal of wastewater has often been planned so as to take advantage of 
economies of large scale where average treatment costs decline as plant size 
increases. Expectations based on these designs factor in an expectation of cost 
recovery through future charges based on expected future usage. Extensive 
water reuse through recycling or stormwater reuse schemes may lower the 
demand for potable water provided by the water authorities, and has the 
potential to displace revenue streams for existing utilities. They suggest that, 
over the long term, governments will need to come to terms with reconciling 
their need for on-going revenue generation with water conservation goals. 

Others disagree with these conclusions, on various grounds. Some would 
contend that the lack of financial incentives may simply reflect economic 
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realities, rather than being an impediment that needs to be addressed. One 
water authority respondent explained how, from the perspective of their 
authority, “the more recycled water the better”. He acknowledged that, in the 
short term and looking at financial incentives purely from a revenue 
maximising perspective, increased use of recycled water may threaten the 
revenue base of an authority. However, he suggests, that in the longer term and 
looking at the “broader picture” (i.e. the overall challenge of meeting the 
community’s demand for water), recycled water may well be in the financial 
interests of the authorities.  The argument proceeded that if some water 
demand can be met more efficiently in the longer term through recycling, then 
all participants in a market can benefit from efficiency gains, including 
suppliers and users.  

2.4.4 Investment risk and uncertainty 

Investment risk and uncertainty may also be an important impediment to the 
supply of recycled water.  The stakeholders consulted in this research identified 
investment risk and uncertainty as one of the more important impediments to 
the supply of recycled water.   

Although any investment involves some degree of risk and uncertainty, an 
investment in recycling may be perceived to be subject to a great deal of 
uncertainty. Uncertainty may relate to a number of variables, such as consumer 
demand and exposure to other emerging technologies such as desalinisation, 
changes in the regulatory environment. While there are various means of 
managing these risks to both suppliers and users (e.g. use of long-term 
contracts), these may be subject to various constraints. 

Overall, 36 per cent of respondents believe that the issue is “very significant” 
as an impediment to use of recycled water, while only 11 per cent believe it was 
“insignificant”.  

One water authority identified a “lack of certainty” as a key impediment to 
investment in the supply of recycled water.  He noted that, “schemes often 
have long life spans involving significant capital to establish, yet volumes 
available can change due to implementation of waste minimisation practices, 
water restrictions, industry closing down, etc”.   

One policy maker commented that “risks arise from issues such as uncertain 
property rights, unproven consumer demand and lack of clarity on long term 
pricing” He concluded that “this inhibits investment”. 

As can be seen in Figure 19, researchers and suppliers surveyed for this study 
appear to be more concerned with investment risk as an impediment to supply, 
in comparison to other stakeholder groups.    

Uncertainty the result of a 
number of impediments 

Investment risk and 
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Figure 19 Investment risk as an impediment to supply 

Impediments to Supply - Investment risk

36%
31%

40%
36%

50%

36% 35%

0%

20%

40%

60%

O
ve

ra
ll

En
d 

U
se

r

Su
pp

lie
r

R
eg

ul
at

or

R
es

ea
rc

he
r

M
ar

ke
tin

g

Po
lic

y

Stakeholder role

%
 o

f r
es

po
ns

e 
of

 'v
er

y 
si

gn
ific

an
t'

 

2.4.5 Uncertain demand 

A component of overall investment risk that warrants separate consideration is 
investment risk that relates specifically to the demand for recycled water.  
Collectively, the various social and economic impediments to use identified 
earlier in this report may act to undermine demand for recycled water. In turn, 
this can create uncertainty for investors, and can undermine the likelihood of 
supply.  The stakeholder survey revealed that, while the majority of 
respondents perceive this impediment to be “significant”, only 18 per cent 
believed it to be a “very significant” impediment.  

According to the AATSE (2004), the level of public confidence in recycled 
water, and hence the implied demand, is likely to be fragile for the foreseeable 
future.  One supplier commented on the need for development of the market, 
stating that “the market is uncertain and this prevents funding opportunities 
and increases the risk to the supplier”. 

This concern has also been voiced by investment companies involved in the 
supply of capital to recycled water schemes.  One financier, when asked what 
made the risk associated with recycled water projects different to other 
infrastructure projects, stated that the “market side of it” was very important. 
He explained that there were significant concerns with issues of public 
acceptance, stating that they “don’t know whether people will accept recycled 
water”.  He concluded that private sector financed projects “won’t get off the 
ground unless the government addresses this issue”. 

Level of public confidence 
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It is not just the immediate level of demand that is of concern.  Several 
respondents expressed concern over the potentially fickle nature of consumer 
demand for recycled water in the longer term. Some expressed the concern 
that demand for recycled water would only exist “when drought conditions 
prevail”.   

Longer term take or pay contracts that lock in a price and a given quantity of 
delivery may be seen as a solution this problem as they have the effect of 
reducing risk to the supplier. However, users may be reluctant to accept such 
arrangements.  One golf course operator, in reference to a period of plentiful 
rainfall eliminating the need for irrigation, asked “what if there is no need, do 
we still have to pay?” 

Another respondent pointed to the example of the Kwinana Reclamation 
Project in Western Australia, where the Water Corporation of Western 
Australia is attempting to sign 15 year contracts with industry customers for 
the provision of recycled water.  The price for the recycled water stipulated in 
the contract is higher than the current price of potable water.  Motivational 
factors cited for industry to enter such agreements include the guarantee of 
consistent water quality and the disposal of their waste water.  The Kwinana 
project has signed in principle contracts with a number of industrial companies; 
however they are showing reluctance to enter into the 15 year contracts. 

Figure 20 reveals a divergence of views between stakeholders on the 
importance of this impediment. Only 12 per cent of end users believe 
uncertain demand to be a “very significant”, and only 20 per cent of suppliers, 
whereas 36 per cent of researchers see this as a “very significant impediment”.  

Long term demand 

Uncertain demand as a 
“significant” impediment 
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Figure 20 Uncertain demand as an impediment to supply 
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2.4.6 Lack of consistent evaluation methodologies  

Some literature also suggests that the lack of a consistent framework for 
evaluating potential recycled water schemes is also an impediment to 
investment. However, overall, only 12 per cent of respondents to the survey 
identified this impediment as “very significant” to the supply of water 
recycling, compared to 37 per cent stating it was an “insignificant” 
impediment. 

Nevertheless, some stakeholders are adamant it is an important issue that 
needs to be addressed. For example, one respondent was concerned that reuse 
projects are often evaluated at the project level without accounting for benefits 
and costs across broader areas such as catchments or off-shore areas.  

Others see the problem of inconsistent frameworks as an issue of different 
concepts of what constitutes a “cost” and a “benefit”.  Even where it is 
recognised that the broader public benefits need to be factored into an overall 
assessment, it is argued by some that there is inconsistency in triple bottom line 
methodologies and approaches adopted.  This lack of consistency in evaluation 
could be a factor in failing to undertake socially beneficial schemes, or it may 
result in investment in schemes that are not justified.  

Traditional cost-benefit analyses have been questioned by some stakeholders 
promoting water recycling projects.  It has been suggested that the benefits 
that should be measured in cost-benefit analyses are often not appropriately 
accounted for and that the discounting unfairly disadvantages recycling 
projects (Robinson, 2003).   

Full project evaluation rather 
than merely an accounting 
evaluation 
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The issue of externalities, and inconsistent application of the concept, was a 
recurring theme amongst several respondents. A number highlighted examples 
of recycled water schemes, where, based on accounting methodologies alone, 
the schemes were not cost-effective and hence unviable. Yet, even attempts to 
justify the projects on the basis of externalities met with impediments in the 
form of different understanding of the externalities concept across the sector. 
Some stakeholders commented that externalities had not been recognised in 
the feasibility studies of recycled water schemes while others stated that the 
inclusion of externalities had enabled their project to be considered cost-
effective. As one marketer/researcher stated: 

Most reuse schemes in Australia do not recover cost of treatment and reticulation, if 
you look solely at the scheme and users.  As soon as you cast the net wider and look 
at effluent disposal costs, employment and economic growth in the region they start 
to become cost effective.   

Another supplier reported that a decision to use recycled water to supplement 
environmental flow releases was “made more difficult by the environmental 
regulator not recognising any benefits from stream discharges”. 

The Californian Recycled Water Task Force (2003) stated that, although each 
individual water recycling project needs to be assessed for its cost 
effectiveness, the government should lead the development of a uniform 
method for assessing such projects, “using economic analysis procedures and a 
consistent economic feasibility framework”.  The Task Force also noted the 
need for a full economic analysis of both the direct, social and environmental 
benefits and costs to occur, in order for a complete assessment of the cost-
effectiveness of a project to occur.  Hatton MacDonald (2004) recognises the 
difficulties in quantifying externalities particularly where there are multiple 
users or dischargers, and recommends that further research is required on 
pricing externalities and addressing the consequences and expectations of 
changes in relative prices of water utility services.  

Despite a relatively low level of concern for consistent evaluation 
methodologies as an impediment to supply overall, Figure 21 shows that 
suppliers and marketers are more likely to perceive the lack of consistent 
evaluation methodologies to be a “very significant” impediment than any other 
stakeholder group.   

Measuring externalities 
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Figure 21 Lack of consistent evaluation methodologies as an impediment to 
supply 
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2.5 Policy and regulatory impediments 

As observed earlier, there is a growing policy focus on encouraging greater 
utilisation of and investment in recycled water in Australia.  For example, the 
National Water Initiative commits States to encourage the re use and recycling 
of wastewater, where cost-effective. Each of the States and Territories has 
developed policies and strategies to promote recycled water, often 
encompassing specific targets and/or financial assistance. While this high-level 
policy environment might be seen as favourable to recycled water, some have 
suggested that existing regulatory and approvals processes can, in practice, 
impede recycled water projects.  

2.5.1 Complexities in project implementation and regulation 

It is possible that the complex coordination of both policies and regulations 
that govern water recycling act as an impediment to recycled water schemes. 
The stakeholders studied in this research identified complexities in project 
implementation as one of the more important impediments to the supply of 
recycled water.  Overall, 38 per cent of respondents believe that the issue is 
“very significant” as an impediment to the supply of recycled water, while 23 
per cent believe it was “insignificant”.  

Responsibility for the overall management of water, wastewater and 
stormwater is often spread across several entities and levels of government.  
This division of responsibility has heightened since the introduction of the 
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1994 water reform agenda.  The responsibilities for the provision of water 
services are generally provided by commercially operated, corporatised, State 
or Local government water service agencies.  Water resource protection and 
management responsibilities generally rest within State-based natural 
resources/conservation agencies, while the responsibilities for overseeing that 
water and environmental standards are generally met within State-based 
Environmental Protection Agencies (or similar).  Regulatory responsibility for 
the health issues associated with the use of water lay with State-based health 
departments. Central agencies such as Premier and Cabinet Departments and 
Treasury Departments also have a role to play in policy development. In 
addition, the Federal government through such institutions such as COAG and 
the NWI have responsibility to coordinate the sustainable use of this national 
resource.    

This issue is endemic to many areas of natural resource policy where local 
governments, regional authorities, States and the Commonwealth all have roles 
to play, responsibilities and overlapping concerns. Complicating the challenge 
to coordinate policy and regulation is the problem of how best to facilitate 
flows of information to ensure that policy, regulation and practice change with 
the evolving state of knowledge. 

Several stakeholders lament what they see as “institutional impediments” and 
“lack of integration” to water reuse.  One supplier explains how: 

Various legislation covers various aspects of use of recycled wastewater e.g. health, 
planning, water, waste management and pollution.  Various agencies also have various 
branches to assess and approve recycle schemes … can make it confusing for 
proponents 

Another respondent, involved in natural resource management, describes how:  
… This lack of integration does not allow, let alone encourage, total water cycle 
management on a whole-of-system basis.  Each agency focuses on individual 
responsibilities and revenues and no ownership to promote sustainable approach to 
drive recycling. 

One regulator, when asked to nominate the biggest issue confronting the 
industry as a whole, responded with “… complexity and fragmented nature of 
current legislation and regulations”. 

 Another contended that: 
Integrated management is going to be required … the notion of separating out the 
responsibility to different groups is really not recognising the integrated nature that 
water systems really work in practice.   

Another interviewee reported that a recycled water project in Alice Springs, 
Water Reuse in the Alice, has been hampered by a lack of knowledge of the 
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appropriate approval process and the “confusing nature of the multiple layers 
of legislation and various agencies that have to be involved”.   

A number of respondents commented on the lack of a “one-stop shop” and 
that potential suppliers are hampered by the prospect of having to deal with 
different regulators, particularly across different jurisdictions.  It was also noted 
by a few respondents that regulations “are constantly being reviewed and 
changed”.  As one responded concluded, “Producers need confidence that the 
regulations will not change in ways that affect their ability to gain returns on 
investment”.  

This impediment has also been well covered in the literature. For example, 
Bixio (et al., 2005), claimed that ‘the tight compartmentalisation of water supply 
and sanitation resulted in poor institutional arrangements on the water cycle 
management in general and water reuse in particular’.   The Prime Minister’s 
Science, Engineering and Innovation Council (2003) reported a lack of 
coordination between the authorities as a key reason for failure of water 
recycling projects.  The AATSE report, Water Recycling in Australia (2004), 
stated that: 

Moves towards recycling are also impeded by inconsistencies between and within 
governments in their management, regulation and pricing of water resources, how 
they categorise water and how they approve water for various recycling uses.  This has 
caused confusion among the population.  

Higgins (et al., 2005) argued that Australian providers and users of recycled 
water need to cope with many guidelines and that these guidelines differ in 
quality criteria and monitoring practices. Thus Cullen (2003) suggested the 
“need to review the regulatory environment to integrate health and 
environmental standards, service provision and financial regulation”. 

This concern is not unique to Australia. For example, the Californian Recycled 
Water Task Force found that inconsistent regulation of water recycling by State 
and local officials lead to confusion and uncertainty in how to design and 
manage water reuse systems and resulted in restrictive regulation and increased 
costs.  The Task Force concluded that this issue created a significant obstacle 
to achieving the full potential for water reuse (Recycled Water Task Force, 
2003). 

In reviewing Queensland’s legislative environment in relation to recycled water, 
the Queensland Environmental Law Association stated how “the recycling of 
water is regulated by a myriad of rules and regulations exacerbated by 
Parliament, the Courts, the Executive, local authorities and statutory 
authorities”.  The Association recommended that the most effective means by 
which recycled water may be regulated is the nomination of a single piece of 
legislation to take the lead role in the regulatory regime. It considered that this 
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may be achieved by prescribing the water recycling activities proposed as part 
of the Water Recycling Strategy as environmentally relevant activities under the 
Environmental Protection Act 1994 (Queensland Environmental Law 
Association, 2000). 

As might be expected, those stakeholder groups facing the challenges of 
project implementation and regulation were more likely to perceive 
complexities in project implementation and regulation as a ‘“very significant”’ 
impediment to supply, in comparison to those who devise and set the 
regulation.  46 per cent of end users and 47 per cent of suppliers stated that 
complexities in project implementation and regulation are a ‘“very significant”’ 
impediment to supply.  However, only 36 per cent of regulators and 
researchers shared this opinion. 

Figure 22 Complexities in project implementation and regulation as an 
impediment to supply 
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2.5.2 Inadequate, conservative and/or too prescriptive guidelines 

While appropriate safeguards are necessary to ensure that the use of recycled 
water does not result in adverse public health or environmental outcomes, 
guidelines may themselves become impediments if they are unnecessarily 
cautious, prescriptive, inconsistent, or fail to keep abreast of changes in 
technology and social attitudes.  

Cunliffe et al. (2005) stated that “existing guidelines relating to use of 
wastewaters are neither broad in scope nor sufficiently detailed to provide a 
nationally uniform approach to increased recycling”.  Cunliffe suggested that 
the expansion of State based guidelines and regulation is a consequence of the 
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limitations of the current guidelines relating to wastewater and argued that, 
“While State based approaches include many common themes, there are also 
areas of variability”. 

Guidelines on the use and treatment of recycled water have been set out in The 
National Water Quality Management Strategy, under Australian Guidelines for Sewage 
Systems – Reclaimed Water.  Several commentators have observed that existing 
guidelines for managing recycled water are inadequate (e.g. do not reflect a risk 
management approach) and that current initiatives to update and improve 
national guidelines need to be accelerated. 

In this regard, it is noted that in 2003 the Natural Resource Management 
Ministerial Council (NRMMC) and the Environment Protection Council 
(EPHC) committed to developing “comprehensive and authoritative” national 
guidelines - National Guidelines on Water Recycling - Managing Health and 
Environmental Risks. The Guidelines will incorporate a risk management 
framework based on the Framework for Management of Drinking Water Quality, 
contained in the 2004 Australian Drinking Water Guidelines (Cunliffe, et al., 
2005). The Guidelines are expected to be released for public consultation in 
October 2005 by the NRM and EPH Ministerial Councils. 

While the literature points to this issue being of particular concern in respect to 
the supply of recycled water, 40 per cent of survey respondents stated that 
inadequate guidelines on wastewater use and treatment is an “insignificant” 
impediment to investment in the supply of recycled water.    

The research suggests that the allegedly conservative approach taken by both 
health and environmental regulators when considering a recycled water 
proposal is a particularly important impediment. Uneven or excessive 
application of the precautionary principle, essentially applying the ‘better to be 
safe than sorry’ theory, by environmental regulators has the potential effect of 
making investment in recycled water more costly or, in some situations, 
preventing it completely.  As one interviewee declared, “it is easier to do 
nothing than to do something that has a certain amount of risk”.  

The Australian approach to the health risk associated with water recycling has 
generally been one of caution, as explained by Hatton Macdonald and Dyack 
(2004).  This approach is not surprising, given that water supply and sewerage 
systems in Australia have historically been kept as separate from each other as 
possible specifically in the interests of health (AATSE, 2004).  This 
precautionary approach has meant that supply of treated wastewater to end 
users has either not been allowed because of health concerns, or it has been 
allowed but only after additional safety measures have been undertaken. 

Excessive application of the 
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One researcher stated that “Health Departments claim that recycled water is 
not high enough quality and introduce unnecessary regulations inhibiting 
uptake of recycled water options”.  A supplier claimed that the Kwinana Water 
Reclamation project in Western Australia has been impeded by “extremely 
conservative environmental regulators” and “delays and cost increases have 
resulted”.     

Similar impediments have also been identified in Europe, where it has been 
stated that it is not always easy to obtain a permit for the use of reclaimed 
water as the lack of clear criteria has resulted in public administration bodies 
relying on conservative assumptions (Bixio, et al., 2005).  

Related to the precautionary principle that may act as a veto on projects 
outright, a range of health and environmental regulations can also act as an 
impediment to supply by adding significant compliance costs.  Policies and 
regulatory requirements may have difficulty in keeping abreast of changes in 
technology and social attitudes, and may be excessively prescriptive. In such 
cases, they can become an additional cost. This is articulated by one local 
government respondent, who contended that:  

The EPA and health agencies are setting standards and guidelines too high, when the 
risks are considered, and with high construction prices being experienced at present, it 
makes recycled water schemes uneconomical.  

A survey of users and providers of recycled water conducted by Griffith 
University had earlier found that a major hindrance to the use of recycled water 
by industrial processes was the cost of EPA licence compliance (Higgins et al., 
2002). 

Several users of irrigated recycled water were specific in the nature of the 
regulations that act as impediments to their use. One explained that “State 
Government policy restricts the size of on farm recycling systems thus 
restricting the amount of water that can be recycled”. Another expressed the 
concern that “too many restrictions on irrigation time window, or area 
limitations, may lessen the amount of recycled water we are able to use”. One 
State regulator, argued that, “health departments’ guidelines are at best lengthy 
and at worst incomprehensible”. 

Other respondents cite problems with regulations that, in the words of one 
respondent “only consider the negatives and not the positives”.  Whereas most 
project evaluation tools, such as environmental impacts statements and cost 
benefit analysis, consider projects in their entirety, many of the evaluation 
frameworks and regulations on recycled water projects consider only the 
damaging impacts of the project. For example, one respondent involved in the 
Kwinana Water Reclamation project in Western Australia stated that the 
project involved a reduction in the disposal of effluent into a shallow water 
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offshore area. Yet, he suggests that the project receives little credit for this, but 
instead has to justify the additional disposals that occur in deeper water and 
less environmentally sensitive offshore areas.   Cullen (2003) had previously 
suggested that there is a tendency for regulation to be “prescriptive in what has 
to be done rather than prescriptive of the outcomes required”. Hatton 
Macdonald and Dyack (2004) argued that there is a “risk that over time, EPA 
decision-making may become isolated from the larger environmental concerns 
and may not be taking into account overall water scarcity and larger 
environmental consequences”.   

Not only is the regulatory burden a potential problem in an absolute sense, it 
can also be problematic if regulations focus disproportionately on one product 
relative to other competing products. In this case, the impediment is where 
those wishing to supply or use recycled water face more burdensome 
regulatory requirements than if they were wishing to supply or use first use 
water. As one water authority respondent claimed:  

Regulation, including approvals, ongoing monitoring and reporting required for reuse 
schemes add another tier of cost not applicable to other sources thereby diminishing 
potential returns and therefore investment. 

Some respondents even challenge the very grounds on which the recycled 
water regulations are based.  For example, one user on the lower Murray 
suggested that irrigation users drawing water straight out of the river did not 
have to adhere to the same “mass of regulations and prescriptions” as those 
using treated wastewater, despite the treated wastewater often being cleaner 
than the water straight out of the lower Murray. As an example, he explained 
how the produce of wastewater irrigated agriculture has to be labelled as the 
produce of irrigated water, yet the produce of irrigation water drawn directly 
from the lower Murray, which is often water of lower quality and has higher e-
coli counts, does not have to be labelled.  This, according to the respondent, 
places the use of recycled water at a disadvantage with the use of other water 
sources.  

The same respondent also claimed that the application of biosolids to land via 
recycled water use is heavily regulated in terms of concentration, quantity and 
timing of applications, yet at the same time “hundreds of tonnes of manure” is 
being applied as fertiliser to neighbouring properties without any regulation. 
When it rains and some of the manure becomes suspended in a liquid, the fate 
is “the same” and the consequences “may even be worse … than the impacts 
of recycled water”. Yet, this respondent suggested “… no one seems to care”.  

Not only can existing regulations act as impediment to supply, but the risk of 
the regulatory environment changing in the future can pose a further 
impediment to investment in the present. As one supplier explained 

Regulatory risk 
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“producers need confidence that the regulations will not change in ways that 
affect their ability to gain returns on investment”. 

Regulatory change has impacted on a number of international recycled water 
schemes.  For example, as a consequence of the cross-contamination incident 
in the Netherlands (see section 2.3.2), the Dutch regulators, due to the 
possibilities of misuse of recycled water by householders resulting in an 
unacceptable risk to health, decided to terminate large-scale dual water supply 
schemes for households and to increase the regulated quality level of all 
recycled water. The changes in regulations were expected to impact on the 
economic viability of a number of recycled water projects (Cooperative 
Research Centre for Water Quality and Treatment, 2003a & 2003b). 

As identified in Figure 23, researchers and policy makers are more likely to 
perceive inadequate guidelines as an impediment to supply, relative to other 
stakeholder groups.  

Figure 23 Inadequate guidelines on use and treatment as an impediment to 
supply 
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There are also several issues with respect to plumbing codes that present 
potential barriers to effective implementation of best practices for onsite 
sewerage treatment and greywater (Workman, et al., 2003). In general, the issue 
of cross-contamination is the most serious issue.  

According to the PMSEIC (2003), cross-connection of the recycled supply 
with the drinking supply, which must be laid with purple pipes within houses is 
a significant risk factor that will necessitate modification of plumbing codes, 
strict regulation and auditing. 

Plumbing codes 
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A draft Plumbing Code of Australia, released in 2004, is expected to help 
facilitate national product approval and define plumbing standards to be used 
(Dillon et al., 2004).  Dillon argued that these need to be embraced by each 
State and supported by continual professional development for plumbers, 
through programs such as GreenPlumbers.  

A respondent involved in the plumbing industry stated that the impetus for the 
Victorian Recycled Water Plumbing Guide has been driven by an industry concern 
regarding liability. He noted that they were developed to, “ensure that industry 
clearly understands the requirements” associated with the laying and 
connecting of third (purple) pipes. 

2.5.3 Public sector protection of status quo 

Another aspect of the policy and institutional arrangements that has been cited 
as impeding investments in recycled water is the public sector ownership of the 
water supply industry. Governments’ roles as owners of water authorities may 
have an influence on the pace of reform and development of competition in 
the water recycling industry. 

Several respondents to the survey identified the issue of the public sector 
protection of the status quo as an impediment to the increased utilisation of 
recycled water.  The stakeholders’ perceptions of governments’ inertia came 
from two different elements of thought – one that the government was failing 
to take on an expected leadership role and the other issue being that the 
government is protecting its revenue source from water authorities. 

In regard to the former issue, comments such as, a “lack of national 
leadership” and a “lack of willingness to make tough decisions” capture the 
sentiment of many stakeholders.  As one water industry association member 
commented, “like any complex and emotive issue it needs strong leadership to 
move forward”.  This echoes earlier comments by the AATSE (2004) that 
“holding back the wider adoption of water recycling has been the uncertainty 
of water agencies, bureaucracies and politicians about what the Australian 
public really thinks of the issues, and how they will react to change”. 

In relation to government being a recipient of water authorities’ revenues, one 
supplier stated that, “the main impediment is lack of willingness/ability to pay 
by Government (as share holder or resource manager)”.  Another respondent 
suggested that “governments have a short term view of water resource 
pricing”. 

Several respondents highlighted the Services Sydney proposal in New South 
Wales, and pointed to the apparent lack of action on behalf of the NSW 
government.  One water industry group member claimed that, “bureaucratic 
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paralysis and deliberate government delays is making it a very slow process 
which is very expensive for the private firm attempting to break the 
monopoly”..  

It is noted, however, that the Commonwealth Government introduced the 
Trade Practices Amendment (National Access Regime) Bill 2005 into Parliament in 
June 2005.  The Bill amends Part IIIA of the Trade Practices Act to implement 
many of the recommendations that were made by the Productivity 
Commission in its 2001 review of the National Access Regime 
(Commonwealth of Australia, 2005). 

2.6 Physical and technical impediments 

2.6.1 Inadequate physical access/ availability of supply  

Perhaps the most obvious impediment to the supply or use of recycled water is 
one of a simple lack of availability: availability of the recycled water from the 
user’s perspective and availability of effluent from the supplier’s perspective. In 
this way, ‘access’ is not just an issue of property rights and law. Access can also 
be seen as a physical issue, where access by potential users to recycled water is 
impossible or impractical due to waste water not being available in the place 
where it is needed to be used. It is a potential impediment to recycled water use 
when the recycled water is not available at all (when demand for wastewater to 
recycle outstrips supply), or where it is available but in the wrong locations or 
at a considerable distance, or requires storage for use in peak times (e.g. for 
summer irrigation). 

It is important to note that this aspect is particularly project specific.  In 
regional and country areas, treatment plants have generally been located 
beyond the township fringe in rural areas.  The relative close proximity of 
horticultural and agricultural users to these plants has meant the reuse of 
secondary treated effluent for irrigation purposes has been implemented, either 
on public or privately owned properties.  The majority of the major Australian 
cities are served by a small number of large treatment plants located close to 
the coast to facilitate effluent disposal.  

Only 12 per cent of respondents felt that the problem of a lack of reliable 
supply was a “very significant”  impediment to the use of recycled water. 
Nevertheless, for those who face this as an issue, it is likely to not just be an 
impediment to be overcome. Rather, and in some circumstances, it may make 
the use of recycled water totally impractical or impossible.  The simplicity of 
the problem as it relates to the use of recycled water is captured by one 
respondent, “… obviously can’t use the water, if it isn’t available”.  Another 
explains the problem more in terms of reliability of adequate supply, explaining 
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that “as a large volume water user, access to recycled water would be desirable 
if the supply were both reliable and of sufficient quantity”.  

It can also be a problem on the supply side where, for example, access to the 
required quantity or quality of wastewater may not be available, in order to 
treat and transport it to the users. Survey responses to these issues were varied. 
Only 23 per cent felt inadequate physical access was a “very significant” 
impediment to supply. Issues raised in this respect include: 
• The problem of overcoming distance in allowing for city generated 

wastewater to be utilised for rural purposes; 
• Distance and/or elevation from source to use sites; and 
• Lack of availability in areas remote from centralised treatment plants - 

Sewer mining has been proposed as a solution to this, but then the depth 
of main sewers can become a further impediment. 

As some of these issues also relate to the cost of supply, they have been 
discussed further in Section 2.4.1.  

2.6.2 Treatment and monitoring requirements  

The pollutants in wastewater present an impediment to wastewater investment 
in two major ways. Firstly, there is the practical difficulty, in some cases 
impossibility, of removing all of the pollutants from wastewater such that the 
water can be safely reused. A further impediment lies in both the cost involved 
in deploying the technologies and management solutions for removing the 
pollutants, and the subsequent water quality monitoring requirements. 
Regulatory authorities are increasingly requiring lengthy “proof of 
performance” testing, particularly for new technologies not previously used for 
the production of high quality recycled water. 

Dillon (et al., 2004) identified the need for further research into the removal 
efficiencies of the current treatment technologies, and the need to develop 
technologies that are more effective and targeted at removing these 
compounds, including endocrine disrupting chemicals (EDCs), 
pharmaceutically active compounds (PhACs) and personal care products 
(PCPs).   

Diaper (2004) specifically reviewed innovative technologies commercially 
available in Australia for improved management of greywater, household 
rainwater, stormwater, and in-situ reclaimed water. She found that 
decentralised wastewater collection, treatment and distribution systems are 
proliferating and in some areas STED (septic tank effluent disposal) schemes 
have proved economic. Greywater and stormwater treatment technologies are 
also emerging but uptake is limited by cost to niche markets.  

Inadequate physical access 
a cost related impediment  

A call for improved 
treatment technologies 
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Although few respondents referred to specific technical challenges of water 
treatment and pollutant removal (most speak in more general terms of 
treatment as a component of the cost of supply), one water association 
respondent explains how: 

Treatment plant construction costs to achieve Class A recycled water requires 
significant disinfection plant costs. When high salinity levels are present then the cost 
to treat increases sharply and usage controls become more complex. 

An end user described how: 
Many contaminants in waste water (pharmaceuticals, pesticides, heavy metals etc.) are 
not generally considered when assessing whether water is fit for purpose. Any single 
contaminant may prohibit use for a particular application or long term use. 

It is not just the once-off cost of removing pollutants, such that an acceptable 
(for purpose) water quality is reached, that presents a barrier to investment. 
The cost of ongoing monitoring of water quality can also be significant. The 
challenge for many recycling projects is how the health and safety of users can 
be protected on an ongoing basis, while ensuring that costs to suppliers are not 
prohibitive.  

An example of how monitoring requirements can act as impediment comes 
from the early designs of Christie Walk in Adelaide, an example of water 
sensitive design as part of an urban infill project (cited in Mitchell, 2003). 
Initially there had been plans for extensive use of treated wastewater. However 
the $1000 per week monitoring regime required was considered prohibitive. In 
another study conducted by Higgins (et al., 2002), prospective recycled water 
users commented that they envisage expensive monitoring costs involved with 
the implementation of recycling schemes. 

A number of respondents to the survey reported that the cost of treatment and 
monitoring requirements is significant and is an impediment to the supply of 
recycled water.  For example, one water association respondent noted that, 
“When high salinity levels are present then the cost to treat increases sharply 
and usage controls become more complex”.  A supplier explained how the 
“cost to monitor in accordance with Department of Health Requirements … 
sampling and analysis requirements, particularly for Virus, are significant”. 
Furthermore, another water authority respondent stated that, “the impediment 
is DHS consistently changing the testing requirements for proof of 
performance”.  

2.6.3 Lack of technical knowledge and practical experience 

Some commentators have suggested that the level and nature of research and 
development on recycled water has been inadequate or not sufficiently co-
ordinated. Potential investors may not have access to sufficient information 
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about how to overcome specific technical challenges they may face.  However, 
the research suggests this issue is no longer as significant as it may have once 
been, with a majority (63 per cent) of survey respondents believeing that this is 
an “insignificant” impediment to investment in supply. 

PMSEIC (2003) reported that knowledge gained from the experiences of early 
water recycling schemes may help to lower the operational costs of new 
projects. However, the Council also reported that knowledge is being lost, 
“due to the absence of full life-cycle analyses along with human health, 
environmental and social assessments” (PMSEIC, 2003).  Hatton MacDonald 
and Dyack (2004) argued that a “backlog of knowledge coordination and 
transfer” exists in Australia and that this issue needs to be addressed. They 
conclude that “risk can be reduced and managed by public and private 
investment in research and development”. 

Various comments by stakeholders reveal that the problem of a lack of 
technical and scientific knowledge can act as an impediment in two ways. 

The first way is a direct impact of a lack of technical and scientific knowledge 
for users or suppliers. This can lead to inefficient decisions based on flawed 
information, cost blowouts, or canprovide a disincentive to investment in the 
first place. For example, one end user described what he sees as “not enough 
information on modern recycling technologies”.  Another suggests that “there 
are many examples of wastewater reuse in agriculture … that have faltered due 
to inadequate credible technical knowledge being provided”.   

The second, and more indirect impact of a lack of technical and scientific 
knowledge, is that the lack of access to technical and scientific knowledge for 
regulators and government creates risk and uncertainty which, in turn can 
cause them to adopt precautionary approaches to project evaluation and 
regulation.  As discussed in Section 2.5, this can act as an impediment to both 
the supply and use of recycled water.  One researcher suggests that “crucial 
gaps in regulators’ scientific knowledge” is a significant impediment and is 
“causing costs to proponents to increase, and in some cases causing projects to 
not be viable”.  He claimed that, “the existing standards are based on 20 year 
old technologies”.  One environmental regulator acknowledged that the 
precautionary principle is required due to scientific uncertainty, and the need to 
guard against what cannot be foreseen.  Delays in the approvals process can 
also be caused by a lack of scientific knowledge, according to one respondent. 
He stated that the “time taken in starting innovative projects is enormous 
because of scientific capacity lacking in regulatory agencies”.  

However, one respondent who supplies water reserve systems, offers an 
alternative view on the need to increase knowledge through further research. 
In questioning the need for further research, he argued that: 

Improved knowledge 
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Water reuse is a well understood and proven approach in many parts of North 
America and in Europe, with no detrimental impact on health and safety.  Here, we 
want to research everything again and see how the technologies work in Australia on 
Australian wastewater. 

Another respondent, involved in marketing environmental awareness, 
indicated that the knowledge may exist, but is not necessarily in the hands of 
those in the best position to use it. He stated that there are “some positive 
example of recycled water use… but communication lessons no transferred 
elsewhere”. The clear implication here is that communication of what is 
known, in addition to further research into what is not known, and is required. 

A clear trend in the attitude of stakeholders to the perception of access to 
technical knowledge as an impediment is revealed in Figure 24.  Of all 
stakeholder groups, it appears as though those involved in research are more 
likely to perceive the inability to access technical knowledge as a “very 
significant” impediment. Respondents from other stakeholder groups were far 
less likely to view this issue as “very significant”. 

Figure 24 Inability to access technically knowledge as an impediment to 
supply 
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2.7 Environmental impediments 

2.7.1 Impact on the environment 

Although use of recycled water may give rise to improved environmental 
outcomes through lower water extraction and reduced wastewater discharge, it 
may also give rise to other adverse impacts on the environment. These may 
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either prevent the utilisation of recycled water altogether or involve significant 
costs in undertaking ameliorative measures.  The most significant 
environmental concerns identified by stakeholders include the presence of high 
salinity levels and trace organic constituents in recycled water, problems 
associated with pollutant disposal, high energy demands of recycled water 
schemes and impacts on environmental flows.  In identifying environmental 
impacts as the biggest impediment to the supply of recycled water, one 
researcher respondent described how “environmental management is critical, 
adverse consequences are possible resulting in lack of activity”.  

The survey results suggest that, although many stakeholders do not perceive 
this to be a significant impediment (with 45 per cent of survey respondents 
stating that the impact on the environment was “not significant”), for some 
respondents the issue was of paramount importance. There was little middle 
ground on this issue. Respondents tended to be adamant that the issue was 
very important, or that it was not important at all.  Comments such as “the … 
impact of salt, nutrients and chemicals of concern on receiving environment”, 
and the difficulty of the challenge of “maintaining long term sustainability” 
were identified by some respondents. Many others felt the bigger impediment 
was the response of regulators to “perceived” and “unfounded” environmental 
concerns. 

The issue of high levels of salinity in recycled water was identified by several 
respondents, particularly those involved in the use of recycled water in 
irrigation. Salinity reduces the viability of recycled water for irrigation purposes 
and can have significant impacts on the environment.  Amongst the many 
potential impacts of the use of saline water in irrigation are impacts on plant 
growth, increase soil sodicity and impact downstream, freshwater 
environments (McFarlane, 2005).  Several regulators stressed the concern 
about the impacts of salt in recycled water used in irrigation entering 
groundwater via infiltration, and surface water supplies via runoff.  Stevens, 
Unkovich, Kelly and Ying (2004) have previously found that salt management 
is seen to be the biggest long term concern for irrigation of recycled water on 
food crops and turf.   

To the extent that the availability of recycled water increases overall levels of 
irrigation, a further concern is the potential for exacerbating wetland salinity. 
The process of wetland salinity does not require that the water used in 
irrigation be saline. Rather, it is the process of irrigation water infiltrating, 
causing groundwater tables to rise, and bringing up subterranean salts to the 
surface. Such a process can occur even if the recycled water is largely salt free.  
The AATSE (2004) stated that disposing recycled water on land rather than at 
sea is impeded by the inadequacy of modelling of the expected impacts, 

Salinity levels in the recycled 
water 

Wetland salinity 
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including the threat of rising water tables and salinity and the risk of 
waterlogging in low lying areas. 

Another issue in the use of recycled water is the potential for the nutrients in 
the water to enter groundwater or surface water courses. Although the 
nutrients in recycled water can be beneficial to plant growth, the same 
nutrients in rivers or lakes can lead to eutrophication and algal blooms. This 
threat resonated with some respondents. One supplier explained that the 
“nutrient content of recycled water is a major concern regarding potential 
impacts on freshwater ecosystems”. 

The counter to this concern over increased nutrient levels in waterways is that 
the use of recycled water itself does not create additional nutrients into itself. It 
may act to relocate them, but for all the additional nutrient introduced into an 
environment through the application of recycled water, it is taken from 
elsewhere. In fact, to the extent that the plants and soils can utilise nutrient, it 
may act to lower the overall nutrient load entering rivers, streams, estuaries and 
offshore areas.  

Ying, Kookana and Waite (2004) undertook a literature review on trace organic 
constituents in recycled water in Australia. The literature is clear that there are 
many chemicals and naturally produced hormones contained in sewage that 
have been detected at very low concentrations. In addition, there is evidence of 
their effects on populations of shellfish, fish, frogs and crocodiles where 
partially treated sewage is discharged directly into surface waters.  

Before wastewater can be used as recycled water, the treatment process must 
remove some of the pollutants from the water. Disposal of the residual of this 
process can create problems. As one supplier describes “… concentrate 
disposal can create environmental and financial issues especially for inland 
communities”. 

The long-term environmental impacts of recycled water appear to be 
particularly uncertain.  Stevens, Unkovich, Kelly and Ying (2004) reviewed 
impacts on soil, groundwater and surface water from sustained irrigation of 
food and turf crops with reclaimed water. They found that there was still 
uncertainty with respect to long-term environmental issues, including longer 
term impacts on water bodies and on the soil resource.  Lehmann (et al., 2003) 
argued that there is a role for long-term modelling of the sustainability of soil 
and groundwater systems under irrigation with recycled water containing 
additional salts, nutrients and pathogens. 

The uncertainties and lack of knowledge about the precise environmental 
effects of the use of recycled water may act as an impediment. One local 
government respondent reported that concerns regarding the impact recycled 

Nutrients 

Trace organic matter 

Concentrate disposal 

Longer term impacts 

Environmental impacts and 
the precautionary principle 
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water would have on historic trees in the area has resulted in an impasse for 
the supply of recycled water to parks and gardens in the council area.  The 
government official stated that he had been unable to find studies to prove that 
the trees would not be adversely affected and the precautionary principle was 
applied.  When the precautionary principle is applied in this way, the onus of 
proof rests on the proponent of the recycling scheme to show that there would 
be no environmental impacts, rather than opponents of the scheme showing 
that there would be.  According to some respondents, this approach makes 
supply of recycled water difficult (as discussed in Section 2.5.2).  

Several stakeholders expressed a concern that the environmental imperatives 
placed upon recycled water schemes were significantly higher than those placed 
on incumbent water and wastewater systems.  One respondent recorded the 
experiences of one potential recycled water scheme, where the Department of 
Environment refused to approve an urban reuse scheme for parks and gardens. 
He stated that, “despite general agreement that the project was unlikely to 
actually cause environmental problems in the estuary, the risk was not willing 
to be taken for the small potential benefits”.   

It has been recognised that the energy required to produce and supply recycled 
water may increase greenhouse gas emissions.  Hence in terms of 
environmental sustainability, there may be a trade-off between conserving 
water resources and increasing greenhouse gas emissions.  Increased energy use 
through the use of recycled water may result from high quality treatment 
processes and pumping, where necessary, to transport treated wastewater to 
sites of use.  Energy consumption generally increases with an increase in the 
quality of recycled water required (Tangsubkul, et al., 2003).  The AATSE 
(2004) stated that the knock-on impacts need to be taken into account, 
particularly in relation to energy use and the subsequent impact on greenhouse 
emissions and the energy costs of additional filtration and treatment.   
Tangsubkul (et al., 2003) stated that if reducing the energy consumption is not 
possible then there is also an option of shifting to a cleaner energy source.  

The high energy requirements associated with recycled water was noted by 
several respondents.  In this context, one marketer commented: 

additional environmental burdens must be mitigated … i.e. increased energy 
associated with processing and transport of recycled water … these days people will 
not tolerate sacrificing one element of the environment to benefit another’. 

A property developer highlighted the same trade-off, in posing the following 
questions: 

Is it really worth treating water to recycle it when you are adding large amounts of 
greenhouse gas to the atmosphere? How do you compare greenhouse gas emissions 
with water savings? Should we just make use of existing infrastructure and water 
supply? 

High energy requirements 
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While the overall results of the survey suggested that the impact on the 
environment was an insignificant impediment, Figure 25 reveals a significant 
divergence in opinion between the stakeholder groups.  Regulators and 
researchers are more likely to believe that the impacts on the environment are 
an important issue impacting the supply of recycled water, with 36 per cent and 
29 per cent (respectively), perceiving impacts on the environment to be a “very 
significant” impediment.  Only 9 per cent of policy makers and 11 per cent of 
users saw impacts on the environment to be a “very significant” impediment.   

Figure 25 Impact on the environment as an impediment to supply 
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2.8 Legal impediments 

2.8.1 Liability risks 

The liability risks associated with the use and supply of recycled water may also 
be an important impediment to investment in recycled water.  The 
stakeholders studied in this research identified liability risks as one of the more 
important impediments to the supply of recycled water.  Overall, 43 per cent 
of respondents believe that the issue is a “very significant” impediment to 
supply, while only 18 per cent believe it was “insignificant”. 

There are several potential legal issues in both the production and use of 
recycled water that may act to undermine investment, most notable of which is 
the principle of liability.  While the existence of liability risks may deter water 
authorities from supplying recycled water in some cases, their significance as an 
impediment will depend on the extent to which they can be effectively 
managed. The cost or lack of knowledge in developing suitable contractual 

Impact on the environment 
as an “insignificant” 
impediment 

Management and liability 
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arrangements may also be a constraint, although in recent years there has been 
a development and promulgation of ‘standard form’ contracts for the supply of 
recycled water.  For example, in 2004, CSIRO commissioned the Manual on 
Reclaimed Water Agreements (Di Carlo and Sherman, 2004).  The purpose of the 
manual is to “broaden the community’s understanding of the risks and how to 
properly manage potential liability such as it exists” and provides model supply 
and purchase agreements for reclaimed water for users and suppliers to work 
from. 

Several respondents reported on incidences of the uptake of recycled water 
being prevented due to unresolved liability issues. This confirms earlier work 
by PriceWaterhouseCoopers (2000), in its report to the Queensland Water 
Recycling Strategy, who stated that “an industry perception is that the public 
liability of recycled water has been an impediment to widespread application”.  
Similarly, in a study of water reuse projects in Europe, the results found that 
the issue of “tied liability” was one of the most important issues in recycled 
water (Bixio, et al., 2005). 

Water authorities may be sued for negligence if it is judged that they have failed 
to take reasonable precaution to prevent others from foreseeable harm, as may 
occur if supplied water is not of appropriate quality or if monitoring 
arrangements are deemed inadequate. A statutory authority may also be liable 
for breach of any specific duties imposed on them by legislation. Other sources 
of potential liability include breach of contract, the Trade Practices Act, and 
specific legislation (e.g. environmental legislation). 

There is evidence that the Trade Practices Act contains residual liability to the 
water supply authority.  It suggested that this risk can be mitigated by warnings 
and educational campaigns (AATSE, 2004).  Higgins (et al., 2002) noted that 
the quality of recycled water may change during storage and distribution.  This 
complicates the liability risks of recycled water and necessitates a tightening of 
the definition of quality to mean at the point of use rather than the point of 
discharge.  In addition, the continuing identification of new chemicals (both in 
potable and recycled water) may result in future liabilities that are currently 
unknown. 

One supplier interviewed in this research explained how it sought to minimise 
exposure to liability through adequate contracts and warnings on use such that, 
as long as the water is provided to the contracted minimum standard, the risks 
of use rest with the user. However, not surprisingly, users are reluctant to 
accept such risks.  For example, a local government that currently supplies 
recycled water to a number of sporting grounds reported that it has been 
unable to provide recycled water to schools due to the Education 
Department’s refusal to accept liability for the water once it enters schools’ 
properties.  This is despite schools showing significant interest in the recycling 

Water authorities may be 
sued for negligence 
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scheme.  The local government stated that it could not accept liability for the 
water once it entered the school’s property as it could not ensure the proper 
use of the water.  As a result the discussions have come to a standstill. Another 
respondent provided an example of a council not prepared to accept recycled 
water for fear of liability in the event one of their ratepayers received an 
infection after falling on the field and opening a wound. The end result was 
that “the council chose to not have the recycled water at all … what a waste”.   

Other respondents highlighted the need for legislation “to reduce the possible 
legal implications”.  One lawyer who responded to the survey suggested that 
the sector “may require statutory enactment to vest ownership and limit 
liability”.  While following relevant guidelines and imposing appropriate 
contractual conditions on users may minimise such risks, other risks (e.g. 
criminal liability under legislation) may be more problematic. In California, 
recycled water suppliers’ liability is limited to meeting the water quality 
regulations (AATSE, 2004). 

While all stakeholder groups are concerned with the liability risks as an 
impediment to supply, suppliers (47 per cent) and regulators (50 per cent) are 
more likely to perceive this impediment to be “very significant” (Figure 26).  

Figure 26 Liability risks as an impediment to supply 

Impediments to Supply - Liability Risks

43%

33%

47%
50%

43%

32%
35%

0%

10%

20%

30%

40%

50%

60%

O
ve

ra
ll

En
d 

U
se

r

Su
pp

lie
r

R
eg

ul
at

or

R
es

ea
rc

he
r

M
ar

ke
tin

g

Po
lic

y

Stakeholder role

%
 o

f r
es

po
ns

e 
of

 'v
er

y 
si

gn
ific

an
t'

 

 

Liability risks a “very 
significant” impediment 
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3 Summary and conclusions 

3.1 Summary of stakeholder views 

Thus far in this report, impediments have been explored individually and 
generally in isolation from other impediments. This section brings all 
impediments together, in terms of how significant the stakeholders believe the 
impediments to be relative to each other. 

Overall impediments confronting the industry  

The stakeholder review identified that issues associated with cost are perceived 
by stakeholders across the industry to be the most significant impediment to 
recycled water.  When asked to nominate the most important impediments to 
the recycled water industry as a whole, including simultaneous consideration of 
both supply and demand side impediments, the issue of cost was a dominant 
theme. In fact, approximately 50 per cent of all respondents believed that the 
single most important impediment related to issues of cost, either cost of 
supply or the cost to the user being too high, or the cost of alternative water 
sources being too low. Approximately 13 per cent were quite specific in 
explaining that the problem was one of relative cost and that reluctance to use 
recycled water reflected, at least in part, the cost of alternative sources of water 
being too low.   

The other dominant issue identified by respondents related to issues of public 
perception, with 15 per cent nominating this as the most important 
impediment overall. Most of these identified the public’s perception of health 
risks and the yuck factor as the main issues. Other broad themes identified by a 
number of respondents as the most important impediment included: 
• Regulatory burden / overly prescriptive regulations (6 per cent),  
• Insecure/lack of supply to users (of recycled water) or suppliers (of 

wastewater) (6 per cent), 
• A lack of leadership/political will (5 per cent), 
• Inconsistent guidelines/regulations (4 per cent), and  
• Environmental impacts (3 per cent). 

Issues relating to cost 
identified as the most 
important impediment to 
recycled water 
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Impediments to use 

Looking first at the demand side, the view of stakeholders on the relative 
significance of various impediments is summarised in Figure 27.  The most 
important impediment to use, as based on responses to the survey, is the cost 
of recycled water relative to the cost of alternative water sources. 
Approximately 60 per cent of respondents identified this as a “very significant” 
impediment to use. Other impediments to use identified as important include 
health concerns over the safety of using recycled water, and a resistance 
amongst users to adopt change and use what is a relatively ‘new’ product 
compared to more traditional first-use water. 

Figure 27 Impediments to use of recycled water – all respondents 
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Note: Based on a sample of 101 key stakeholders in recycled water industry. 

When results are filtered to only include those who reported to being users of 
recycled water, slightly different trends are apparent. This is evident in Figure 
28, which shows results for users only. It suggests that, users are more likely to 
see health concerns as a “very significant” impediment to use, but are less likely 
to see that a resistance to adopt change is “very significant”.   

Cost of recycled water 
identified as a “very 
significant” impediment to 
use by a majority of 
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Figure 28 Impediments to use of recycled water – users only 
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Note: Based on a sample of 27 recycled water users 

Impediments to supply 

The issue of cost has also been identified by stakeholders as the most 
significant impediment to supply. Specifically, the key issue here is one of the 
costs of the infrastructure that is required to supply recycled water. This was 
identified as a “very significant” impediment to the supply of recycled water by 
almost 80 per cent of respondents, as identified in Figure 29. The next most 
important (but related) impediment reported was the lack of financial 
incentives for suppliers. 

Cost of recycled water 
identified as a “very 
significant” impediment to 
supply by a majority of 
stakeholders 
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Figure 29 Impediments to supply – all respondents 
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Note: Based on a sample of 101 key stakeholders in recycled water industry. 

Issues of complexity in project implementation – typically arising from issues 
such as lack of co-ordination between relevant authorities - and lack of 
consistent evaluation methodologies were considered more important to the 
suppliers themselves, rather than all stakeholders in the industry. This is 
evident in the differences between Figure 29 and Figure 30. However, the 
issues of infrastructure costs and lack of financial incentives remain the most 
significant impediments to the suppliers of recycled water. 
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Figure 30 Impediments to supply – suppliers only 
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Note: Based on a sample of 45 stakeholders involved in recycled water supply 

Issues of access 

Of all issues relating to rights, access and entitlements to recycled water, it is 
the issue of unclear liability that most respondents believed is most significant, 
followed by unclear stakeholder roles.  It is pertinent to note from the 
interview and open ended survey questions, that although only a minority of 
respondents believed that these issues of rights, access and entitlements are 
“very significant”, those who did tended to be adamant that it is in this area 
that the major challenges facing the recycled water industry lie.  

Issue of unclear liability a 
“very significant” issue of 
access 
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Figure 31 Issues of access and entitlements  
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Note: Based on a sample of 101 key stakeholders in recycled water industry. 

When the results are broken down into stakeholder categories, a clearer picture 
of stakeholder groups’ concerns with issues of access and entitlements 
emerges.   

Relatively more users perceive insecurity of long term supply to be a “very 
significant” impediment than any other stakeholder group, whereas more 
suppliers view unclear liability issues as a “very significant” impediment. 

Figure 32 Issues of access and entitlements – by stakeholder group 
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3.2 Discussion and conclusions 

The research and stakeholder consultation undertaken for this project 
identifies a wide range of issues seen as being impediments to the greater 
uptake of recycled water.  While the results of the stakeholder survey need to 
be interpreted with care (as discussed in section 1.4), they suggest that the issue 
of cost is seen as the most significant all encompassing impediment. This 
encompasses the cost of supply (from the suppliers’ perspective), the cost of 
the recycled water to the user (particularly relative to alternatives), and the cost 
of regulatory compliance. Related impediments of investment risk and 
complexities in project management and regulation were also seen as 
important, with the later being most notably seen as an impediment by users 
and suppliers.  

The other dominant issue identified by respondents related to issues of public 
perception. Most of these identified the public’s perception of health risks and 
the yuck factor as the main issues.  

Other broad themes identified by stakeholders as important included: 
• Insecure or lack of supply; 
• Liability risks; 
• A lack of leadership/political will; 
• Inconsistent guidelines/regulations;  
• Resistance to change, particularly perceived as an issue; and  
• Environmental impacts, particularly perceived as an issue by regulators and 

researchers.  

It is also evident that there are different perceptions of the issues between 
different stakeholder groups with different roles in the industry. The 
stakeholder groups with the most divergent views tended to be users versus 
those of researchers and regulators.  

It must also be recognised that the impediments experienced by stakeholders 
will vary in accordance with the type of recycling scheme being considered.  
For example health risks (and perceived risks) increase in line with the more 
direct use of recycled water; the cost of recycled water schemes are more likely 
to be an impediment if the wastewater is a significant distance from the end 
users; and environmental concerns in regard to salinity are more pertinent for 
the use of recycled water in irrigation. Further investigation, unbundling the 
different types of water recycling, may be valuable. 

An overall impression from a review of the literature is that there has been a 
wealth of previous research on impediments to recycled water use (i.e. the 
demand side), and relatively less on impediments to recycled water supply and 

Research suggests that cost 
is the most important 
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investment (i.e. the supply side). Of course, the two are inextricably related, yet 
it is important to recognise how, in terms of impediments to investment, the 
demand side impediments are only part of a bigger picture. 

An overarching theme from the research is that recycled water – as a relatively 
new product – is associated with a range of risks that, if not appropriately 
managed, can act as a major inhibitor to investment in and use of recycled 
water.  

In addition to identifying and prioritising the various impediments to greater 
use of and investment in recycled water, the literature and stakeholder views 
also make various suggestions as to how best to address these impediments. 

The most frequently cited suggestions included: 
• Clarifying ownership rights to stormwater, effluent and recycled water, 

including water stored in aquifers; 
• Increasing the community’s recognition of the water shortage issue in 

Australia, and hence the need to adopt change; 
• The need for more complete health risk data and health risk management; 
• The need to better understand environmental impacts and reduce 

uncertainty, so that reliance on the precautionary principle as a risk 
management tool can be relaxed; 

• The need for public education of the real, as opposed to perceived, health 
and environmental risks; 

• Reform of prices for alternative water supplies to ensure they reflect the 
full social cost of their provision and use and some proposals for recycled 
water to be subsidised; 

• Where possible, regulators to provide more certainty and as to future 
arrangements so as to reduce risks for users and suppliers/investors; 

• Governments to take a greater leadership role to encourage both the supply 
and use of recycled water; 

• Adoption of more consistent and comprehensive evaluation frameworks; 
• Better coordination of  policy and regulation pertaining to recycled water 

projects; 
• A less conservative and prescriptive and more holistic approach to 

environmental regulation of recycled water; 
• Better communication of technical research; 
• Greater involvement of the public in the decision-making process in order 

to gain greater community acceptance; 
• Legislative change to vest ownership and limit liability. 

Recycled water is impeded 
by a number of risks 

The research identified a 
number of suggestions to 
overcome impediments 
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Acceptance of all these suggestions would imply simultaneous action on a wide 
range of fronts. In some cases though the policy prescriptions offered are 
contradictory. That is, solutions to the impediments identified by some risk 
making the impediments identified by others even worse. 

In keeping with the nature of the report as primarily informational and 
representing the views of stakeholders, it is for others to draw appropriate 
policy conclusions. This report presents only a start in the process of 
understanding what are the major impediments confronting the recycled water 
industry and developing appropriate policy solutions. We would, however, 
observe that the prominence given to ‘cost’ as an impediment might suggest 
that addressing the underlying economic incentives may provide an 
environment more conducive to addressing some of the remaining 
impediments.   

It is recognised, however, that different positions on policy conclusions will 
reflect different views as to the underlying objective, and the framework of 
analysis adopted. For some, maximising the use of recycled water is an 
objective in itself, while others would tend to place emphasis on removing any 
artificial distortions to price signals as the key to ensuring recycled water fulfils 
its role in managing the supply/demand balance. 

 

 

 

Looking towards the future – 
which impediments to 
address? 
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