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The influence of regulation on preference for utility infrastructure investment 
to generate income for Australian water corporations
Peter J. Coombes a,b

aCrawford School of Public Policy, Australian National University; bUrban Water Cycle Solutions

ABSTRACT
Effects of price regulation and preference for utility supply infrastructure on Australian urban 
water utilities and urban water markets are examinated using historical data, models of the 
future and a case study of Greater Sydney. Australian regulators utilise the building block 
method based on operating and capital costs, and a Regulatory Asset Base to set nominal 
revenue requirements and ultimately prices for water utility services. Regulation of water 
utilities that is dependent on a Regulatory Asset Base drives preference for utility infrastructure 
and is remote from market mechanisms of consumer demands for water and sewage services. 
These regulatory processes are not linked to the operation of the urban water market of 
government owned utility and distributed solutions, and act to crowd out viable complemen-
tary solutions including water efficiency, distributed water sources and alternative pricing 
models. Government regulation, ownership and operation of utilities may produce strong 
performance from the perspective of urban water corporations but decrease economic effi-
ciency, resilience and social welfare in urban water markets. The role of major water corpora-
tions needs to be redefined in a market recognising multiple complementary water sources 
and services. Regulation of utility services should have regard to the entire market, market 
demand, environmental health and consumer welfare.
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1. Introduction

The sustainable delivery of secure urban water services 
to meet broad socioeconomic and ecosystem objec-
tives is a critical challenge for cities in Australia, and 
the world (IPCC 2021). Australian urban water utili-
ties manage water, sewage and some stormwater infra-
structure that has a current aggregate written down 
value of AUD $170 billion with annual capital invest-
ments of AUD $5.2 billion and annual revenue of 
AUD $20 billion (BOM 2014–2022). Most Australian 
urban regions are supplied with water, sewerage and 
partial stormwater services provided by utilities owned 
by state or local governments that operate at 
a centralised scale (BOM 2014–2022; Byrnes et al.  
2010). These government owned utilities provide an 
essential service. Reporting and regulatory processes 
for urban water management are almost solely focused 
on utility services (Productivity Commission 2020; 
IPART 2020; Infrastructure Australia 2017). The 
urban water market also includes other sources of 
water supply, conservation and sanitation that occur 
at distributed scales from household and business to 
the region (Aisbett and Steinhauser 2011; 
P. J. Coombes, Barry, and Smit 2018).

Australian urban water management has trans-
formed since the 1990s to include greater efficiency, 
transparency and stakeholder engagement 
(Productivity Commission 2020). The urgent 

challenge of the Millennium Drought motivated the 
integration of multiple solutions, conservation and 
innovation into the urban water strategy 
(Infrastructure Australia 2017). The Millennium 
Drought included severe rainfall, streamflow, soil 
moisture and groundwater deficits with hotter condi-
tions across most of Australia during the period 1997 
to 2009. These persistent dry conditions almost 
exhausted urban water supplies to cities, towns and 
rural communities. These initiatives combined water 
solutions from diverse actors with utility services to 
improve the resilience of water management in 
Australian cities. During the 2000s, Australian regula-
tors adopted the Rate of Return or Building Block 
pricing strategies that are based the regulated value 
of infrastructure (Regulatory Asset Base) paid for by 
water utilities (IPART 2020). This regulatory process 
responds to proposals from water monopolies who are 
also the approval authority for infrastructure 
solutions.

Good progress with more efficient urban water 
management was followed by stalled urban water 
reforms and a current need to respond to the chal-
lenges of population growth, climate change, environ-
mental and economic shocks (Infrastructure Australia  
2017; Productivity Commission 2020). The learnings 
from the Millennium Drought and subsequent chal-
lenges have not been reflected in regulatory and 
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governance frameworks, and there is a need for greater 
independence and accountability (Commonwealth of 
Australia 2015b; P. J. Coombes, Barry, and Smit 2018; 
Infrastructure Australia 2017).

Ownership, regulation, operation and administra-
tion by government may be driving a narrow focus on 
the monopoly perspective of state owned water utili-
ties (Commonwealth of Australia 2015b). A barrier to 
entry for water solutions from multiple actors may be 
linked to perceived threats to revenue streams of gov-
ernment utilities which manifests as a preference for 
utility owned infrastructure (NSW Audit Office 2020; 
Commonwealth of Australia 2015a, Troy 2008). These 
shortcomings in governance and project selection pro-
cesses are seen by the Productivity Commission (2020) 
to indicate a need for community driven objectives 
and a greater commitment to independent economic 
regulation.

The NSW Audit Office (2020) found that the nar-
row focus on utility infrastructure has resulted in 
limited investigation, implementation and support 
for including utility demand management, comple-
mentary water sources from multiple actors and con-
servation in urban water strategies. Inclusion of these 
complementary water solutions was hampered by 
inadequate price signals, limited action to remove 
barriers to entry and assessment methods that favour 
utility owned supply infrastructure. This preference 
for utility supply infrastructure and crowding out of 
complementary solutions is described by the NSW 
Audit Office (2020) as decreasing the economic effi-
ciency, resilience and social welfare of cities in 
response to population growth and climate change.

Commonwealth of Australia (2015a) and Finkel 
et al. (2017) reported similar challenges in the regula-
tion of energy utilities that included over investment 
in utility infrastructure to seek higher revenue alloca-
tions. These outcomes were created by application of 
excessive reliability and security standards, and infor-
mation asymmetry resulting in higher capital and 
operating costs.

A key principle of systems thinking is to observe 
the drivers of complex systems to understand and 
replicate the actual purpose of the system (P. 
Coombes, Smit, and Macdonald 2016; Meadows  
2008). These processes can reveal the real-world pro-
cesses, values and models that are imposed on deci-
sions about government management of urban water 
resources. Previous systems analysis of Greater 
Sydney region and the BASIX water efficiency policy 
revealed greater economic efficiencies and household 
welfare than other regions (P. J. Coombes, Barry, and 
Smit 2018, 2019).

This study examines sources of water corporation 
income to understand if prices are determined by 
market responses to supply and demand for services 
delivered to water corporation customers. A key 

objective of this investigation is to explore the impact 
of regulatory processes on preference for utility infra-
structure and other solutions.

The characteristics of the regulatory process used to 
set revenue and maximum prices for water corpora-
tions are explored in the Background Section to 
understand the preference for utility infrastructure. 
This includes presentation of the building block reg-
ulation, the urban water market and examination of 
the insights from government inquiries and auditors, 
researchers and regulators.

The Section on Analysis of the Past and Future 
provides an overview of the historical performance 
of the Australian urban water sector. A case study of 
building block price regulation for the Greater Sydney 
and Melbourne regions was used to incorporate real 
world complexity into the investigation and subse-
quent insights. The historical results from the 
Greater Sydney region were then utilised to examine 
the future impacts of price regulation that focuses on 
the value of utility infrastructure.

These processes were utilised in the Discussion 
Section to identify a series of key insights about the 
impact of price regulation of government owned water 
utilities and the urban water market.

2. Background

Meadows (2008) highlights the importance of under-
standing the real purpose or impact of a regulatory 
system which is not necessarily expressed and can only 
be deduced by observing the operation of a system.

2.1. Monopoly pricing and markets, setting the 
context for analysis

Water is essential to life and is subject to broad legis-
lative objectives. The overarching NSW Water 
Management Act 2000 includes ecological, environ-
mental, social and best practice management objec-
tives. The National Water Initiative (NWI) COAG 
(2014) and IPART (2012) pricing principles require 
a real return on the written down value of assets to 
ensure sufficient revenue for efficient delivery of uti-
lity services. These principles include full cost recovery 
to promote efficient investment, operation and use of 
regulated services (Chu and Grafton 2021).

The National Water Initiative also encourages 
improved water efficiency and innovation in urban 
water servicing. A narrow focus on real returns from 
utility assets in economic regulation that inhibits 
innovative urban water servicing options can directly 
conflict with NWI policy commitments.

Australia has experienced a significant movement 
towards a market-based economy over the last 50  
years (Health 2017) that has also influenced 
approaches to provision of utility water and sewage 
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services to our cities (Infrastructure Australia 2017). 
Most of the major urban water monopolies in 
Australia are managed as water corporations and 
the government regulatory process attempts to repli-
cate competitive markets (IPART 2020). The 
assumptions of Australian National Competition 
Policy that competitive markets can provide the 
best service to consumers and society are applied 
to these activities.

The free market philosophy is based on the con-
cepts that ‘the market’ is the best allocator of 
resources, government should only play a minor role, 
industry should practice self-regulation and growth is 
the dominant objective (Jones 2020). Like all big ideas, 
there are advantages and disadvantages to this 
approach. A private business might have a stronger 
and simpler focus than a government, and there is 
arguably better measurement and reporting (Helm  
2020; Stigler 1971). From the corporate perspective 
there may also be more efficient allocation of 
resources and this approach can work very well within 
an adequate regulatory framework or competitive 
market with many buyers and sellers of a similar pro-
duct. The disadvantages are particularly relevant for 
government monopoly services. Jones (2020) 
describes the emphasis on individualism in the market 
based approach that rejects the concept of the public 
good. Thinking about water in this context reveals the 
complexity of the role of water as a private and public 
good that is dependent on location, time and context. 
Water is mobile, is a critical component of the bio-
sphere and can have multiple different uses and own-
ership. The status of water varies from public good to 
private commodity that is altered by engineering, mar-
ket and regulatory structures (Clarke and Stevie 1981; 
Coase 1947). The costs, ownership and classification 
of water also depend on the location of water within 
the system from river to dam storage to distribution 
network to consumers to disposal networks to water-
ways. There is a need to take a systemic viewpoint of 
the cumulative value and status of water. Urban water 
utilities are a special case where governments are 
required to balance their competing roles of owner, 
regulator and policy maker (Infrastructure Australia  
2017).

Stigler (1971) recognises an idealistic perspective of 
the government regulation of public monopolies in 
economic thinking. It is an argument that the private 
operator must respond to shareholders and achieve 
growth in profits which is a stark contrast to the 
government monopoly that is beholden to citizens to 
realise public good. However, the State has the power 
to supply regulation that benefits particular industry 
and economic groups (Helm 2020; Stigler 1971). This 
can provide subsidy by regulation and grants the 
power to prefer solutions to the government entity.

Helm (2020) found that the behaviours of water 
monopolies are shaped by regulation rather than own-
ership. A narrow framing of regulation and govern-
ance objectives acts to reduce wholistic ideals of public 
good to narrow discussions about centralised infra-
structure that increase the viability of the monopoly. 
Dollery and Wallis (1997) describe this process as 
government failure where the government business 
acts in its own interests which is different to the public 
good. Government regulation of its water corpora-
tions also requires a real return on investment in an 
increasing asset base (Chu and Grafton 2021; Helm  
2020) which has similarity to the private sector 
situation.

Tan (2012) explains that government monopolies 
are dependent on private partnerships to deliver infra-
structure solutions. These processes can result in 
selective infrastructure investments that are associated 
with rent seeking behaviours in an environment where 
state subsidies dilute risks and incentives.

It is also commonly assumed that urban water 
corporations are natural monopolies. A natural mono-
poly is expected to provide goods and services to an 
entire market at lesser economic costs than multiple 
businesses supplying parts of the market, and experi-
ences economies of scale with average cost (AC) and 
marginal cost (MC) declining as the quantity of out-
puts increase as shown in Figure 1.

Figure 1 highlights that a natural monopoly max-
imises profits when marginal revenue (MR) is equal to 
marginal cost at lower output (Qm) and higher prices 
(Pm). Regulators aim to manage monopoly behaviour 
and market power by setting prices at Pr where AC 
equals average revenue AR to foster larger output Qr at 
zero excess profit. Note that average revenue AR is 
also demand.

The theory of natural monopolies is also charac-
terised by high fixed costs that are not dependent on 
outputs and low marginal costs. Many authors, such as 
Saddler (2016), Hilmer (2014), Friedman (2002), 
Dollery and Wallis (1997), Di Lorenzo (1996) and 

Figure 1. A natural monopoly with price regulation (after 
Hubbard et al. 2013).
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Coase (1947), highlight that natural monopolies are 
created by government intervention to grant fran-
chises to public utilities. This involves barriers to 
entry and regulation that protects ‘sunk’ infrastructure 
investments from competition. Large-scale and capi-
tal-intensive enterprises do not lead to natural mono-
polies (Di Lorenzo 1996). The provision of urban 
water and sewage services is not a natural monopoly 
process due to diseconomies of scale and the contribu-
tion of other solutions permitted by technological 
advances (Clarke and Stevie 1981; Guldmann 1985; 
Hilmer 2014; Saddler 2016). Stern (2013) explains 
that the regulation based on the RAB protects utilities 
from competition and favours capital-intensive infra-
structure. The RAB approach can also be problematic 
for state owned industries as it can protect inefficient 
investments.

Pricing for utility services also utilises two part 
pricing methods where fixed and marginal costs are 
used to derive fixed and variable prices paid by 
consumers to maintain utility revenue in 
a regulated environment. Marginal costs are also 
used in the assessment of alternative water sources 
and conservation for inclusion in urban water strat-
egy. The water industry assumption that many 
costs are fixed which are ‘sunk’ costs that are not 
counted in derivation of marginal costs produces 
artificially low values that are used in assessment of 
alternative strategies and favours selection of utility 
infrastructure (NSW Audit Office 2020). These 
processes also apply more broadly to the govern-
ment utilities in the water and energy sectors 
(Commonwealth of Australia 2015a, 2015b; Finkel 
et al. 2017; Hilmer 2014).

Pricing decisions can favour demand for utility 
services and infrastructure by setting low comparative 
values for water conservation and complementary ser-
vices. Regulation of monopolies seeks to promote and 
protect sunk investments (Biggar 2009) and can lead 
to an overwhelming resistance to any risk of stranded 
assets that might result from innovative solutions or 
policies (Simshauser 2017). For example, the eco-
nomic level of water conservation (ELWC) is emer-
ging in the water sector and employed in the Greater 
Sydney region to currently assume that water saving 
measures that cost more than $0.31/kL are not viable 
and utility supply infrastructure should be preferred 
(SWC 2022b). In contrast, the variable tariff for water 
services is greater than $2.35/kL, the total water and 
sewage bill for a household with a water use of 200 kL/ 
annum is greater than $5/kL, and spatial costs of 
providing water and sewage services range from $2/ 
kL to greater than $20/kL (IPART 2020; P. J. Coombes  
2022). The prices of alternative (non-utility) water 
sources are also set at 80% of the regulated variable 
price for utility water supply (IPART 2020; NSW 
Audit Office 2020).

Friedman (2002) and Hubbard et al. (2013) explain 
that government regulatory and pricing methodolo-
gies can act to block entry of competing solutions to 
the market by crowding out innovation and technical 
progress. The derivation of marginal cost should 
count all costs and in the long run all costs are variable 
as better solutions may be available. These issues asso-
ciated with selection of prices and cost comparisons 
that crowd out conservation and competitors, and 
favour utility infrastructure also apply to electricity 
markets (Commonwealth of Australia 2015a; Finkel 
et al. 2017).

This investigation explores the regulation of water 
utilities using the pricing method and the assumptions 
of natural monopoly in Figure 1 on preference of 
utility infrastructure.

2.2. Government owned water monopolies and 
corporations

Most Australian water and sewerage utilities are 
owned by state and local governments. The ownership 
structure of urban utilities has evolved from public 
water and sewerage boards in the late 1880s to statu-
tory corporations in the 1990s. Since 1994, many of 
the utilities servicing capital cities and significant 
regions have been transferred to state owned water 
corporations in accordance with National 
Competition Policy and the National Water Initiative 
(COAG 1994; Tisdell, Ward, and Grudzinski 2002).

An example of the changing landscape of the own-
ership, governance and regulation of urban water uti-
lities is the origin of Sydney Water as the Board of 
Water and Sewerage in 1888 enabled by New South 
Wales state legislation (Government of NSW 1888). 
The Water Board was replaced with the Sydney Water 
Corporation Limited as an unlisted public company 
owned by the NSW government and represented by 
ministers of parliament in 1995 (Government of NSW  
1994). Sydney Water Corporation replaced Sydney 
Water Corporation Limited as a state-owned statutory 
corporation in 1999 and is currently providing utility 
water, sewerage and drainage services to the Greater 
Sydney region.

The evolution of government owned water utilities 
is characterised by the transformation of urban water 
and sewage services from a public good to a private 
commodity, and change from public to corporate 
governance. During the 2021–22 year, Sydney Water 
Corporation supplied 508,476 ML of water and pro-
vided sewerage, stormwater and recycled water ser-
vices to 5.3 m people in 2.1 m properties across 
a 12,870 km2 area of operations (SWC 2022a).

The shareholding in Sydney Water is vested in 
a Portfolio Minister and Shareholder Ministers with 
portfolio interests in water, environment, finance and 
treasury. The operation of Sydney Water is regulated 
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by the Independent Pricing and Regulatory Tribunal 
(IPART) which was established in 1992 (Government 
of NSW, 1992).

Similar to most Australian water corporations, 
Sydney Water Corporation is required by its enabling 
legislation (for example The Sydney Water Act), an 
operating licene and the Corporations Act (2001) to 
operate as a successful business and in the best inter-
ests of the corporation. These legislated business 
objectives include maximising the value of the state’s 
investment in the corporation and directors are also 
required to act in good faith and in the interests of the 
corporation (Australian Institute of Company 
Directors 2020; Corporations Act 2001). The interests 
of the corporation are its own commercial benefit 
which is regulated by IPART.

2.3. Building block model for water pricing

The setting of tariffs for utility water, sewerage and 
drainage services is ultimately the responsibility of 
state and local governments that own and regulate 
urban utilities (Connell, Dovers, and Grafton 2005). 
These decisions about price regulation are justified to 
the independent regulators such as the Essential 
Services Commission in Victoria and the 
Independent Regulatory and Pricing Tribunal in 
New South Wales. There is substantial recent history 
of Commonwealth government decisions about allo-
cation of scarce water resources, mainly focused on the 
Murray Darling Basin, using objectives for environ-
mental, social and economic outcomes (Kelly 2011). 
These processes mostly originated from the Council of 
Australian Governments (COAG) 1994 agreement to 
implement a framework for an efficient and sustain-
able water industry (COAG 2014; Connell, Dovers, 

and Grafton 2005). This reform of water policy and 
regulation aimed to transform water governance to 
include environmental sustainability and economic 
efficiency (Godden and Foerster 2011).

In 2004, COAG agreed to a National Water 
Initiative (NWI) as a national plan for water reform 
which included urban water management and influ-
enced the setting of tariffs for urban water utilities 
(COAG 2014). The NWI incorporates the key princi-
ples of the 1994 COAG water reform framework 
which includes objectives for efficient and sustainable 
use of water resources and infrastructure assets which 
include:

● Implement consumption-based tariffs which also 
provide important demand management (con-
servation) outcomes;

● Achieve full cost recovery for water and sewerage 
services for viability of businesses and avoid 
monopoly rents by implementing upper bound 
pricing;

● Public reporting of community service obliga-
tions and strategies to remove the need for these 
requirements; and

● Use independent bodies to review and set prices, 
and oversee the process of setting prices.

The NWI base standard for urban water pricing also 
includes building block pricing methods that include 
a Regulatory Asset Base (RAB) and a derivative 
Nominal Revenue Requirement (NRR) which are pre-
ferred by Australian economic regulators (ESC 2005 – 
2018; IPART 2020). An example of the components of 
a building block model utilised by IPART (2020) in the 
determination of prices for water corporations 
(Sydney Water example) is presented in Figure 2.

Opera�ng 
Allowance

Opera�ng costs including 
administra�on and maintenance

Capital Allowance
Return on assets and 

deprecia�on

Tax Allowance
Working Capital

Allowance

Nominal Revenue 
Requirement

Non-Regulated Income

Revenue

Figure 2. Components of the building block model used to determine revenue requirements for water utilities (scale of boxes 
based on the Sydney water 2020 price determination).
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Figure 2 reveals that regulated allowances for oper-
ating and capital expenses, taxes and working capital 
are the key components of the nominal revenue 
requirement (NRR). Operating and capital allowances 
are dominant proportions of the determination of 
revenue needed to ensure a utility is viable. A capital 
allowance is derived from returns on and depreciation 
of the regulatory asset base (RAB) and the determina-
tion also includes a range of smaller components such 
as non-regulated income. The stated aim of the reg-
ulatory process using the building block method is to 
set maximum prices based on the Nominal Revenue 
Requirement (NRR) to efficiently provide water, sew-
age and stormwater services, and earn a return on the 
utility asset base (IPART 2008).

The regulatory asset base (RAB) is an assumed mar-
ket value of the sale of a utility that represents potential 
to earn revenue in accordance with current pricing 
policies and has no relationship with the actual value 
of the physical assets (IPART 2003). The RAB is a key 
component of the building block method and is utilised 
to determine the returns and depreciation on capital in 
deriving the nominal revenue requirement (NRR).

An initial value of the RAB (for example in 2000 for 
Sydney Water Corporation) was derived as the net 
present value of revenue earned by the utility over 
a particular time horizon. The RAB is then determined 
in subsequent years by adding net capital expenditure 
(NetCap), depreciation (Depr), disposal of assets 
(Disp) and inflation (Inf) to the previous value of the 
RAB as follows: 

where t is the year.
The NRR is derived as the sum of the operation 

expenses (Opex), maintenance expenses (ManEx), 
administration expenses (AdmEx), allowance for work-
ing capital (WEx), return of capital (Depr), return on 
capital (CapR), taxation allowance (Tax), working capi-
tal (Wcap) and unregulated income (NoRIn) as: 

Where CapRt ¼ RABt:WACCt and WACC is value for 
the weighted average cost of capital set by the 
regulator.

Equations 1 and 2 underpin the building block 
model used to determine the revenue requirement 
and to set prices for utility services, and are utilised 
in this investigation. The WACC is the weighted aver-
age of debt and equity costs of infrastructure invest-
ment that are compared to efficient businesses. The 
NRR is combined with long-run marginal costs of 
services to set the fixed and variable tariffs for utility 
services.

Regulators are also expected to apply regulatory 
judgement to modify the building block model deter-
mination to include consideration of social and envir-
onmental impacts in pricing decisions (IPART 2008). 
However, governing legislation for regulation of utili-
ties and performance of company officers prioritise 
corporate performance and viability over considera-
tion of whole of society objectives (for example; 
Corporations Act 2001; Essential Services Act 1994). 
Khosroshahi et al. (2021) discuss the emerging initia-
tives in Victorian regulation where the setting of the 
WACC is dependent on the level of engagement and 
trust derived from utility selected customer groups.

The processes of developing the building block 
pricing determinations are based on a draft report by 
the regulator, proposals from a water utility about 
infrastructure and revenue requirements, public sub-
missions and review by the regulator assisted by water 
industry consultants (IPART 2020; ESC 2005 – 2018). 
This process is typically dominated by water utility 
information that is increasingly unavailable for public 
scrutiny due to commercial in confidence restrictions 
which creates strong asymmetry of information lim-
itations to the regulatory process (NSW Audit Office  
2020; Infrastructure Australia 2017; Commonwealth 
of Australia 2015b).

The derivation of the Regulatory Asset Base (RAB) is 
also partially decoupled from expanding water, sewage 
and stormwater networks associated with growth in con-
nections (IPART 2022; ESC 2022). The mechanism for 
providing infrastructure for new growth which might 
expand the network (and utility infrastructure costs) is 
that developers or land owners (not utilities) pay for 
infrastructure in new developments, and this infrastruc-
ture value is not attributed to the utility until there is 
a need to replace or repair the asset at some future date. 
These ‘gifted assets’ or ‘Asset Free of Charge (AFOC)’ to 
the utility as defined by the regulator are recorded in the 
utility’s asset register for statutory and tax purposes but 
are not included in the RAB. Only assets purchased by 
the utility are included. Importantly, the utility is the 
approval authority that determines the type of infrastruc-
ture provided by developers.

2.4. The urban water market is more than 
government utility infrastructure

Figure 1 assumes that the monopoly is, by definition, 
only one firm which provides all the goods and ser-
vices. This approach is consistent with Chadwick para-
digm (Troy 2008) for urban water management that is 
based on piped supply of fresh water from dams into 
the city and piping sewage out of the city to avoid 
contamination. This linear model is exclusively 
focussed on water supply to the city and sewage out-
puts at the utility or city scale.
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The linear Chadwick model may be well suited to 
monopoly pricing principles based on the building 
block method for specifying utility infrastructure 
but does not account for an urban water market 
operating at multiple scales with feedback loops 
created by human interventions and environmental 
processes. There has been a profound transforma-
tion in scope of water solutions in response to 
increasing populations and variable climate since 
development of the Chadwick paradigm in 1843. 
Systems thinking and observation in the modern 
era have motivated conceptual models of reality 
that account for greater complexity (Delgado et al.  
2021)

The components of the urban water market may 
not be adequately considered in the centralised 
Chadwick model or the current building block pricing 
approach which only considers utility scale infrastruc-
ture. Barry and Coombes (2018) also found that linear 
average analysis at a single centralised scale produced 
inconsistent insights that heavily influence infrastruc-
ture decisions that were biased against complementary 
solutions at different scales.

The urban water market is also narrowly defined 
around utility services in regulation and measurement 
as demonstrated in National Performance Reporting 
(NPR) by the Bureau of Meteorology (BOM) and 
information sources utilised in Water Reform 
Reports by the Productivity Commission that mostly 
focus on the utility market segment (for example; 
BOM 2014–2022; Productivity Commission 2020). 
This sole focus on utility services leads to perceptions 
of natural monopoly and associated regulatory 
assumptions.

P. J. Coombes, Barry, and Smit (2018) and 
P. J. Coombes (2022) highlight that urban water uti-
lities only supply part of the market for urban water 
services, and distributed solutions and water conser-
vation are significant complementary contributors to 
urban water markets. Data from BOM 2014–2022, 
P. J. Coombes, Barry, and Smit (2018) and published 
reports on private recycled water schemes by local 
governments (for example by City of Sydney) were 
utilised to estimate the urban water market for the 
Greater Sydney and Melbourne regions as shown in 
Figures 3 and 4.

Where WEA are water efficient appliances, RWH is 
rainwater harvesting and SWH is stormwater 
harvesting.

Figures 3 and 4 demonstrate that a considerable 
proportion of the urban water market consists of 
complementary solutions to the utility water supply 
and losses. It is noteworthy that the proportions of the 
different urban water market solutions presented in 
Figures 3 and 4 are likely under-estimated because 
there is limited collated reporting on non-utility 
water solutions and utility demand management, and 

these results will vary across years and are dependent 
on government policy settings and market processes.

Urban water markets often include a single domi-
nant corporation with many distributed participants 
(classified as a dominant firm oligopoly) where pricing 
and planning decisions for or by the corporation 
dominate all other contributions and solutions. The 
urban water market includes multiple solutions and 
contributors. Different and more inclusive regulatory 
processes are needed to maximise the opportunity for 
all participants and solutions in the market, the envir-
onment and for society.

2.5. Challenges for monopoly price regulation

Dollery and Wallis (1997) highlight that there can be 
substantial social costs of monopoly power. These 
processes include rent seeking, institutional capture 
and construction of unnecessary infrastructure (or 
failure to construct infrastructure) to maintain, 
increase and exercise monopoly power 
(Commonwealth of Australia 2015; Helm 2020; 
Pindyck and Rubinfeld 2015).

Figure 3. Components of the urban water market based on 
volumes of water supplied and saved for Greater Sydney.

Figure 4. Components of the urban water market based on 
volumes of water supplied and saved for Greater Melbourne.
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These challenges apply to the scenario where 
governments have competing roles as owner, reg-
ulator, operator and policy maker for urban water 
utilities (Infrastructure Australia 2017). Market fail-
ure is created when policymakers do not have suf-
ficient information about market processes that are 
necessary to design rational government regulation 
and leads to government failure as the inability to 
achieve its announced intentions in an efficient 
manner, and allocative inefficiency such as exces-
sive provision of public goods and services (Dollery 
and Wallis 1997). The ultimate outcome can be 
legislative failure where the bureaucracy fails to 
implement policy efficiently and leads to rent seek-
ing involving wealth transfers to groups that sup-
port a particular paradigm or solution (Spinesi  
2009; Di Lorenzo 1996; Dollery and Wallis 1997).

It is the Australian experience from the energy and 
telecommunications industries that shows govern-
ment regulation creates natural monopolies and 
increases in monopoly power by limiting complemen-
tary solutions to meeting market demands 
(Commonwealth of Australia 2015a; Finkel et al.  
2017; Hilmer 2014). The markets for most urban ser-
vices, including water and sewerage services, incorpo-
rate a range of complementary solutions from other 
sources and advances in technology at distributed 
scales that alters the economies of scale with respect 
to the entire market (Commonwealth of Australia  
2015b; P. J. Coombes, Barry, and Smit 2018; Finkel 
et al. 2017).

Helm (2020) highlights that the framing of regula-
tion can change the objectives and governance of 
utilities from public benefit to narrow preference for 
centralised technology. This can limit the ability of the 
utility to respond to emerging challenges and oppor-
tunities in the interest of society (customers).

A key objective of price regulation is to achieve 
efficient provision and use of regulated services 
whilst encouraging investment in government 
owned utilities (Chu and Grafton 2021; IPART  
2020; COAG 2014). Pricing strategies can also 
achieve multiple social and political objectives, man-
agement of water demand and incentivise comple-
mentary solutions. Regulators interpret full cost 
recovery underpinning efficient pricing as fixed tar-
iffs derived from utility fixed costs and connections, 
and volumetric charges determined from marginal 
cost of water supply and distribution (Chu and 
Grafton 2021; IPART 2020; ESC, 2015). In contrast 
to these considerations, maximum prices for mono-
poly water services are commonly based on rate of 
return regulation that is focused on a utility’s cost of 
capital based on the building block method that is 
underpinned by a fair rate of return on a regulatory 
asset base (Zetland 2021).

Chu and Grafton (2021) explain that this approach 
to pricing utility services may not be economically 
efficient as it does not maximise social surplus, and 
can be unaffordable for poor households. Mack, 
Wrase, and Meliker (2017) reported diminished 
household welfare associated with declining efficiency 
of water utilities in North America. The regulated 
price for utility water services is not the market price 
because it only represents the private costs of the 
utility and does not include external social and envir-
onmental costs (Grafton, Chu, and Wyrwoll 2020).

The determination of monopoly prices dominated 
by operation and provision of utility infrastructure can 
serve to embed increasing amounts of infrastructure 
and perceived fixed costs for utilities which in turn 
drives higher requirements for revenue 
(Commonwealth of Australia 2015a).

2.6. Recognising that urban water markets 
include complementary solutions

Urban water markets include services provided by 
government utilities and complementary solutions 
from many other providers including households. 
This integration of solutions across providers and 
consumers is understood in the electricity industry 
(Finkel et al. 2017). Distributed water sources and 
conservation ensured that many Australian urban 
areas did not exhaust water supplies during the mil-
lennium drought from 2000 to 2010 (AWA Water 
Efficiency Specialist Network 2012; Turner et al.  
2016). Australian governments mandated limited 
water conservation measures in the wake of the 
Millennium Drought including Water Wise 
Guidelines in New South Wales, Permanent Water 
Savings Rules in Victoria and a national Water 
Efficiency Labelling and Standards scheme, but addi-
tional water conservation policies subsequently failed 
to appear.

The performance of utility water supplies and the 
water security of cities was improved by actions that 
increased local supply and water conservation 
(P. J. Coombes, Barry, and Smit 2018, 2016).

This historical experience highlighted the impor-
tance of solutions that both increase local supply and 
reduce demand for utility water supply, and the effec-
tiveness of strong demand management programs in 
uniting the community in meeting water saving tar-
gets (Aisbett and Steinhauser 2011).

More recently the benefits of demand side strategies 
were contested or not well understood and utility 
supply side infrastructure solutions were preferred. 
Specifically, water restrictions, distributed water 
sources and conservation were considered to be eco-
nomically inefficient when compared to utility water 
supplies and resulted in reduced revenue earned by 
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utilities (Productivity Commission 2011, 2017, 2020). 
It was argued that it is also difficult to measure and 
value non-utility contributions (Productivity 
Commission, 2017). The loss of utility revenue due 
to water restrictions during drought and as a result of 
demand management have led to calls for scarcity 
pricing where water prices increase during droughts 
(IPART 2020).

National reporting processes (for example BOM  
2014–2022) are focused on utility services and do not 
report on demand management, alternative water 
sources, conservation and health outcomes. Reporting 
on alternative water sources and conservation by the 
Australian Bureau of Statistics (for example ABS 2013 
Environmental Issues) ceased in 2013. Daniell, 
Coombes, and White (2014) highlights that innovation 
occurring at distributed scales encounters barriers asso-
ciated with the actions of multi-layer governance sys-
tems. The dominance of the paradigm of supply side 
utility infrastructure in central government and asym-
metry of information can lead to regulation that does 
not consider complementary solutions and conserva-
tion provided at distributed scales. For example, evalua-
tion of the NSW Government’s State Environmental 
Planning Policy BASIX that mandates household 
water and energy savings by NERA (2010) only con-
sidered estimated reductions in expenditure on utility 
water usage tariffs and excluded all other potential 
benefits as externalities.

The NSW Audit Office (2020) found that water 
conservation and distributed water sources have not 
been effectively investigated, implemented or sup-
ported. A focus on utility supply side solutions pro-
vided by utilities has prioritised investment in utility 
infrastructure over demand management and distrib-
uted solutions. As a consequence, the utility water 
supply to Greater Sydney may have diminished resi-
lience to population growth, climate variability and 
drought. This outcome is expected by the NSW Audit 
Office (2020) to increase the costs of providing water 
and sewage services with greater impacts on house-
hold welfare and environments. Increased utility 
water use resulting from diminished household 
water efficiency and rainwater harvesting was found 
by P. Coombes, Smit, and Macdonald (2016) to drive 
higher utility debt and diminished household welfare 
from increased utility bills in South East Queensland. 
Feinglas, Gray, and Mayer (2014) found that water 
conservation diminished growth in the costs of water 
and sewage services, and associated household bills. 
Increased reliance on utility scale supply side solu-
tions were found by the Queensland Audit Office 
(2013) to correspond with diminished economic effi-
ciency of utility urban water supply and the need to 
levy higher tariffs. These impacts on household wel-
fare, preference for utility infrastructure and decline 
in economic efficiency of utility services are also 

experienced in the energy sector (Commonwealth of 
Australia 2015a; Finkel et al. 2017; Saddler 2016).

3. Analysis of the past and future

This investigation examines the incentives that are 
reported to drive preferences for utility owned infra-
structure in an urban water market that actually 
includes multiple opportunities for additional water 
sources and savings. The preference for utility infra-
structure is outlined in previous sections as a function 
of natural monopoly assumptions that includes the 
building block pricing methodology that is based on 
utility asset values.

This section explores the impact of growth or decline 
in utility capital and operating expenses in defining the 
RAB and the growth in revenue NRR for a Water 
Corporation, and therefore the regulatory success of 
the business. These issues are considered by examina-
tion of historical data from the Australian urban water 
services, the application of building block pricing 
approaches for Greater Sydney and Melbourne, and 
analysis using a simple model of future scenarios.

The Australian urban water sector has responded to 
population growth, ageing infrastrastructure, increas-
ingly variable climate and economic shocks during the 
last two decades. The growth in utility expenses and 
tariffs are compared to growth in serviced population 
and urban water demands to examine the preference 
for utility infrastructure in decision making.

3.1. Australian urban water services

The performance of the Australian urban water sector 
was estimated using data from multiple sources such 
as regulators (for example: IPART 2020; ESC 2005 – 
2018), annual reports (for example: SWC 2022b), 
National Performance Reports (NPR) (NWC 2004; 
BOM 2014–2022) and National Accounts (ABS  
2022a). The aggregate urban water use, water and 
sewage tariffs (Utility Tariffs), utility capital and oper-
ating costs, serviced population and non-farm gross 
domestic product (GDP) is presented in Figure 5.

Figure 5 reveals strong growth in utility costs and 
tariffs corresponds with inceases in serviced popula-
tion and the economy with variable and decreasing 
demand for utility water supply. Note that non farm 
GDP was chosen to represent urban economic growth 
as it excludes variable agricultural effects. This inves-
tigation focuses on the NPR that provides annual data 
from 2002 to 2022 about urban utilities and on eco-
nomic data from the ABS National Accounts. Whilst it 
is acknowledged that these data sources do not repre-
sent all urban water services in Australia, the available 
data for 81 utilities and councils was sufficient to 
indicate the aggregate relationships between the key 
variables.
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The Australian urban water sector experienced 
droughts during the periods 1997 to 2009, and 2017 
to 2019. The responses from urban areas are charac-
terised by restrictions on use of utility water supplies 
to conserve capacity, purchases of water efficient 
appliances and complementary water sources to 
reduced demand for utility water, and subsequent 
investment in additional supply sources by utilities. 
Urban areas also experienced a range of economic 
shocks including the 2008 Global Financial Crisis 
(GFC) with subsequent stimulus payments and 2020 
COVID-19 Pandemic.

The relative behaviour of the key variables was 
separated from the changes in the value of money by 
using 2022 monetary values (CPI adjusted) and from 
population growth by using per-capita values as 
shown in Table 1.

Table 1 demonstrates that the real (2022 dollar 
values) national aggregate of water and sewage tariffs 
has increased by 93% which is significantly greater 

than changes in population growth (+50%), total 
water use (+2%) and non-farm GDP (+58%). The 
increase in water and sewage tariffs is not solely attrib-
uted to population and economic growth or demand 
for utility services. Increases in utility capital and 
operating costs (+154%), associated with provision of 
utility infrastructure, are substantially higher than all 
the selected key parameters. Utility operating costs 
also include maintenance, replacement and renewal 
of existing infrastructure, and payments for purchase 
of water supply and treatment infrastructure services 
(IPART 2020).

Removing the population effects by examining the 
real per capita values of the parameters confirm the 
growth in tariffs (29%), non-farm GDP (21%), and 
capital and operating costs (69%) for significant 
decline in per capita water use (−32%). These results 
indicate increases in tariffs and investment in utility 
assets that are greater than economic and population 
growth, and per-capita demand for utility services.

Figure 5 shows that the peak of increased utility 
costs to provide water security infrastructure in 2008– 
09, rapid growth in utility tariffs from 2007–08 to 
2015–16 and substantial reductions in demand for 
utility water supply during the period 2004–5 to 
2011–12. The response to the drought involved sub-
stantial reductions in demand for utility water due to 
water restrictions, water conservation and comple-
mentary water sources. This situation led to findings 
(for example: Productivity Commission 2011) that 
utility infrastructure and supply of services are 

Figure 5. Aggregate values of demand for utility water, serviced population, utility revenue, utility costs and non-farm GDP 
(economic values in 2022 dollars).

Table 1. Real aggregate and per-capita changes in urban 
water services since 2002/03 financial year.

Criteria
Aggregate change 

(%)
Per capita change 

(%)

Tariffs ($) +93 +29%
Water Use (GL) +2% −32%
Capital and Operating  

Costs ($)
+154 +69

Serviced Population 
(people)

+50 -

Non-Farm GDP ($) +58 +21%
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preferred to water restrictions, water conservation and 
alternative water sources. The utility costs of increas-
ing water supply capacity occurred following a period 
of diminished revenue from demands for utility ser-
vices (Infrastructure Australia 2017). Increased tariffs 
were leveed to recover lost revenue and pay for 
infrastructure.

The aggregate data for Australian urban water ser-
vices shows that growth in expenditure on utility 
infrastructure and tariffs is greater than changes in 
water use, population and economy. These effects are 
most likely smoothed due to spatial and temporal 
variability of weather and implementation of the 
building block price regulation.

3.2. Application of building block regulation for 
Greater Sydney

This section presents the historical record of the 
Regulatory Asset Base (RAB) and Nominal Revenue 
Requirement (NRR) for Sydney Water from 2000–01 
to 2019–20 that was sourced from Sydney Water 
Annual Reports and IPART Price Determinations. 
The historical (CPI adjusted) 2022 dollar values for 
Sydney Water’s RAB and NRR with the key explana-
tory variables of depreciation, net capital and opera-
tion expenses, and return on assets are presented in 
Figure 6.

Figure 6 reveals 121% real (CPI adjusted) growth in 
the Regulatory Asset Base for Greater Sydney. The 
growth in the Regulatory Asset Base is consistent 
over the 20-year period which includes investment in 
the Kurnell desalination plant from 2006 to 2011 and 

after divestment of the desalination plant in 2012. 
Growth in the Regulatory Asset Base was driven by 
83% increase in capital expenses and 245% growth in 
depreciation costs, and a smaller 16.9% growth on 
operating costs.

Figure 6 reveals 40% growth in the nominal rev-
enue requirement (NRR) that translates into utility 
prices and therefore represents a real increase in 
cumulative charges to customers over that period. 
The growth in the NRR was driven by increases in 
operation and depreciation expenses, and return on 
the regulatory asset base (RAB). The proportion of the 
NRR driven by variables associated with the RAB 
(return on assets and depreciation) has increased (in 
real terms) from 34% to 46% in the period 2000–01 to 
2020–21.

The context of these historical regulatory outcomes 
for Greater Sydney is provided by annual growth in 
customer connections, urban water use, average 
household water bill (CPI adjustment to 2022 dollar 
values) sourced from SWC (2022b) and IPART (2016,  
2022), and annual rainfall from Parramatta provided 
by BOM, (2014–2022) as shown in Figure 7.

Figure 7 demonstrates a decrease in total urban 
water demands (6.8%) during the 2003 to 2021 period 
and real increases in total household utility bills (8.3%) 
in the context of a 25.3% increase in connections to 
utility water services. An increase in wastewater dis-
charges (26.8%) will also impact on the costs of pro-
viding utility services.

The nominal increase in total household bills was 
53% during this time period and the real increase 
(8.3%) represents increases in household costs above 

Figure 6. The CPI adjusted values (2022 dollars) for the regulatory asset base (RAB) and nominal revenue (NRR) for Greater Sydney 
with capital, operation and depreciation expenses, and return on assets for the period 2000–01 to 2019–20.
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the inflation rate during a period of limited real 
change in household income (Gilfillan 2019). This 
indicates a decline in household welfare associated 
with water utility tariffs. Growth in real wages has 
declined from 1.5% in 2008 to −1.2% in 2022 (ABS  
2022b). In contrast the RAB and NRR were subject to 
substantially greater growth of 121% and 40% 
respectively.

It is noteworthy that total household bills for utility 
services were held low due to the very low Australian 
interest rate environment and a legacy of a higher level 
of household water efficiency in Sydney that was facili-
tated by the BASIX planning policy (P. J. Coombes, 
Barry, and Smit 2018).

The increases in the RAB and NRR are only par-
tially associated with expanding infrastructure net-
works in response to increases in water and 
wastewater connections (25.3%, 26.1%) because infra-
structure created by new developments is not paid for 
by the utility and not directly included in the RAB. 
The value (2022 dollars) of these ‘gifted assets’ 
increased from AUD $103 million in 2011/12 to 
AUD $236 million in 2020/21 and are a significant 
proportion of infrastructure investment that has 
increased from 13% to 27% of capital expenses. In 
the Greater Sydney region, gifted assets are ultimately 
included in operational expenses when maintenance is 
required and as capital or depreciation expenses when 
renewal or replacement of the infrastructure is needed 
in the future (IPART 2022).

It is also shown in Figure 6 that adding a desalination 
plant to the infrastructure portfolio increases the oper-
ating costs and the returns on assets during the period 
2007–08 to 2011–12. The growth in the NRR can also be 
attributed to increases in the RAB, and provision of 
water security and wastewater treatment infrastructure 
which includes higher returns on assets and greater 
operation expenses. Nevertheless, the growth in regu-
lated expenses associated with utility infrastructure is 
significantly higher than the growth in connections and 
the economy in the context of decreased water 
demands. These impacts have been mitigated by a low 
interest rate environment and strong water efficient 
behaviours supported by the BASIX policy.

3.3. Comparison to application of building block 
regulation for greater Melbourne

The application of the building block regulation for 
the Greater Melbourne region was examined as 
a comparison to the Greater Sydney region. This 
investigation defines Greater Melbourne as recieving 
water, sewage and partial stormwater services from the 
bulk provider Melbourne Water Corporation (MWC), 
and the retailers City West Water (CWW), South East 
Water (SEW) and Yarra Valley Water (YVW). The 
MWC also provide services to nearby regions and the 
jurisdiction of Greater Melbourne has recently 
expanded to incorporate Western Water.

Figure 7. Growth in water connections, total household water bills (Hh_bill, 2022 dollars) and urban water use (demand) with 
annual rainfall from parramatta (rain).
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This investigation utilised information from the 
Essential Services Commission (ESC 2005 – 2018), 
the NPR (NWC 2004 – 2013; BOM 2014–2022) and 
water utility annual reports to compile the historical 
record of the RAB and NRR for Greater Melbourne 
from 2004–05 to 2020–21. The historical (CPI 
adjusted) 2022 dollar values for the RAB and NRR 
for Greater Melbourne with the variables of deprecia-
tion, net capital and operation expenses, and return on 
assets are presented in Figure 8.

Figure 8 shows real (CPI adjusted) growth in the 
regulatory asset base (82%) and nominal revenue 
requirement (118%) during the period 2004–05 to 
2020–21. The growth in capital and operating 
expenses also includes development of the 
Wonthaggi desalination plant and the Sugerloaf pipe-
line from 2007–08 to 2013–14. The high growth in the 
RAB and NRR is similar to the outcomes for Greater 
Sydney and was driven by increases in capital expenses 
(68%), depreciation expenses (117%), and operating 
costs (173%).

The growth in the return on assets (−4%), deprecia-
tion (117%) and capital expenses (68%) is less than 
Greater Sydney, and the increase in operation 
expenses (173%) is significantly greater. This repre-
sents the different allocation of Weighted Average 
Cost of Capital (WACC), and capitalisation and 
operation of the desalination plant. The substantial 
growth in the operation expenses is driven by security 
payments for the desalination plant which represents 
both operation and purchase of the plant. For example 
these security payments ranged from $677 million in 

2015–16 to $493 million in 2021–02 which is 64% to 
52% of operation expenses. During the same period 
the incremental capitalisation of the desalination plant 
represented 9%−5% of capital expenses.

Whilst there is some variation in the methods that 
account for the costs of utility infrastructure within 
the building block approach, the outcome of increas-
ing RAB and NRR is similar. The RAB is also revalued 
at the commencement of each regulatory period to 
incorporate these contributions to utility infrastruc-
ture and the operating expense is a strong contribu-
tion to growth in the NRR.

The context of these historical regulatory outcomes 
for Greater Melbourne is provided by annual growth 
in customer connections, urban water use, average 
household water bill (CPI adjustment to 2022 dollar 
values) sourced from the ESC (2022) and NPR data, 
and annual rainfall for Melbourne provided by BOM 
(2014–2022) as shown in Figure 9.

Figure 9 shows real increases in household utility 
bills (60%) in response to growth in water connections 
(47%) and decline of total water demands (−2%) dur-
ing the period 2003–04 to 2020–21. The costs of pro-
viding water utility services to the Greater Melbourne 
region was also influenced by the growth in connec-
tions to sewage services (46%) and increased sewage 
discharges (14%).

Figure 9 also reveals the substantial contribution of 
water restrictions, water conservation and comple-
mentary water sources to reducing demands of the 
utility water services during the 2003–04 to 2015– 
16 period in response to drought. These reductions 

Figure 8. The CPI adjusted values (2022 dollars) for the regulatory asset base (RAB) and nominal revenue (NRR) for greater 
Melbourne with capital, operation, depreciation expenses, and return on assets for the period 2004–05 to 2020–21.
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in demand for utility water were expected to reduce 
the revenue earned from water sales. However, 
increases in utility tariffs have offset this potential 
decreased revenue.

The real growth in RAB (83%), NRR (118%) and 
household tariffs (60%) is significantly greater than 
increases in water (47%) and sewage (46%) connec-
tions, and economic growth (54%). In addition, the 
increases in water demands (−2%) and sewage dis-
charges (14%) are substantially less than growth in 
the RAB and NRR that is based on provision of utility 
infrastructure. The expansion of utility infrastructure 
to service the Greater Melbourne region is also par-
tially decoupled from the growth in the RAB by gifted 
assets provided by new developments that represent 
an additional 20% of capital expenses. The region has 
experienced a 46% growth in gifted assets that will 
ultimately transfer to the RAB when replacement, 
maintenance, renewal and depreciation is required.

The magnitude of the Return on Assets is depen-
dent on the Weighted Average Cost of Capital 
(WACC) and the RAB which are, in turn, influenced 
by interest rates and inflation. The historical decline in 
national interest rates was expected to reduce the 
WACC and therefore diminish the Return on Assets 
component of the NRR. However, there was signifi-
cant growth in the Return on Assets for Sydney and 
a small decline for Melbourne. The Reserve Bank of 
Australia (RBA 2022) cash rate and inflation is com-
pared to the WACC for Sydney and Melbourne in 
Figure 10 to better understand this issue.

Figure 10 reveals a significant difference between 
the RBA cash rate and the WACC for Sydney after the 
2008–09 year that are well above (greater than 2% 

higher than RBA rates) the margin applied to returns 
on assets in previous years. In contrast, the WACC for 
Melbourne was set substantially lower than the Sydney 
WACC during the period from 2008–09 to 2016–17 
which may explain the diminished growth in the 
return on assets.

The similarity between RBA cash rate and inflation 
after 2008–09 suggests that the return on investments 
will be zero. This may explain the setting of the 
WACC at levels greater than 2% above the RBA cash 
rate to ensure a return on infrastructure value as part 
of setting revenue allowances. Nevertheless, the setting 
of the WACC and the value of the utility infrastructure 
in the RAB impacts on the revenue a utility is per-
mitted to earn. The more recent increases in interest 
and inflation rates are expected to increase the WACC 
and returns to utilities.

Consider that a 2% variation in the WACC on 
a RAB of AUD $20b represents an additional annual 
income of AUD $400 m or 16% of Sydney Water’s 
annual revenue of AUD $2.52b (SWC, 2020). The 
cumulative impact of the higher margin assigned to 
the Return on Asset component of the NRR results in 
higher tariffs to customers that are not related to 
service levels. The impact of these higher capital 
costs is currently distributed across a growing custo-
mer base which decreases the relative growth in prices 
for each customer.

3.4. Prediction of future RAB and NRR for Sydney

A model based on equations 1 and 2 was utilised to 
estimate future revenue (NRR) for Greater Sydney 

Figure 9. Growth in water connections, total household water bills (household bills in 2022 dollars) and urban water use (demand) 
with annual rainfall from Melbourne (rain).
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derived from the regulatory asset base (RAB) for the 
period 2020 to 2050. This model commenced with 
inputs of historical values for the 2019–20 
financial year from IPART (2020) and used annual 
depreciation (2%), inflation (2.3%) and weighted aver-
age cost of capital (WACC) of 3.4% to derive annual 
values. The model also included annual growth in 
capital (Capex), operational (Opex) and depreciation 
(deprec) expenses as a function of RAB and time t that 
was derived from the 2010 to 2020 historical record for 
Sydney (see Figure 6) as follows: 

The second time dependent parameter in equations 
3 - 5 accounts for the delayed effect of gifted assets 
impacting the utility RAB by increases in 

depreciation and replacement costs. This model 
was utilised to compare the impacts of 0% and 
8% annual growth in capital expenses to the per-
formance of historical average 4.76% growth in 
capital expenses for Sydney by changing the first 
parameter in equation 3. These scenarios were 
explored to understand the proportion of NRR 
from the different futures for Return on Assets as 
shown in Table 2.

Table 2 demonstrates that 8% annual growth in 
capital expenses would increase the value of the 
RAB by AUD $59,670 million (154%) in 2050 
which in turn increases the annual value of revenue 
NRR associated with utility infrastructure by AUD 
$7041 million compared to average growth. In con-
trast, a scenario with zero growth in capital expenses 
will diminish the associated annual value of revenue 
by AUD $3464 million (76%) compared to a stable 
asset base and the value of the RAB would decline 
by AUD $29,353 million in 2050.

Figure 10. The RBA cash rate and inflation versus the WACC for Sydney and Melbourne for the period 2000 to 2021.

Table 2. Predicted future asset value (2022 dollar values) and associated revenue to 2050.

Criteria

Growth in capex (%) versus RAB and NRR ($m)

Low (0%) Average (4.76%) High (8%)

RAB in 2050 9264 38,617 98,287
Annual revenue based on RAB in 2050 635 2645 6733
NRR in 2050 1093 4557 11,598
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These results indicate that the utility is dependent 
on growth in capital and operating expenses to 
increase the value of RAB which generates higher 
annual revenue NRR. Zero growth in capital expenses 
creates substantial reductions in the revenue that the 
utility is permitted to earn. Increasing growth in capi-
tal expenses to increase value of the Regulatory Asset 
Base, which is the regulated value of the infrastructure 
the water corporation owns, is a key determinant of 
regulated future income for a water corporation. 
Increasing the quantum of utility supply side infra-
structure results in higher asset values and annual 
revenue which is a crucial business strategy for 
a regulated utility.

4. Discussion

The study examined the relationship between regula-
tion and behaviour of water corporations with respect 
to investment decisions to understand the impact of 
the building block method.

4.1. Urban water regulatory processes and 
market characteristics

Monopoly pricing should account for the welfare of 
citizens, health of the environment and viability of the 
utility (Chu and Grafton 2021). A focus on narrowly 
defined private costs of a utility can also produce high 
levels of social and environmental costs as external-
ities. This includes the crowding out, either by artifi-
cially low usage tariffs with high fixed tariffs or by 
monopoly influence, of complementary distributed 
solutions from the market (Dollery and Wallis 1997). 
This creates government and market failure with hid-
den opportunity costs associated with a preference for 
utility infrastructure. These outcomes are evidenced 
by responses of the Productivity Commission (2011,  
2017, 2020), the NSW Auditor General (2020) and 
Infrastructure Australia (2017) which are consistent 
with the insights from this investigation.

Classical theory for setting monopoly pricing 
(Figure 1) may be inconsistent with the actual char-
acteristics of the urban water market and application 
of regulation (Figures 2, 3 and 4) described in this 
investigation. The linear Chadwick paradigm of utility 
scale water and sewage services does not reflect the 
complexity and components of urban water markets. 
The Building Block method focussed on utility opera-
tional and capital allowances (Figure 2) does not 
reflect the broad objectives for urban water markets 
and could create economic and social inefficiencies 
associated with market failure as outlined by Dollery 
and Wallis (1997) and Chu and Grafton (2021). The 
mix of water corporation and complementary services 
should be considered to optimise public benefit (P. 
Coombes, Smit, and Macdonald 2018, 2016). These 

considerations also need to integrate both demand 
and supply opportunities across all scales.

The Commonwealth of Australia (2015a) sum-
marised concerns about the operation of the building 
block method, the RAB and the WACC as an incentive 
for utilities to favour excessive capital expenditures 
which lock in higher prices and associated revenue. 
This investigation has demonstrated that selection of 
the rate of return (WACC) can also inflate the regula-
tory assessment of acceptable monopoly revenues. 
These processes can motivate a preference for utility 
supply infrastructure (IPART 2020; ESC 2005 – 2018) 
which can also crowd out more sustainable alterna-
tives from local communities that could deliver higher 
social and environmental benefits (Infrastructure 
Australia 2017).

The building block model for setting maximum 
water utility prices is shown by this investigation to be 
remote from the urban water market and it may not 
respond to the market processes of supply and demand 
for water and sewage services which includes changes in 
water use behaviours. This is evidenced by growth in 
the weighted average cost of capital (WACC) that is 
greater than the RBA cash rate since 2008–09 and 
regulatory price setting that is internalised around 
increasing the asset value of the water corporation. 
This seems to be an inherent flaw of the WACC and 
the Building Block method as it allows significant 
increases and decreases in customer tariffs quite inde-
pendent of the demand and supply of services or the 
efficiency of technology or society objectives. The set-
ting of monopoly prices does not appear to be based on 
the market mechanisms of supply and demand for 
services. The process seems to maximise monopoly 
power by eliminating competition to utility infrastruc-
ture which is a perverse outcome of a regulatory process 
that aims to mitigate monopoly power.

This circular process locks in increasing growth in 
regulatory capital with declining incentive for water 
conservation and other market opportunities which in 
turn annually increases asset values that are assumed 
to be fixed or sunk costs resulting in declining esti-
mates of marginal costs. In contrast, P. J. Coombes, 
Barry, and Smit (2018, 2019) demonstrated increasing 
marginal costs in the urban utility market based on all 
costs that were variable in the long run. These inves-
tigations also demonstrated that complementary water 
solutions that reduce requirement for utility infra-
structure provide greater cost savings than potential 
loss of revenues.

Despite government owned water utilities being 
restructured as government corporations, it is difficult 
to understand how market principles have been 
applied to the building block method of setting max-
imum prices and determining appropriate income. 
This suggests even in a market economy the state 
still needs to effectively apply the appropriate market 
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principles and that independent governance remains 
important (Helm 2020; Stigler 1971).

4.2. Historical observations

Figure 5 shows that the Australian urban water sector 
has provided large real increases in tariffs (+93%) and 
costs (+154%) that are significantly greater than the 
growth in serviced population (+50%), the economy 
(+58%) and urban water use (+2%).

The Greater Sydney region has experienced strong 
121% real increases in its regulatory asset base over the 
last 20 years resulting in 40% increased revenue. These 
increases RAB and NRR are dominated by increases in 
capital (83%) and depreciation expenses (245%) in 
comparison to 16.9% increases operation expenses. 
The choice of a supply side water security augmenta-
tion was also shown to increase the value of regulatory 
asset base with associated higher operating and capital 
expenses which equate to higher revenue using the 
Building Block method. In contrast, Figure 7 shows 
that urban water demand decreased by 6.8% in 
response to a 23.5% increase in connections and 
8.3% real increases in household utility bills during 
the same time period. The increases in household 
utility bills in a low interest rate environment with 
little or no wage growth equate to a decline in house-
hold welfare.

In comparison, the building block regulation of the 
Greater Melbourne region involves substantial real 
increases in the RAB (+83%), NRR (118%), capital 
(+68%), operating (+173%) and depreciation 
(+117%) expenses (Figure 8), and utility household 
bills (+60%) (Figure 9). The associated increases in 
water use (+2%), sewage discharges (+14%) and con-
nections to services (water: +46%; sewage: +47%) are 
also substantially less than the growth associated with 
utility infrastructure.

These findings are also more significant given that 
the fate of the Regulatory Asset Base (RAB) is partially 
decoupled from expanding networks in response to 
growth in connections driven by new development. 
The mechanism for providing infrastructure for new 
growth which might expand the network is that devel-
opers or land owners pay for that infrastructure (not 
the utility), and the infrastructure value is not attrib-
uted to the Utility until there is a need to replace or 
repair the asset at some future date. These ‘gifted 
assets’ or ‘Asset Free of Charge (AFOC)’ to the utility 
as defined by the regulator are recorded in the Utility’s 
asset register for statutory and tax purposes but are not 
included in the RAB. Only assets purchased by the 
utility are included in the RAB. It is noteworthy that 
the utility is also the approval authority that deter-
mines the type of infrastructure solutions permitted to 
service new development.

The Building Block method is demonstrated to 
favour investment in utility supply side infrastructure 
(83% and 68%% increase in capital expenses) and the 
Regulatory Asset Base (121% and 83% increase) over 
other forms of investment, such as demand manage-
ment, leak reduction, distributed solutions from 
others and conservation, that do not contribute to 
the utility asset base. This insight is consistent with 
the findings of the NSW Auditor General (2020) that 
the regulatory process motivated increased demand 
for utility services and associated infrastructure. The 
security and resilience of urban water services may be 
diminished by preference for utility scale supply side 
infrastructure over more integrated solutions. 
P. J. Coombes, Barry, and Smit (2018) highlight the 
stronger performance of Sydney Water relative to 
other utilities for household welfare and operating 
costs due to legacy demand management provided 
by the BASIX policy and other initiatives. The impacts 
of the regulated preference for utility supply infra-
structure on household welfare (as indicated by real 
increases in utility bills) was higher in the Greater 
Melbourne jurisdiction.

4.3. Future impacts

This investigation shows that the current regulatory 
process creates utility dependence on growth in 
expenses associated with utility owned infrastructure 
to ensure future revenue. A situation that involves 
zero growth in capital expenses for utility infrastruc-
ture is expected to result in a 76% decline in revenue 
by 2050 (Table 2). In contrast, 8% growth in capital 
expenses for utility infrastructure drives considerable 
increases 154% increases in RAB and NRR. The reg-
ulatory process locks in dependence and preference 
for utility supply infrastructure that is counted in 
the RAB.

These insights imply that changing water efficiency, 
distributed water sources and pricing policy have 
a direct impact on the operating and capital costs of 
the corporation. Increasing water efficiency and 
decreasing demand for utility water services (higher 
efficiency scenario) is likely to reduce the operating 
costs and growth in the Regulatory Asset Base which 
decreases future regulated revenue allowance. It also 
follows from this that decreasing water efficiency and 
water saving (lower efficiency scenario) increases 
operating costs and the regulatory asset base which 
drives higher future revenue. Scenarios with greater 
water efficiency are expected to make the water cor-
poration more efficient by reducing growth in operat-
ing and capital costs. These savings however represent 
a potential for lost income to the water corporation in 
the context of the current building block regulation.

It is an important consideration that future 
increases in the RAB are unlikely to be buffered by 
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lower interest rates. It is noteworthy that both interest 
and inflation rates are now increasing. Depreciation 
expenses will continue to increase as new and gifted 
assets are included at their full value and the arbitrary 
write downs of the asset base associated with the start 
of economic regulation in 2000 will become a lower 
proportion of the total asset base. This situation will 
ultimately lead to a strong escalation of regulated 
utility costs which may increase debt and will require 
higher prices.

An important practical consideration in this dis-
cussion is time. Utility assets are considered to have 
long asset lives of up to 90 years (IPART 2020; ESC  
2005 – 2018). This implies that the impact of 
a growing Regulatory Asset Base will increase nominal 
revenue for the water corporation for nearly a century 
into the future. The higher regulated value of infra-
structure in a low efficiency scenario, in the context of 
the building block regulation and natural monopoly 
assumptions, also leads to higher assumed fixed or 
sunk costs and artificially lower variable costs. The 
assumptions about the assumed fixed costs associated 
with natural monopoly and with infrastructure deci-
sions also seem to be at odds with economic theory 
that in the long run all costs are variable (Friedman  
2002).

4.4. The risk to complementary solutions

The results of this investigation indicate that the reg-
ulatory income model can create society risks due to 
loss of demand management, distributed solutions 
and conservation. This finding is consistent with the 
observations of the NSW Audit Office (2020). These 
complementary solutions provide systems benefits 
and reduce costs but are unlikely to increase invest-
ment in the Regulatory Asset Base or provide addi-
tional water corporation income.

It is difficult to see how the government owners of 
regulators and water corporations could support stra-
tegies that reduce demand for utility services as 
a successful utility business outcome.

4.5. Separation of powers

Urban water management is an example of market 
failure where government owns, regulates and oper-
ates urban water corporations (Infrastructure 
Australia 2017). State bureaucracies hold delegated 
responsibility for governance of utilities whilst also 
providing oversight of regulators. Water utilities pro-
vide their preferred solutions and data to regulators 
who rely on that information to implement economic 
regulation. Utilities and associated government agen-
cies are also the planning and approval authorities for 
strategies and infrastructure solutions in the urban 
water market. This investigation has revealed 

a dichotomy of conflicts where building more infra-
structure is seen to maximise performance of the gov-
ernment utility and shareholder interests, but this 
process can negatively impact on viable alternatives 
from others. This process encounters the profound 
conflicts associated with multi-level governance sys-
tems and competing innovations as explained by 
Daniell, Coombes, and White (2014) and requires 
intervention. The Australian Constitution is based on 
the concept of separation of powers to avoid concen-
trations of excessive power in segments of society 
which includes scale and hierarchy constraints 
(Joseph and Castan 2014). It would seem that the 
principles of separation of powers in the regulation 
and policy settings for government water utilities are 
needed to maximise overall urban water benefits to 
society and the environment. There is a need to sepa-
rate the ownership and operation of government uti-
lities from the planning and approval of infrastructure 
solutions. In addition, independent economic regula-
tion should be focused on maximising the opportunity 
and value of the entire urban water market.

5. Conclusions

Meadows (2008) advised systems thinkers to look at 
behaviour to deduce the purpose of a system. This 
investigation considered the impacts of the price reg-
ulation of government owned urban water utilities 
using historical information and models of likely 
future behaviours.

The current regulatory paradigm assumes urban 
water corporations are natural monopoly providers of 
water and sewerage services. Regulation using the build-
ing block method to set maximum prices is based on the 
capital and operating expenses, and an assumed market 
value of utility assets. It was revealed that at least part of 
the behaviour, and therefore purpose, of urban water 
corporations is to build infrastructure to increase the 
Regulatory Asset Base and future income. The 
Australian urban water sector has experienced high 
growth in real (CPI adjusted) utility infrastructure costs 
and tariffs that are significantly greater than increases in 
serviced population, the economy and water demand. 
Indeed, urban water demand has declined over the last 
two decades and there has been significant contributions 
from utility water efficiency and non-utility solutions. 
Historical behaviours in the Greater Sydney and 
Melbourne regions demonstrate that regulators and uti-
lities have acted to increase the Regulatory Asset Base far 
in excess of changes in the supplied water and sewage 
services, and the utilities have a regulated dependence on 
growth in utility owned infrastructure. These processes 
act as a barrier to more integrated solutions that include 
demand management and recycling, distributed solu-
tions and water conservation.
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The operation of the building block method provides 
a clear incentive to fund additional utility scale infra-
structure in order to increase future revenue. A more 
expensive, less efficient solution provides a greater rev-
enue benefit to the utility than a less expensive, more 
efficient solutions under this regulatory model. The 
contributions from people in households, whole of 
society and other solutions in the urban water market 
are not directly relevant to this model.

The urban water market is not limited to the opera-
tion of government water utilities and the character-
istics of the market does not align with the regulatory 
model that is dependent on utility asset values. This 
finding is surprising at a number of levels. 
A considerable volume of demands in the urban 
water market and many market processes are not 
managed by the water corporation or considered in 
the pricing method.

The building block method for determining 
monopoly revenue is well established but in the 
context of this analysis is surprisingly one dimen-
sional. There is significant evidence that the 
method prioritises the viability of the water mono-
poly over market forces, social and environmental 
considerations. These insights are consistent with 
economic text book definition of market and gov-
ernment failure associated with monopoly with 
novel integration of these issues to government 
owned monopolies (Dollery and Wallis 1997; 
Friedman 2002; Hubbard et al. 2013).

There is evidence that regulation of water utilities is 
driving investment in supply side infrastructure 
owned by utilities to build Regulatory Asset bases as 
the overriding purpose of regulatory models. In eco-
nomic terms water corporations and regulators have 
done exactly what we asked them to do. This investi-
gation has revealed a situation where government, 
regulators and utilities are bound within overlapping 
interests and a narrow partial market definition which 
does not permit consideration of the entire urban 
water market and associated opportunities, and emer-
ging integrated systems paradigms.

This is a structural problem. The solution will 
require a redefinition of the market and for 
a regulatory structure with separation of powers to 
have regard to the entire urban water market.This 
discussion provides a prima facie case for a new mar-
ket and regulatory regime that builds on the contribu-
tion of P. J. Coombes, Want, and Colegate (2012) and 
could include the following key elements:

(1) The regulatory process recognises the environ-
mental and social benefits provided by innova-
tive servicing options in a whole of society 
framework that combines utility and non- 
utility services;

(2) Water utilities are rewarded for facilitating cus-
tomer access to traditional and non-traditional 
servicing arrangements. This will involve revis-
ing the objectives for the successful governance 
and operation of water utilities;

(3) Provide structural separation of planning, 
approval and operational processes involved 
in delivering water cycle services from the 
operation of water utilties. This will involve 
assigning water cycle planning and approval 
functions to an independent authority and 
broadening the objectives of the regulator, and

(4) Provide open, transparent, and freely accessible 
information about the performance of water 
cycle systems throughout cities to all stake-
holders and the community. This information 
should be managed by an independent author-
ity in each city and be available in a common 
location and format.
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