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About Australia's urban water sector
Do not delete this return as it gives space between the box and what precedes it.
	Key points

	· Australia’s urban water sector comprises three sub-sectors — potable water, wastewater and stormwater (including drainage and flood mitigation).

· The sector is capital intensive with high fixed costs. Much of the costs are in water and wastewater transportation, rather than bulk supply.
· Traditionally, there has been heavy reliance on climate dependent sources of water, such as dams, rivers and aquifers. Water storages and inflows into these sources diminished in many jurisdictions over the past decade, due to decreased rainfall and increasing evaporation arising from drought and climate change. 

· In recent years, most jurisdictions have invested in large climate-independent supply augmentation projects. It is expected that further major supply augmentations will not be required for at least 10 years in most major metropolitan areas. 

· Many jurisdictions have also used non-price demand management measures, such as water restrictions, and water efficiency and conservation measures, to deal with water shortages. This has reinforced a longer-term trend of decreasing total and per capita water consumption. 
· More recently, heavy rains have led to increased inflows in most parts of the country, with the notable exception of south-west Western Australia.

· The challenges brought about by the recent drought conditions have affected the financial and economic performance of the sector. Larger utilities generally perform better financially than smaller utilities.
· The structural, institutional, governance and regulatory arrangements of the sector vary across and within jurisdictions — especially between metropolitan and regional urban areas.

· The structural arrangements of the sector have been reformed over the past two decades. In some metropolitan areas, there has been a move towards vertical separation of the supply chain. In some regional urban areas, the move has been towards aggregation of utilities. Many utilities have also been corporatised. 
· There has been a move towards more independence in the economic regulatory oversight of the urban water sector, as opposed to ministerial control. However, this is not the case in all jurisdictions.

	

	


In this inquiry, Australia’s urban water sector comprises three sub-sectors — potable water, wastewater and stormwater. The sector includes both the entities that supply these services and the institutions that govern and regulate them. The sector is diverse, and the picture is different not only across states and territories, but also within them.
An overview of Australia’s urban water sector is presented in this chapter. The supply of water, wastewater and stormwater services is discussed in section 
2.1, including the supply chain through which services are provided and its cost structure, and sources of water and their characteristics. In section 
2.2, the demand for water is examined, including consumption by urban users, and how this has changed over time. Increasing uncertainty around supply and demand has led to concerns about water security. In response, most jurisdictions have undertaken supply augmentation and demand management initiatives. These are summarised in section 
2.3.
There has been ongoing reform in the urban water sector since the early 1990s which, together with the challenges brought about by drought in recent years, has affected the financial and economic performance of the sector (section 
2.4) and led to changes in the structural, institutional, governance and regulatory arrangements (section 
2.5).
More detail on information presented in this chapter is provided in appendix B.
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 SEQ Heading2 1
Supply of water, wastewater and stormwater services
This section includes a discussion of the supply chain for the provision of water, wastewater and stormwater services, the costs of providing water and wastewater services, sources of supply and the variability in water supply due to rainfall and inflow variability.
Supply chain and cost structure
Supply chain
The supply chain for the urban water sector is shown in figure 
2.1. The potable water sub-sector harvests and manufactures bulk water, stores water, treats water to a standard fit for human consumption, and transports water through transmission networks and then on to distribution networks for delivery to end users. The wastewater sub-sector transports sewage and tradewaste from customers to where it is treated, and then either disposes of it or recycles it. The stormwater sub-sector collects stormwater run-off, and transports it to where it is either disposed of or recycled. Stormwater infrastructure and services also contribute to flood mitigation. Some dams have a dual purpose and assist with flood mitigation. 
Figure 2.
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Supply chain for water, wastewater and stormwatera, b, c
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a Shading indicates elements that have strong natural monopoly characteristics.  b Stormwater includes all drainage services.  c Non-potable recycled water is discharged from households via the standard wastewater distribution network.
Figure 
2.1 also identifies those elements of the supply chain that have strong natural monopoly characteristics (that is, where it is most efficient to have only one entity supplying the markets needs) (chapter 4). Other elements are potentially contestable, as discussed in chapter 12.

The types and classes of water are summarised in box 
2.1.
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Types and classes of water 

	Water can be treated to different levels suitable for different purposes and can be classed as potable and non-potable. 
Potable water

Potable water is treated to a level suitable for human consumption. It is supplied through the main reticulated water system in Australia.
The Australian Drinking Water Guidelines provide guidance to the industry on what constitutes good quality drinking water. They advocate a risk management approach, and address acceptable water quality and health risks posed by different substances. They also provide guidance on monitoring programs and performance assessment of water supply systems (NHMRC 2004).
Non-potable water

Non-potable water can include either untreated water, or water that is treated to a lower standard than potable water.
Recycled water
Recycled water is water taken from a waste stream — usually wastewater or stormwater — and treated for use in a new activity (Melbourne Water ndb). Recycled water is being increasingly used for both residential and industrial non-potable uses. It can be treated to different classes, with higher classes having a wider range of possible uses. Although there is some variation across jurisdictions in the activities for which different classes of water can be used (and these are routinely subject to review), they are broadly similar. As an example, Victoria’s classes for urban uses are:

· Class A: Uses include residential garden watering, toilet flushing and irrigation of municipal parks and sportsgrounds.

· Class B: Urban uses are confined to those with restricted public access and closed industrial systems.
· Class C: Urban uses are confined to those with restricted public access, and industrial systems with no potential work exposure. (EPA Victoria 2003)
The Australian Guidelines for Water Recycling provide guidance to the industry on how to safely recycle water for use, using a risk management framework. They cover topics such as greywater, wastewater and stormwater recycling, augmentation of drinking water supplies and managing aquifer recharge (EPHC 2011; NRMMC, EPHC and AHMC 2008).

	

	


Recycling of wastewater and stormwater is increasing. However, other than the limited introduction of recycled water to the City of Oranges’ dam (section 
2.3), recycled water has been kept separate from the potable water supply in Australia to date. It is instead used for non-potable purposes or discharged to the environment. However, there are cases of both direct and indirect potable reuse internationally. For example, Singapore recycles treated wastewater for potable and non-potable uses. Recycled water meets 30 per cent of Singapore’s water demand, however the majority is used in non‑potable activities (PUB 2010, 2011). In addition, about 40 per cent of the Las Vegas Valley’s water resources are sourced through indirect potable reuse (Porter nd) (chapter 5).
Cost structure of the water and wastewater industries

The costs of providing water and wastewater services vary along the supply chain. In addition, the breakdown of costs along the supply chain will vary between locations and utilities due to a number of factors:
· Nature of primary sources — affects the costs of extracting water.

· Geography and topography — influences transportation costs. Pumping water longer distances, or up hills, will increase costs.

· Health and environmental requirements — more stringent requirements might result in higher treatment costs.

· Degree of treatment — treatment to a higher standard is more expensive. 

· Number of connections/growth in connections — a higher number of connections will generally increase costs. 

· Asset life cycles — more recently constructed assets such as distribution systems might be cheaper to maintain than older assets.

Table 
2.1 provides a breakdown of the share of a typical $1000 water and wastewater bill in Sydney. 
Transport of water and wastewater accounts for the highest proportion of costs in Sydney (37 per cent). This is in contrast to other utilities such as gas and electricity where transport costs are relatively low (Schott, Wilson and Walkom 2008). 

Wastewater treatment and disposal is also a major cost. It accounts for about a third of costs in Sydney. The Water Services Association of Australia (WSAA) (sub. 29) noted that wastewater services overall account for more than half of the urban water sector’s cost base. 

Bulk water supply and treatment together account for just under 30 per cent of water and wastewater supply costs in Sydney. In Melbourne, bulk water supply and treatment costs account for about 56 per cent of the water component of an average residential water bill for Yarra Valley Water’s customers (Yarra Valley Water, sub. 19). 

Table 2.
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Breakdown of water and wastewater supply chain costs attributable to a typical $1000 Sydney household bill
	Activity
	Share of bill (%)

	Bulk water supplya
	20

	Water treatment
	7

	Water transport and distribution
	23

	Water and wastewater retailing
	3

	Wastewater transport
	14

	Wastewater treatment and disposal
	33


a Half of this relates to dam water and the other half to desalination.
Source: Sydney Water (sub. 21).
Retail accounts for only a small proportion of costs in Sydney at 3 per cent. This is similar to other places, such as Perth (less than 5 per cent of total costs) and Melbourne (about 6 per cent of City West Water’s operating costs) (VCEC 2008).

In addition to the costs of urban water and wastewater supply varying along the supply chain, the split between capital and operating costs also varies along the supply chain. This is discussed in box 
2.2.

Water supply

Sources of supply
Australia has a high dependence on surface water relative to other bulk water sources for its urban water supply (table 
2.2). In 2009-10, surface water accounted for over 80 per cent of total water supplied by utilities in metropolitan New South Wales, Victoria, Queensland, South Australia, Tasmania and the ACT. Dams were the primary source of surface water in all of these areas except for metropolitan Tasmania, which sourced its water from the Derwent River, and Adelaide, which sources a significant proportion of its water from the Murray River (and dams in the same water system) (NWC and WSAA 2011; PC 2008d).

Of those areas that sourced a significant proportion of their water from non-surface water sources (NWC and WSAA 2011):

· the Northern Territory and regional urban New South Wales sourced a significant proportion from groundwater (30 per cent and 15 per cent respectively) (New South Wales Government, sub. DR146)

· Western Australia sourced a significant proportion from groundwater (mainly through aquifers) (42 per cent) and desalination (10 per cent)

· South Australia sourced a high proportion from recycled water (14 per cent). 
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Capital and operating costs

	The water and wastewater industries are capital intensive, and have relatively high fixed costs. For example, in Western Australia, about two-thirds of the cost of urban water supply relates to the upfront capital cost (Department of Water (WA), sub. 38).

The capital intensity of activities along the supply chain varies. Bulk water supply has high capital costs as it requires large, lumpy investments in infrastructure such as dams, pipelines and desalination plants. Bulk water operating costs are relatively small and include the costs of extracting (or, in the case of desalination, manufacturing) water and pumping it to treatment plants. The operating costs of bulk water supply might rise in coming years. This is due to new supply augmentation options such as desalination having relatively high operating costs, compared with traditional supply sources such as dams (Australian Academy of Technological Sciences and Engineering, sub. 34). However, the diversity of supply sources between areas means this might not be the case everywhere.
Water and wastewater treatment typically involves higher operating costs relative to other parts of the supply chain. These costs increase with level of treatment employed (particularly with respect to energy). 

Water, wastewater and stormwater transportation through large transmission and distribution networks has very high capital costs relative to operating costs and, as a result, is often described as a natural monopoly. The main operating cost associated with transport is pumping. 

Retail is likely to have a high proportion of operating costs relative to other activities in the supply chain, and low capital costs. The main driver of retail costs is the number of connections, and includes the cost of billing, meter reading and dealing with customer complaints. 
Energy is one of the largest operating costs for urban water utilities. Energy is mainly used for the pumping and treatment of water, with pumping water from distant locations significantly contributing to energy use. Energy is also a significant cost of desalination, and contributes to desalination having relatively high operating costs compared with traditional supply sources. The proportion of energy used in different activities along the supply chain varies greatly between areas (Kenway et al. 2008).

	

	


Table 2.
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Sources of urban water by jurisdiction for utilities with greater than 10 000 connections, 2009-10a, b, c
Per cent of total water sourced
	Area
	Total water sourced
	Surface water
	Groundwater
	Desalination
	Recycled water
	Bulk water  purchasedd 

	
	GL
	%
	%
	%
	%
	%

	NSW – metro
	692.3
	94.2
	1.0
	2.9
	1.9
	-

	NSW – regional urban
	311.0
	66.9
	14.8
	-
	2.6
	15.8

	Vic
	615.8
	87.6
	4.1
	-
	3.8
	4.6

	Qld
	435.4
	86.5
	3.1
	5.3
	5.1
	-

	SA
	177.2
	83.9
	2.0
	-
	14.0
	0.1

	WA
	309.5
	47.1
	42.3
	10.4
	1.8
	3.8

	Tas – metro
	43.2
	100.0
	-
	-
	-
	-

	NT
	52.5
	68.3
	29.7
	-
	2.0
	-

	ACT
	49.6
	91.4
	-
	-
	8.6
	-

	Total
	2686.4
	81.1
	9.0
	2.8
	3.8
	3.3


a Regional urban New South Wales and metropolitan Tasmania figures are for 2008-09.  b Regional urban New South Wales figure includes all regional urban utilities.  c Totals might not add as a result of rounding.  
d The total volume of water (including recycled water) purchased from another utility or entity outside the utility’s geographic area of responsibility. Water subsequently exported has been removed.
Sources: adapted from New South Wales Government (sub. DR146); NSW Office of Water (2010b); NWC and WSAA (2010a; 2011).

Apart from the data for regional urban New South Wales, which comes from the 2008-09 NSW Water Supply and Sewerage Benchmarking report and covers all of New South Wales’ regional urban utilities, the data presented come from the annual National Performance Report, prepared by the National Water Commission and WSAA. Utilities with under 10 000 connected properties are not included in this report. As a result, the data might not give a complete picture of the water supply in states such as Queensland, South Australia, Western Australia and Tasmania. In regional urban areas of these states, water supply sources might differ from those in the capital cities, due to factors such as geography and size of communities limiting the supply sources available. For example, desalination is unlikely to be an option for many areas due to the high cost of transporting water inland from coastal areas. As a result, inland urban areas are unlikely to have the same diversification in supply that coastal areas can achieve.
Australia experiences high variability in rainfall and inflows and has a heavy reliance on surface water. As a result, its dam storage capacity is large by international standards (ABS 2010c). Dam storage capacity is lower in cities such as Adelaide, Perth and Hobart (table 
2.3), where alternative sources of supply have been historically available — groundwater in the case of Perth, and river water in Adelaide and Hobart. Much of Adelaide’s river water comes from the Hume and Dartmouth dams located in the Murray-Darling Basin. Given the recent investment in new sources of supply, dam capacity has diminished value as an indicator of total supply capacity.
Table 2.
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Storage capacity of dams supplying capital cities
	Capital city
	Storage capacity (as at July 2010) (GL)
	Total water supplied 
2009-10 (GL)
	No. of years supply when full (based on water supplied 
in 2009-10)

	Sydney
	2 581.9
	505.7
	5.1

	Melbourne
	1 812.2
	348.8
	5.2

	Brisbane & south-east Queensland
	2 070.5
	198.6a
	10.4

	Adelaide
	197.4
	125.8
	1.6

	Perth
	580.8
	249.6
	2.3

	Hobart
	3.6
	43.2b
	0.1

	Darwin
	285.5
	34.9
	8.2

	Canberra
	205.5
	41.6
	4.9


a Figure includes water supplied to Brisbane, Gold Coast, Ipswich and Logan.  b Hobart figure is for 2008-09, and is total water sourced, not supplied.
Sources: BOM (2011b); NWC and WSAA (2010a; 2011).
Variability in rainfall and inflows

Australia’s rainfall is highly variable and, therefore, inflows into storages both over time and space are also highly variable. Rainfall is also highly variable by international standards, with Australia experiencing greater variability than any other continental region (Smith 1998, cited in ABS 2010d).
Not only does Australia have highly variable rainfall, but until recently many places have experienced significantly below average rainfall and increased evaporation sustained over a number of years. This led to a disproportionately large reduction in inflows and low dam storage levels in many places
. For example, the average annual inflow into four of Melbourne’s large dams was 389 GL for the period 1997–2010, much lower than the average of 615 GL for 1913–1996 (figure 
2.2). Dam storages in Melbourne hit a record low of 25 per cent in June 2009. However, rainfall and inflows improved in 2010 (although they were still below the 1913–1996 average), and storages were about 60 per cent at July 2011 (Melbourne Water 2011b). (Trends in rainfall and inflows for Sydney, south-east Queensland and Perth are included in appendix B.)
Figure 2.
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Annual inflows at Melbourne’s major reservoirs 1913–2010a
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a(Thompson, Upper Yarra, O’Shannassy and Maroondah Reservoirs.
Source: Melbourne Water (2011b).

As well as Melbourne, in the past year or two, rainfall, inflows and storages have increased again in many parts of Australia, with the notable exception of south-west Western Australia. 

Apparent changes in climate have led to concerns about increased uncertainty in rainfall and inflows, and increasing difficulty in predicting future supply. As a result, many jurisdictions have invested heavily in supply augmentation, particularly ‘climate independent’ sources of supply such as desalination and recycling (section 
2.3).
2.
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Water consumption
In this section, trends in total water consumption are presented, followed by further detail on household consumption, international comparisons and expected future demand.

Total water consumption

Australia’s total water consumption, including non-urban/rural consumption, has decreased in recent years. In 2008-09 total water consumption was 14 101 GL, down 35 per cent from 2000-01. The main driver of this decrease was a 50 per cent reduction in consumption by agricultural activities (ABS 2010d). Nonetheless, agriculture still accounts for the largest share of Australia’s total water consumption, at just over 50 per cent (figure 
2.3).
Figure 2.
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Share of total water consumption in Australia by users, 2008-09
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a(Includes sewerage and drainage services and water losses; excludes the supply of water to other users.
Source: ABS (2010d).

Households account for 13 per cent of total water consumption, a little less than commercial and industrial users (17 per cent). The remainder of total water consumption is accounted for by the water supply industry itself (17 per cent). This includes water consumed in the process of supplying water and sewage and drainage services, and water losses. Losses in distribution are the largest component of the water supply industry’s consumption (ABS 2010d). 

Although the volume of water consumption might appear large, it equates to only a small share of Australia’s rainfall. In 2004-05, total water consumption was only 0.7 per cent of total Australia-wide rainfall for that period (ABS 2006b). 
The key drivers of demand for water and wastewater are outlined in box 
2.3.
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 SEQ Box \* ARABIC 3
The nature of demand for water and wastewater

	Demand for urban water can take the form of a final good, where water is desired in its own right, or an intermediate good, where water is used as an input into the production of another good or service. 

Households purchase water as a final good, and demand is determined by the preferences of those households for water and other goods and services. There are two components of household demand — essential (non-discretionary) and non‑essential (discretionary) uses. There is no clear definition of what constitutes essential water demand (chapter 8).

Productivity Commission econometric analysis indicates household size and income are the most influential determinants of household water consumption. Other possible contributing factors include the climate, household composition, housing tenure status, educational attainment, occupation and skill levels (technical supplement 2).

In contrast to household demand, commercial and industrial users purchase water as an intermediate good. This demand is ‘derived’ from the demand for other goods and services which are produced using water, and is influenced by the technologies used in the production process. The largest commercial and industrial users of urban water are the mining, electricity and gas, and food and beverage manufacturing industries (ABS 2010d). Using water to maintain public areas such as parks, gardens and recreational ovals can also be considered as intermediate uses toward the final public good of public amenity.

The demand for wastewater is linked to the volume of water consumed. The demand for household sewerage services is related to indoor water usage in bathrooms, laundries and kitchens. Demand for industrial tradewaste services is influenced by the nature of industrial production processes, which determine the quantity and quality of tradewaste and in turn, the level of treatment required.

	Source: Baumann, Boland and Hanemann (1998).

	

	


Household consumption

Despite steady population growth, Australia-wide household water consumption has decreased by 22 per cent between 2000-01 and 2008-09. This appears to be part of an even longer-term trend. For example, in Sydney, total water supplied decreased by about 24 per cent between 1990-91 and 2009-10, and per capita water consumption appears to have been trending downwards since the 1980s (Sydney Water 2010b).

According to the ABS Water Account, per capita household consumption Australia‑wide was 221 litres per day in 2008-09, down from 329 litres per day in 2000-01 (figure 
2.4). Most jurisdictions have seen similar declines except for Tasmania and the Northern Territory, where per capita consumption was higher in 2008-09 than in 2000-01. Western Australia, Tasmania and the Northern Territory are the highest per capita users of water (ABS 2010d). Reasons for this higher per capita use are likely to vary between these jurisdictions. WSAA (2010a) noted Perth’s high residential water consumption reflects its hot summers, less stringent water restrictions and sandy soils.
Figure 2.
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Per capita household consumption by jurisdiction
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Sources: adapted from ABS (2006b; 2010d).

A relatively high proportion of household water is used outdoors. For example, about 30 per cent of water used by Sydney households is used for outdoor activities, such as lawn and garden watering, filling and maintaining pools and car washing. In Perth, the share of water use outdoors is about 44 per cent. Lawn and garden watering tends to be the highest overall use activity, followed by showering (Schott, Wilson and Walkom 2008; Water Corporation 2010).

International comparisons

Australia’s per capita water consumption is high by international standards. In 2008, it was amongst the highest of OECD countries (OECD 2011b). In contrast, the price Australians pay for water is in the mid-range of OECD countries (OECD 2010). Given the recent declines in per capita water consumption, and the recent and future increases in water prices (section 
2.3), Australia’s position, relative to the OECD average, might have since changed.
Future demand

Recent research suggests demand for water in Australia’s six largest capital cities might increase in the long term. WSAA (2010a) found that despite water consumption decreasing in recent years, and water prices and use of water efficiency and conservation measures increasing, water consumption could increase by 600 GL or about 40 per cent by 2026, and 1000 GL or about 66 per cent by 2056, based on current population trends. 
2.
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Recent supply augmentation and demand management initiatives

In response to climate change and drought, many jurisdictions have invested in supply augmentation to manage the uncertainty associated with rainfall. They have also used demand management tools to bring demand in line with the reduced supply of recent years.
Supply augmentation
Investment in supply augmentation has increased in recent years, ranging from the installation of rainwater tanks and greywater systems to the construction of large desalination plants. The combined capital expenditure program of 30 of Australia’s largest water utilities is approximately $30 billion over the period 2005-06 to 2011‑12 (WSAA 2009b). This section outlines some of the larger supply augmentation projects initiated by both government and water utilities in recent years.
Desalination plants

Desalination is a climate independent source of water, making it a more certain supply source than surface water and groundwater alternatives. Jurisdictions have invested heavily in desalination plants in recent years to service capital cities (table 
2.4). Many smaller desalination plants have also been built to service private users, often mining operations, such as the Sino Iron Project’s desalination plant (CITIC Pacific Mining 2010).
The capacity and cost of the desalination plants vary greatly. Perth and south-east Queensland have constructed smaller desalination plants (between 45 and 49 GL) costing $387 million and $1.2 billion respectively. In contrast, Melbourne’s desalination plant has a capacity of 150 GL and is expected to initially cost about $3.5 billion. It has been reported that Melbourne’s plant will be the largest in the Southern Hemisphere (Miller and Schneiders 2010).
Table 2.
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Large desalination plants
	Location (project)
	Initial  investmenta
	Capacity
	Maximum expandable capacity
	Initial (and expandable capacity as a percentage total water supplied 
in 2009-10)
	Completion date

	
	$m
	GL/year
	GL/year
	%
	

	Sydney (Kurnell)
	1 890
	90
	180
	18 (36)
	2010

	Melbourne (Wonthaggi)
	3 500
	150
	Up to 200
	43 (57)
	2012

	South-east Queensland (Tugun)
	1 200
	49
	
	25
	2009

	Adelaide (Port Stanvac)
	1 830
	100
	
	80
	2012

	Perth (Kwinana)
	387
	45
	
	18
	2006

	Perth (Binningup)
	1 400
	100
	
	40
	2012


a( Costs were incurred in different years, therefore are not directly comparable.
Sources: ABC News (2011); Costa (2010); Gallop (2005); Hinchliffe (2010); Partnerships Victoria (2010); SA Water (2011c); Sydney Water (sub. 21); Water Corporation (ndb); WSAA (2010b).
Dams

There has been less reliance on dams in recent years to augment supply. Some reasons for this might include:

· they are dependent on rainfall

· there are fewer options available

· the opportunity cost of the land might have increased

· the community might have changed its view on environmental impacts of dam construction, such as the impact on native fauna and flora, and on significant ecosystems and processes.

Two dam proposals have not gone ahead in recent years. The Traveston Dam (on the Mary River in Queensland) was not approved by the Australian Government Environment Minister (ABC News 2009). The Tillegra Dam (near Dungog) was not approved by the New South Wales Government due to uncertainty of environmental impacts, potential impacts on licensed water users and insufficient justification for the dam (NSW Government 2010a).
Nevertheless, there are dam-related projects currently underway. Significant projects include the upgrading of the Hinze Dam, which serves south-east Queensland. This will almost double its storage capacity from 161 GL to 310 GL, and is due to be completed in December 2011 (table 
2.5). An enlargement of Canberra’s Cotter Dam is also underway, which will increase its capacity from 4 GL to 78 GL. The project is expected to be completed in late 2011.
Table 2.
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Large dam projects
	Location
	Project
	Estimated 
costa
	Capacity
	Completion 
date

	
	
	$m
	GL/year
	

	Melbourne
	Tarago Reservoir reconnection and upgrade
	97b
	37.5
	2009

	South-east Queensland
	Upgrade of Hinze Dam
Wyaralong Dam
	395
348
	310c
103 
	2011
2011

	Canberra
	Expansion of Cotter Dam
	363
	78d
	2011


a Costs were incurred in different years, therefore are not directly comparable.  b Cost of the water treatment plant needed to reconnect the reservoir.  c Expansion from initial capacity of 161 GL.  d Expansion from initial capacity of 4 GL.
Sources: ACTEW (2010a); Melbourne Water (nda); Queensland Water Infrastructure (nd); Seqwater (2009); WSAA (2010b).
Water recycling

Water recycling has increased in recent years. In 2009-10, the volume of water recycled by urban utilities with greater than 10 000 connections was 245 GL, up from 160 GL in 2005-06 (NWC and WSAA 2011). 

Water recycling involves recycling wastewater or stormwater. Recycled water is currently used in Australia for non-potable activities, including industrial purposes (with some industrial users having on-site reuse), for watering green public spaces such as parks and sporting fields, and agriculture. Recycled water is also delivered by water utilities to households in some new residential developments for non‑potable uses via a third pipe system.

Although recycled water is not generally used to augment potable supplies, Orange’s stormwater scheme has been used to augment potable supplies, for indirect potable reuse (discussed below).
Wastewater recycling

Australia’s largest wastewater recycling project is the Western Corridor Recycled Water Scheme in south-east Queensland (table 
2.6). It comprises three advanced water treatment plants that treat wastewater to supply power stations and industry. It is expected to supply about 36 GL per year for urban use. Recycled water might also be used to replenish Wivenhoe Dam for indirect potable reuse when south-east Queensland’s water storages fall below 40 per cent (QWC 2010b).

Table 2.
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Large water recycling projects
	Location
	Project
	Estimated 
costa
	Supply/
Capacity
	Completion date

	
	
	$m
	GL/year
	

	Sydney
	St Mary’s Replacement Flows Project Rouse Hill Water Recycling Scheme Rosehill-Camellia Recycled Water Scheme
	250 
60b
100 
	18 
4.7 
4c
	2010
2008
2011

	Wollongong
	Wollongong Water Recycling Plant
	25
	>7.3
	2006

	Melbourne
	Eastern Treatment Plant – Tertiary Upgrade
	380
	
	2012

	South-east Queensland
	Western Corridor Recycled Water Project Murrumba Downs Sewage Treatment Plant
	2 600
197
	36d
11e
	2008
2010

	Adelaide
	Glenelg to Adelaide Park Lands Recycled Water Project
	76
	5.5
	2010

	Perth
	Kwinana Recycled Water Scheme 
Alkimos Wastewater Treatment Plant Stage 1 and Quinns Main Sewer
	28
336
	6
7.3
	2004
2010


a Costs were incurred in different years, therefore are not directly comparable.  b Cost of the upgrade only.  c Can be expanded to 7 GL.  d Expected supply for urban water use. Total capacity is expected to be greater.  e Based on 4 ML per day.
Sources: GHD (2009); Glenelg to Adelaide Parklands Recycled Water Project (nd); NWC and WSAA (2011); QWC (2010b); Sydney Water (2006; 2009; 2010c; ndc; ndd); Unity Water (nd); Water Corporation (2008a; nda); WSAA (2008b; 2009b; 2010b).
One of Australia’s largest residential water recycling schemes is the Rouse Hill Water Recycling Scheme in Sydney’s north-west. Treated wastewater is distributed via a third pipe for toilet flushing, laundry washing and outdoor uses. Currently 19 000 homes are involved and eventually it will service 36 000 homes. The plant will treat about 4.7 GL of wastewater each year for reuse (Sydney Water 2010a).
Stormwater recycling
One of Australia’s earliest stormwater recycling projects is the City of Salisbury’s stormwater harvesting project (table 
2.7). It involves treating stormwater through a series of wetlands, which can then be distributed to households for use via a third pipe system, used for irrigation and industrial uses, or stored in aquifers. Currently the system can provide 8 GL a year of non-potable water (City of Salisbury, sub. 10; trans., p. 246).

Table 2.
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Large stormwater harvesting projects

	Location
	Project
	Estimated 
costa
	Supply/
Capacity
	Completion
date

	
	
	$m
	GL/year
	

	Adelaide
	City of Salisbury’s stormwater harvesting project 
City of Onkaparinga’s Water Proofing the South Stage 2 
City of Charles Sturt’s Water Proofing the West Stage 1
	43.5b
30.0  
63.0  
	8.0
2.2
2.4
	Initial project completed
2013
2013

	Orange
	Orange Stormwater Harvesting Schemec
	5.0
	2.1
	2009


a Costs were incurred in different years, therefore are not directly comparable.  b Includes Australian Government funding of $6.5 million and Local Government expenditure of $37 million. Not the full cost of the project.  c The Orange scheme includes the Blackmans Swamp Creek Scheme and the Ploughmans Creek Scheme, which is not yet completed. Numbers are for the Blackmans Swamp Creek Scheme.
Sources: City of Charles Sturt (nd); City of Onkaparinga (2010a; 2010b); City of Salisbury (trans., p. 246); Department for Water (2011b); DSEWPC (2010a); Orange City Council (2009a); Wong (2008); Wong, Rann and Maywald (2009).
Orange in New South Wales also harvests stormwater, through the Blackmans Swamp Creek Stormwater Harvesting Scheme and the Ploughmans Creek Stormwater Harvesting Scheme, which is currently under construction. The Blackmans Swamp Creek scheme is capable of supplying up to 40 per cent of Orange’s water needs alone. It has been used to indirectly augment the city’s water supply when dam levels were low. Under its emergency licence, the scheme can only be used when Orange’s combined water supply is below 50 per cent. The Council has applied for a full licence for the source (New South Wales Government, sub. DR146; Nicholson 2011; Orange City Council 2009a; 2009b; 2010).

Rural–urban transfers

Transfers of water from rural to urban areas have increased in recent years. Transfers can be categorised as either:

· trades — water providers purchase water, usually by purchasing allocations or entitlements, from other water providers or users
· non-price transfers — these can include administratively reallocating water among different users, indirect purchases, such as funding infrastructure upgrades in exchange for water, and borrowing water held in storage and paying it back later (PC 2008d).

A relatively small amount of water for agricultural use can represent a relatively large amount of water for urban users. However, there are barriers to rural–urban trade, including policy bans and other institutional barriers (chapter 5), and that many urban water systems are not connected to rural systems.

SA Water has been an active purchaser of water. In 2008-09, SA Water purchased 106 GL of temporary water for critical human needs, and 60 GL was purchased in 2009‑10 (Caica 2010; Maywald 2009).
Although most rural–urban water trades involve urban water utilities, a pilot scheme in northern Victoria allowed urban water users to trade directly with rural water providers. Utilities in northern Victoria, including Coliban Water, allowed urban water users to buy temporary water (allocations) on the open market and the regional urban utility delivered it through its infrastructure (Coliban Water 2009).

One of the most substantial non-price transfers of water involves the Sugarloaf Pipeline. Completed in 2010, and costing $750 million, this pipeline connects the Goulburn River to Sugarloaf Reservoir, and was expected to supply 75 GL of water to Melbourne each year when used, depending on its share of savings achieved under stage 1 of the Northern Victoria Irrigation Renewal Project (Victorian Government 2010a). The Victorian Government has determined the pipeline is not to be used except in the case of critical human need for water in metropolitan Melbourne (Melbourne Water 2011c).
Rainwater tanks and greywater recycling by households

The number of households with a rainwater tank has increased in recent years. The ABS (2010b) found 32 per cent of Australian households surveyed in March 2010 that were suitable for a rainwater tank (for example, had ample space) had one, compared with 24 per cent in 2007. This varied greatly between states from 57 per cent in South Australia to 16 per cent in Western Australia. Regional urban and rural households were more likely to have a rainwater tank than those in capital cities. For many households in non-metropolitan areas, rainwater tanks might be their only source of supply.
Reasons for the increased installation of rainwater tanks have included government incentives, rebates and mandatory requirements, and water restrictions and conservation initiatives (discussed below). For example, of the households in Queensland that have installed a rainwater tank, 20 per cent report a government rebate or incentive was the reason, the highest of any state in Australia (ABS 2010b).
Greywater recycling is another source of water for Australian households, with 28 per cent of households surveyed in March 2010 reporting using it (ABS 2010b). This varies between jurisdictions, with 43 per cent of Victorian households using greywater, compared with 8 per cent in the Northern Territory. 
Given the large investment in supply augmentation and the increased rainfall in many areas in the past couple of years, many areas are no longer facing a water scarcity challenge, and will not need another large supply augmentation for many years. For example, scenario analysis conducted for south-east Queensland predicted the next supply augmentation will not be needed until about the mid‑2020s, depending on assumptions about population growth, climate change and consumption being maintained below 200 litres per person per day (QWC 2010b). In addition, modelling undertaken for Sydney suggests supply will not exceed demand until 2028 (O’Dea and Cooper 2008). The challenge that is now facing some places, particularly large urban areas, is how to efficiently fund and manage their varied and diversified sources of supply (chapter 5).
Demand management

Along with investment in supply augmentation, many places around Australia have also undertaken demand management. Demand management refers to the modification of the level and timing of water usage through various methods. Demand management can take two main forms — price and non-price. 
Pricing

A summary of how prices are set in each jurisdiction is presented later in this chapter (section 
2.5). This section focuses on the way pricing has been adjusted as a means of managing demand. Although prices have been used in only a limited sense to manage demand, there have been some major changes to pricing.
First, there has been a movement towards metering of water consumption. In the past, water was charged as a fixed rate on property values. With the introduction of metering, most jurisdictions have moved to consumption-based pricing, through a two-part tariff, which involves a fixed charge and one or more per unit volumetric prices. The volumetric component of the tariff has been increasing relative to the fixed component (table 
2.8). The main exceptions are Melbourne, where the fixed component has been relatively low since at least the early 2000s, at about 40 per cent, and Darwin.
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Fixed water and sewerage charges as a share of the total household water bill in capital citiesa
	Capital city
	30 June 2001
	30 June 2009

	Sydney
	67
	63

	Melbourne – City West Water
	40
	41

	Melbourne – South East Water
	37
	39

	Melbourne – Yarra Valley Water
	40
	40

	Brisbane
	70
	64

	Adelaide
	61
	57

	Perth
	56
	54

	Darwin
	71
	76

	Canberra
	85
	59


a Based on consumption of 200 kL.
Source: Engineers Australia (sub. 4).
Second, most jurisdictions have adopted inclining block tariffs for the structure of the volumetric component of prices (table 
2.9). With inclining block tariffs, the volumetric component of water prices increases with increased usage — as more water is used and the threshold or tier is reached, the price per unit of water increases as the user moves to the higher tier of prices. Although most jurisdictions currently have inclining block tariffs, some are moving away from them. Inclining block tariffs in Sydney have recently been abandoned in favour of a single volumetric price, and the number of blocks in Perth will be reduced from six to three in coming years.

Third, the level of water prices has increased in recent years (table 
2.9), due to factors including the need to pay off large supply augmentation projects, the move to full cost recovery, replacing ageing assets, maintenance catch up, and general inflationary pressures. The price increases have been relatively large in some places and this is likely to continue in coming years, with prices set to increase by as much as 20 per cent a year.

Non-price demand management

Non-price measures are the most commonly used demand management tool, and include water restrictions, and water efficiency and water conservation measures. These measures can be mandatory, or encouraged on a voluntary basis.

Water restrictions

Water restrictions have been used extensively in both metropolitan and regional urban areas in recent years. Water restrictions were heavily relied on during the drought, increasing in severity as the water supply situation worsened. For example, in Sydney, voluntary low level restrictions were introduced in November 2002 when dam levels were about 70 per cent. By June 2005, when dam levels were about 40 per cent, Sydney was on mandatory level three restrictions, limiting when and how hoses could be used (Sydney Water, sub. 21). 
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Residential pricing structure and price path in capital cities and select large regional urban areas 
	Urban area
	Tariff structure
	Price setting period
	Real average annual bill increase over price setting period (%)

	Sydney
	Two-part tariff with single usage charge
	2008-09 to 2011-12
	7.7

	Newcastle
	Two-part tariff with single usage charge
	2009-10 to 2012-13
	6.9

	Melbourne
	Two-part tariff with three inclining blocks
	2009-10 to 2012-13
	City West Water: 10.9
South East Water: 12.1
Yarra Valley Water: 13.2

	Geelong
	Two-part tariff with single usage charge
	2008-09 to 2012-13
	7.5

	Brisbane
	Two-part tariff with three inclining blocks
	Yearly (2011-12)
	2011-12: 2.7 (nominal)

	Gold Coast
	Two-part tariff with three inclining blocks
	Yearly (2011-12)
	2011-12: 2.7 (nominal)

	Adelaide
	Two-part tariff, with three inclining blocks
	Yearly (2011-12)
	Water: 26.3 (nominal)
Sewerage: 5.5 (nominal)

	Perth
	Two-part tariff with sixa inclining blocks
	2009-10 to 2011-12
	Water: 10.0b
Sewerage: 2.0b

	Bunbury
	Two-part tariff with five inclining blocks
	2009-10 to 2012-13
	Water: 17.0a (nominal)

	Hobart
	Single usage charge
	2009-10 to 2011-12
	Capped at 10.0 (nominal)

	Launceston
	Two-part tariff with single usage charge (where metered)
	2009-10 to 2011-12
	Capped at 10.0 (nominal)

	Darwin
	Two-part tariff with single usage charge
	2009-10 to 2011-12
	20.0 (nominal)

	Canberra
	Two-part tariff with two inclining blocks
	2009-10 to 2012-13
	Water: 1.0
Sewerage: 4.8


a From 2012-13 Perth will move to 3 inclining blocks.  b Economic Regulation Authority’s recommendation.
Sources: Barwon Water (2011); Ben Lomond Water (2010); Bligh (2011); ERA (2009); Giddings (2011); IPART (2009b); NWC (2011b); NWC and WSAA (2010a); PWC (2010); South Australian Government (2011); WSAA (2010b; sub. 29).
Restrictions have also been used extensively in regional urban areas. For example, 61 per cent of local water utilities in New South Wales have imposed water restrictions as a result of severe drought conditions (Local Government and Shires Associations of NSW, sub. 63).
As a result of recent rain, the level of restrictions has been downgraded in many areas, and some have removed them altogether. However, many places, such as Sydney and Brisbane, have replaced these with permanent low level restrictions (WSAA 2010b).
Water efficiency and water conservation measures

Water efficiency and water conservation measures have been used extensively in recent years to manage demand. Water efficiency measures aim to reduce water consumption, while maintaining the level of output or outcome delivered. Water conservation measures also aim for a reduction in water consumption, but might also reduce the level of output or outcome delivered (chapter 7). 
Water efficiency and water conservation measures have been aimed at both households and business. Measures aimed at households have included:

· voluntary targets for individual and household water consumption, such as Victoria’s Target 155 campaign, which encouraged individuals to limit their water consumption to 155 litres per day (Victorian Government 2011)
· education and information campaigns, such as the Water Efficiency Labelling and Standards Scheme, which involves labelling a range of appliances with ratings on their water efficiency, to encourage households to buy more water‑efficient products (Australian Government 2010b)
· mandatory and non-mandatory guidelines for water efficiency in new homes, such as New South Wales’ Building Sustainability Index or BASIX, which aims to make new homes more efficient by reducing the amount of water and energy used (BASIX nda)
· rebates and other incentives, such as South Australia’s H2OME rebate scheme, which provides a range of rebates for products installed in and outside the home, including shower heads and washing machines (Office for Water Security 2011).

These water use efficiency and conservation measures are likely to have been effective in reducing household consumption. The Environmental Issues: Water Use and Conservation Survey (ABS 2010b) found that, over the 12 months to March 2010, 80 per cent of households had taken at least one step to save water. The most common way to save water was to decrease the amount used in the garden (62 per cent of households) and in the bathroom (59 per cent).
Measures aimed at businesses have included:

· mandatory water plans, such as Victoria’s waterMAP initiative, under which all non-household customers that consume more than 10 ML of water a year are required to develop a water management action plan (waterMAP), demonstrating how they will use water more efficiently (Office of Water 2010)
· utilities working with businesses to save water, such as Sydney Water’s Every Drop Counts Business program, through which Sydney Water works with businesses to help them reduce their water usage and business costs (Sydney Water nda).

According to the Energy, Water and Environment Management, 2008-09 survey (ABS 2010a), about 22 per cent of Australian businesses reported having undertaken some type of water management practice. Of businesses employing over 200 people, about 60 per cent reported undertaking at least one water management activity.
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Performance of the urban water sector
This section includes information on the financial and economic performance of the urban water sector, and information on employment.
Financial performance

In its reports on the Financial Performance of Government Trading Enterprises, the Commission assessed the financial performance of large urban water utilities that were Government Trading Enterprises (GTEs). Over the period 2000-01 to 2006‑07, the performance of the major urban water GTEs combined, as measured by operating profit before tax, improved overall. In addition, dividends paid to government also increased. However, the combined utilities’ return on assets decreased over this period, from about 5.8 per cent in 2000-01 to 4.9 per cent in 2006-07 (PC 2006a; 2008b).
In this section, indicators of financial performance, including changes in real
 terms in expenditure, income, profit, dividends and rates of return over the period 2005-06 to 2009-10, are presented. This information is sourced from the 2009-10 National Performance Report (NWC and WSAA 2011). 

Operating expenditure
Operating expenditure has increased in recent years, with average operating costs per property increasing for all utility groups over the period 2005-06 to 2009-10 (table 
2.10). Operating costs of larger utilities have increased by a relatively greater amount than for smaller utilities. Reasons for the increasing operating costs might be the increased cost of operating new capital equipment (such as desalination plants and recycling schemes) and higher energy costs (NWC and WSAA 2011).

Table 2.
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Average water and sewerage operating expenditure per property by utility size 

Dollars

	Utility size by number of connected properties
	2005-06
	2006-07
	2007-08
	2008-09
	2009-10

	100 000+ 
	468
	487
	517
	561
	594

	50 000 to 100 000 
	614
	660
	650
	694
	703

	20 000 to 50 000 
	690
	692
	720
	685
	742

	10 000 to 20 000 
	801
	809
	815
	842
	867


Source: adapted from NWC and WSAA (2011).
Average operating costs per property of smaller utilities is higher than that of larger utilities. This could be due to smaller utilities not having the same economies of scale (NWC and WSAA 2010a). These economies might come from larger utilities being able to spread fixed costs over a larger number of customers and potentially having higher operating efficiency (due to a greater capacity to attract and retain skilled staff, undertake asset management and meet health and environmental regulations). However, due to the diversity of operating environments it is difficult to tell the extent to which smaller utilities have underperformed relative to larger utilities.
Capital expenditure
Capital expenditure has increased over the past few years (table 
2.11). For example, capital expenditure per property for major utilities more than doubled between 2005-06 and 2009-10. The large increase in capital expenditure has been driven by the large investments in supply augmentation undertaken by most jurisdictions (NWC and WSAA 2010a). However, capital expenditure decreased between 2008‑09 and 2009-10, with total capital expenditure of all reporting utilities falling from $7.2 billion to $6.7 billion (NWC and WSAA 2011).

As much of the planned large supply augmentations have been, or soon will be, completed, capital expenditure might decrease in coming years. For example, total capital expenditure for Melbourne Water and the three retailer–distributors in metropolitan Melbourne is expected to decrease over the period 2009-10 to 2012‑2013 from $1.6 billion to $540.5 million, with a large proportion of this decrease attributed to the completion of supply augmentation-related projects such as the Sugarloaf Pipeline and the tertiary upgrade of the Eastern Treatment Plant (ESC 2009b; Melbourne Water 2008a).
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Average water and sewerage capital expenditure per property by utility size

Dollars

	Utility size by number of connected properties
	2005-06
	2006-07
	2007-08
	2008-09
	2009-10

	100 000+ 
	360
	412
	483
	677
	741

	50 000 to 100 000 
	445
	899
	956
	878
	635

	20 000 to 50 000 
	490
	862
	1 102
	1 014
	842

	10 000 to 20 000 
	1 202
	1 116
	831
	922
	975


Source: adapted from NWC and WSAA (2011).
Income
Income per property has increased over the period 2005-06 to 2009-10 (table 
2.12). Income per property of utilities is generally greater for smaller utilities than for larger utilities. This could reflect higher costs due to a lack of scale economies, which is partially offset by lower levels of cost recovery by smaller utilities (discussed in chapter 13).
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Average income per property by utility size 
Dollars

	Utility size by number of connected properties
	2005-06
	2006-07
	2007-08
	2008-09
	2009-10

	100 000+ 
	1 074
	1 078
	1 057
	1 177
	1 232

	50 000 to 100 000 
	1 178
	1 160
	1 216
	1 175
	1 301

	20 000 to 50 000 
	1 213
	1 186
	1 273
	1 246
	1 354

	10 000 to 20 000 
	1 252
	1 348
	1 369
	1 373
	1 418


Source: adapted from NWC and WSAA (2011).
Net profit after tax

The net profit after tax (NPAT) of water utilities that reported in all years between 2005-06 and 2009-10 increased significantly between 2008-09 and 2009-10, after a significant decrease in previous years (table 
2.13). According to the 2008-09 National Performance Report, the decrease in previous years was driven by a combination of reduced revenue associated with lower water usage and higher capital and operating costs (NWC and WSAA 2010a). The main driver of the increase between 2008-09 and 2009-10 was increased water prices relative to costs (NWC and WSAA 2011). 
Table 2.
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Total NPAT by group size and NPAT ratio by utility size

	
	NPAT ($ million)
	
	NPAT ratio (%)a

	Utility size by number of connected properties
	2005-06
	2006-07
	2007-08
	2008-09
	2009-10
	
	2008-09
	2009-10

	100 000+
	1 487
	1 455
	1 161
	1 133
	1 521
	
	14
	16

	50 000 to 100 000
	64
	54
	37
	-2
	62
	
	-6
	5

	20 000 to 50 000
	79
	69
	5
	-22
	49
	
	-2
	7

	10 000 to 20 000
	46
	78
	51
	29
	39
	
	6
	10

	Total
	1 676
	1 656
	1 254
	1 138
	1 671
	
	
	


a NPAT ratio is calculated by dividing NPAT by income.
Source: adapted from NWC and WSAA (2011).
The average NPAT ratio (calculated by dividing NPAT by income) also increased between 2008-09 and 2009-10, which indicates profit increased by a greater amount than income.
Dividends
The total dividends payable by utility size increased over the period 2007-08 to 2009-10 (table 
2.14). Dividends increased by a relatively greater amount for non‑major utilities compared to major utilities, where they have remained relatively steady. The dividend payout ratio (dividends payable divided by NPAT) decreased between 2007-08 and 2009-10. The number of non-major utilities paying dividends is low in comparison to major utilities. Although all but one of the major utilities had dividends payable in all three years, most of the small utilities did not pay dividends, and this number increases as the utility size gets smaller. 
Of the 35 utilities with under 50 000 connections that reported on dividends, only five reported paying a dividend in 2009-10. Dividend policy is generally set by owners (State or Local Governments), and dividends payable will reflect profitability, cost recovery levels, financing capacity, accounting practices and future cash requirements. Utilities might not pay a dividend for a number of reasons, including they are not sufficiently profitable or are conserving cash for future investment. Utilities in regional urban New South Wales cannot pay a dividend if they do not meet the Best-Practice Management of Water Supply and Sewerage Guidelines (Department of Water and Energy 2007).
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Total dividends and average dividend payout ratio by utility size

	
	Total dividends ($000)
	
	Average dividend payout ratio (%)

	Utility size by number of connected properties
	2007-08
	2008-09
	2009-10
	
	2007-08
	2008-09
	2009-10

	100 000+ 
	1 042 309
	1 011 403
	1 137 620
	
	75.3
	68.7
	66.7

	50 000 to 100 000 
	43 922
	52 052
	82 901
	
	93.7
	53.2
	44.8

	20 000 to 50 000 
	2 329
	10 027
	13 241
	
	11.2
	-25.3a
	10

	10 000 to 20 000 
	1 359
	1 075
	1 404
	
	17.4
	0.3
	0.5


a This number is negative due to Shoalhaven’s dividend payout ratio being negative, which is a consequence of its dividend policy. The sewerage side of the business recorded a profit and paid a dividend, while the water side recorded a net loss. Therefore the sewerage dividend, divided by the combined net profit has resulted in a large negative dividend payout ratio.

Source: adapted from NWC and WSAA (2011).
Economic real rate of return

The median economic real rate of return
 has decreased over the period 2005-06 to 2009-10 (table 
2.15). Overall, larger utilities have a higher median rate of return than smaller utilities, and all the major utilities have earned a positive rate of return. This is not the case for non-major utilities, with the range indicating that some utilities with less than 50 000 connections have been experiencing negative real rates of return. Economic real rates of return for utilities with less than 10 000 connections are not presented in the National Performance Report. The Commission’s view of appropriate rates of return is discussed in chapters 10 and 13.
Economic performance 

Although important, financial indicators only give an indication of one facet of urban water utilities’ performance. Therefore, judging overall performance based solely on financial indicators is somewhat misleading. This sections looks at other indicators of performance — trends in productivity and employment.

Table 2.

 SEQ Table \* ARABIC 15
Median and range of economic real rate of return by utility size

Per cent

	Utility size by number of connected properties
	2005-06
	2006-07
	2007-08
	2008-09
	2009-10

	100 000+ 
	5.0
(3.0–6.0)
	3.0
(1.0–6.0)
	3.0
(1.0–6.0)
	2.0
 (1.0–10.0)
	3.0
(0.0–36.0)

	50 000 to 100 000 
	1.5
(-2.0–5.0)
	1.5
(-1.0–5.0)
	0.5
(-2.0–11.0)
	1.0
(-1.0–7.0)
	1.0
(-1.0–9.0)

	20 000 to 50 000 
	2.5
(-1.0–11.0)
	2.0
(0.0–7.0)
	1.5
(0.0–9.0)
	1.0
(-2.0–6.0)
	1.0
(-3.0–5.0)

	10 000 to 20 000 
	3.0
(-2.0–8.0)
	1.0
 (-2.0–12.0)
	1.0
 (-2.0–10.0)
	1.0
 (-2.0–6.0)
	1.5
(-3.0–8.0)


Source: adapted from NWC and WSAA (2011).

Multifactor productivity

The multifactor productivity (MFP)
  of both the urban and rural water sectors has declined over the past decade after strong growth from the mid 1980s to the mid 1990s (figure 
2.5). The decline is likely due to a number of factors, including:

· the recent drought

· the recent investment in supply augmentation

· increased water and wastewater treatment standards.

The recent drought has affected the ability of utilities to deliver water to consumers. This, as well as the demand management initiatives undertaken, reduced the output of the urban and rural water sectors, putting downward pressure on MFP (Topp and Kulys, forthcoming).
In addition, the recent investment in supply augmentation could have contributed to the decrease in productivity. As discussed earlier, much of the recent investment has been in non‑traditional sources of supply such as desalination and recycling, which are more expensive than traditional sources such as dams. This has increased the long‑run marginal cost of supply. As well, many of these large supply augmentation projects take significant time to build, resulting in a lag between the increase in inputs, and the corresponding increase in output (Topp and Kulys, forthcoming).

In recent years, treatment standards for water and wastewater have risen, which has likely resulted in increased labour and capital requirements, putting downward pressure on MFP (Topp and Kulys, forthcoming).

Figure 2.
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Output, inputs and MFP in Water Supply, Sewerage and Drainage Services, 1974-75 to 2008-09a
Index 2006-07 = 100
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a(This chart is sourced from a forthcoming Productivity Commission Staff Working Paper, and may be subject to revision.
Source: Topp and Kulys (forthcoming).
Topp and Kulys (forthcoming) have estimated that drought and improvements in wastewater treatment quality could potentially explain about 75 per cent of the decline in MFP since 1997-98.

Relative productivity of utilities
There have been attempts to measure the relative productivity of Australian urban water utilities. For example, Woodbury and Dollery (2004) measured the relative efficiency of regional urban water utilities in New South Wales in 1999 and 2000 using data envelopment analysis
 (DEA). They found there was scope to improve their relative efficiency by about 27 per cent in 1999 and 2000. They also found that total factor productivity increased only slightly over the period 1997-98 to 1999-00.

Coelli and Walding (2005) measured the relative efficiency of the largest 18 water utilities in Australia over the period 1995-96 to 2003-04 using DEA. They found that the average business could have reduced inputs used by 9.6 per cent without reducing output. Total factor productivity declined by an average 1.2 per cent per year over the period. However, they emphasised their results were sensitive to the measures used, and that better quality data were needed.

Byrnes et al. (2009) examined the relative efficiency of regional urban utilities’ wastewater services in New South Wales and Victoria over the period July 2000 to June 2004 using DEA. The authors found Victorian utilities of a similar size to those in New South Wales were more technically efficient. In a similar study that focused on water service provision rather than wastewater service provision (Byrnes et al 2010), they found that Victorian water utilities were 13 per cent more efficient than similarly sized New South Wales utilities. They also found that the larger Victorian utilities had relatively better managerial efficiency, and that water restrictions are likely to reduce relative efficiency.
Employment

The number of people employed in the urban and rural water sectors has increased in recent years, after a large decline over the previous two decades (figure 
2.6). 

The decrease in employment between the mid 1980s and early 2000s could be due to efficiency improvements, such as elimination of excess staffing, rationalising of the non-core business activities, and the corporatisation of utilities (Sydney Water, sub. 21).

The increase in employment in the sector in recent years could be the result of  increased investment in supply augmentation and maintenance and upgrades of capital equipment, requiring an increase in workers. In addition, higher standards for wastewater treatment and recycling, and the need to train replacements for pending retirees, might have increased employment levels.

Much of the employment in the water industry in recent years is in the private sector, because of increased use of outsourcing. Outsourcing is used extensively by the urban water sector with a high proportion of both capital and operating expenditure being outsourced. For example, the Melbourne retailer–distributors outsource close to 100 per cent of their capital expenditure (WSAA, sub. 29). 
The employment data presented above are sourced from the ABS Labour Force Survey. There are classification issues with this survey which might result in the number of employees being under or overstated. For example, under the ANZSCO classifications used in the Labour Force Survey, Wastewater Operators are classified as Machine Fitters (WSAA, trans., p. 685). In addition, the data are for both the urban and rural water industries. The Commission is unaware of what share each makes up of total employment.

Figure 2.
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Number of persons employed full time in water supply, sewerage and drainage services
November 1984 to May 2011
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Source: ABS (2011b).
There is currently a skills shortage in the urban water industry, which is expected to worsen over the coming years (for example, WSAA 2008 cited in Armstrong and Gellatly 2008). More information on this can be found in chapter 13.
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Structural, institutional, governance and regulatory arrangements

The urban water sector’s administrative arrangements vary by jurisdiction and within jurisdictions, particularly between metropolitan and regional urban areas. The structural, institutional, governance and regulatory arrangements of Australia’s urban water sector are discussed in this section. Appendix B provides more detail on the arrangements for each jurisdiction.
Ownership and structure of the supply chain

The structure of the urban water industry varies across states, and between metropolitan and regional urban areas (table 
2.16). Traditionally, urban water and wastewater services have been supplied by vertically-integrated government-owned monopolies. This remains the case in South Australia
, Western Australia
, the Northern Territory and the ACT, where utilities are also jurisdiction-wide. Stormwater services have traditionally been provided by a combination of local councils and water utilities.
Significant structural and ownership reform has taken place in recent years in some jurisdictions, which has changed the urban water supply structure. Since the 1990s, most metropolitan utilities have been corporatised, as have utilities in regional urban areas of Victoria and Tasmania. In the metropolitan areas of Sydney, Melbourne and south-east Queensland, structural reform has led to vertical separation of the bulk supply and retail–distribution functions of the supply chain. 

In Sydney, the Sydney Catchment Authority is responsible for bulk water supply (except the desalination plant), and delivery of bulk water to treatment plants. Sydney Water is responsible for the water (and wastewater) treatment, and the transmission, distribution and retail functions of water and wastewater. A subsidiary of Sydney Water, Sydney Desalination Pty Ltd, owns the Kurnell desalination plant (New South Wales Government, sub. 65; Sydney Water, sub. 21).

Melbourne has one bulk supplier, Melbourne Water — which is also responsible for the transmission network — and three retailer–distributors, City West Water, South East Water and Yarra Valley Water, which each service a different area of Melbourne. The operation of the Wonthaggi desalination plant has been contracted out to a private company (Office of Water 2011).

In south-east Queensland, Seqwater is responsible for bulk water supplies, while a separate entity Linkwater owns all the major pipelines. The South-east Queensland water grid manager operates the newly constructed water grid. Three Local Government-owned retailer–distributors, Allconnex Water, Queensland Urban Utilities and Unity Water, serve different areas of south-east Queensland (Department of Environment and Resource Management (Qld), sub. 60). In 2011, the Queensland Government repealed sections of the legislation establishing the retailer-distributors, allowing Local Governments to return to the previous structure of Local Government directly providing services if they wish (Bligh 2011). Gold Coast City Council voted to leave Allconnex Water in July 2011 and intends to go back to providing water and wastewater services directly (Kippen 2011).

Table 2.
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Urban water supply and service arrangements

	Jurisdiction
	Bulk supply
	Water retail
	Wastewater retail 
	Stormwater

	New South Wales
	Sydney Catchment Authority
Sydney Desalination Pty Ltd (subsidiary of Sydney Water)
State Water Corporation
	Sydney Water
Hunter Water
Gosford Wyong Joint Water Authority
105 local water utilities
	Sydney Water
Hunter Water 
Gosford Wyong Joint Water Authority

105 Local water utilities
	Sydney Water
Hunter Water
Gosford Wyong Joint Water Authority
Local Governments

	Victoria
	Melbourne Water
13 regional urban water utilities
	Yarra Valley Water
South East Water
City West Water
13 regional urban water businesses
	Yarra Valley Water
South East Water
City West Water
13 regional urban water businesses
	Melbourne Water
Local Governments

	Queensland
	Seqwater
Sun Water
Local Government-owned providers 
	Queensland Urban Utilities
Allconnex Water
Unitywater
71 local water utilities
	Queensland Urban Utilities
Allconnex Water
Unitywater
71 local water utilities
	73 Local Governments

	South Australia
	SA Water
	SA Water
Small Local Government providers
	SA Water
Small Local Government providers
	Local Governments
Natural Resource Management Boards

	Western Australia
	Water Corporation
Busselton Water
Aqwest Water (Bunbury)
Local Government providers
	Water Corporation
Busselton Water
Aqwest Water (Bunbury)
Hamersley Iron Pty Ltda
	Water Corporation
Hamersley Iron Pty Ltd
Some Local Government providers
	Water Corporation
Local Governments

	Tasmania
	Southern Water
Ben Lomond Water
Cradle Mountain Water
	Southern Water
Ben Lomond Water
Cradle Mountain Water
	Southern Water
Ben Lomond Water
Cradle Mountain Water
	8 Local Government – Drainage Trusts

	Northern Territory
	Power and Water Corporation
	Power and Water Corporation
	Power and Water Corporation
	Department of Lands and Planning
Local Governments

	ACT
	ACTEW
	ACTEW
	ACTEW
	Roads ACT


a Hamersley Iron Pty Ltd is a private company that provides water and wastewater services to Dampier, Paraburdoo and Tom Price.
Sources: Department of Water (WA) (sub. DR122); NWC (2009b); PWC (2010); Queensland Water Directorate (sub. DR138); QWC (2010b); Sydney Water (sub. 21).

The private sector is becoming increasingly involved in urban water supply. For example, the provision of water and wastewater services, including operations, maintenance and project management and procurement, to Adelaide is contracted out to two private entities (SA Water 2011d). In the ACT, ACTEW outsources operation and maintenance of the water and wastewater network to ActewAGL (ACTEW Corporation, trans., p. 81). In Sydney, among other places, treatment plants are owned and operated by private companies (New South Wales Government, sub. 65). Many of the large desalination plants around Australia are built and managed by private businesses in partnership with government.

In regional urban areas, the level of government ownership of utilities varies. Regional urban utilities in Queensland, New South Wales and Tasmania are mostly Local Government-owned, and regional urban utilities in Victoria are State Government-owned. Although likely not as prevalent as in metropolitan areas, there is private sector involvement in regional urban areas, such as in the construction and/or operation of treatment plants (Shoalhaven City Council, sub. 15; Wagga Wagga City Council, sub. 54).
Regional urban areas in Victoria, Queensland and Tasmania have also undergone structural reform. In the 1990s, Victoria amalgamated over 140 Local Government‑owned utilities into 15 State Government-owned vertically-integrated utilities. This number was further reduced to 13 (Armstrong and Gellatly 2008). Regional urban Queensland underwent reform in 2008, when the number of local councils was reduced through amalgamations from 157 to 73. As a result, the number of regional urban water suppliers was reduced to 71 (DERM, sub. 60). Tasmania has moved away from three Local Government-owned bulk suppliers and local councils providing water beyond the bulk supply point, to three Local Government-owned vertically-integrated water utilities, Southern Water, Ben Lomond Water and Cradle Mountain Water.
As can be seen in table 
2.16, there is a large difference in the number of utilities servicing jurisdictions. For example, although the Northern Territory has only one metropolitan and regional urban utility (Power and Water Corporation), New South Wales has over 100 utilities, most Local Government-owned and operated. 
Institutions and governance

Apart from the providers of water, many institutions govern and oversee the water sector. These include:

· Australian Government institutions, which seek to influence policy development and reform, and protect matters of national environmental significance
· State and Territory Governments, which oversee the water industry in their respective jurisdictions and are responsible for policy, planning and sometimes regulatory functions

· regulators (discussed below).
Council of Australian Governments

The Council of Australian Governments (COAG) has been involved in water reform over the past couple of decades through a number of agreements, including the 1994 COAG water reform framework, 1995 National Competition Policy, the 2004 National Water Initiative (NWI), and the 2008 enhanced urban water reform framework (chapter 1).
In 2004, COAG agreed to the NWI. The NWI builds on the 1994 agreement and National Competition Policy, and is intended to ‘extend the reform agenda to more fully realise the benefits intended by COAG in 1994’ (COAG 2004, p. 1). It has actions and outcomes for reforming both the urban and rural water sectors. The outcomes related to urban water reform are outlined in box 
2.4. 
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National Water Initiative — urban water reform outcomes

	The Parties agree that the outcome for urban water reform is to: 

i) provide healthy, safe and reliable water supplies

ii) increase water use efficiency in domestic and commercial settings

iii) encourage the re-use and recycling of wastewater where cost effective

iv) facilitate water trading between and within the urban and rural sectors

v) encourage innovation in water supply sourcing, treatment, storage and discharge

vi) achieve improved pricing for metropolitan water [consistent with earlier paragraphs].

	Source: COAG (2004, p. 19).

	

	


In 2008, COAG agreed to an enhanced urban water reform framework to improve the security of urban water, due to slow reform progress and the NWI not being seen to include enough on urban water reform. 

Australian Government 

The Australian Government plays a role in overseeing and encouraging reform of the urban water sector. The Australian Government takes the lead on many policy initiatives, including Water for the Future, where the Government is investing $12.9 billion over ten years to address four priority areas:

· Taking action on climate change.

· Using water wisely.

· Securing water supplies.

· Supporting healthy rivers and waterways (NWC 2009b).

The Australian Government also funds and coordinates other programs including the Water Efficiency and Labelling Scheme, and has helped to fund some large infrastructure projects, including the Adelaide desalination plant, through subsidy programs such as the National Urban Water and Desalination Plan and the National Water Security Program for Cities and Towns (DSEWPC 2010b). The Commonwealth Department of Sustainability, Environment, Water, Population and Communities is responsible for coordinating most of the Australian Government’s water initiatives. In addition to these water specific initiatives, a number of other water-related projects, such as small stormwater harvesting projects, have been funded out of general grants programs such as the Regional and Local Community Infrastructure Program (Australian Government 2009a).

The Australian Government oversees the National Water Quality Management Strategy, which provides a national approach to improving water quality in waterways. Under this strategy Australian Government agencies have developed the Australian Drinking Water Guidelines and the Australian Guidelines on Water Recycling (box 
2.1) (DSEWPC 2011c). The Australian Government administers the Environment Protection and Biodiversity Conservation Act 1999 (Cwlth) (EPBC Act), which protects matters of national environmental significance and was the legislation that prevented the construction of Traveston Dam.
National Water Commission

The National Water Commission is an Australian Government body established in 2004 to drive reform under the NWI. It is responsible for advising COAG and the Australian Government on national water issues and progress under the NWI. It undertakes biennial assessments of progress made under the NWI and publishes position statements on water reform issues (NWC 2011a).
State and Territory Governments
The overall governance of the water sector in each jurisdiction is usually undertaken by State and Territory Government departments. Table 
2.17 lists the key government departments in each jurisdiction. These departments are generally responsible for the policy, planning and management, and sometimes regulation, of the water sector in their respective jurisdiction. Their responsibilities vary from jurisdiction to jurisdiction, but overall are quite similar. For example, the urban water planning and management activities undertaken by the New South Wales Office of Water are representative of many of the functions undertaken by the equivalent departments in other states and territories (New South Wales Government, sub. 65): 

· determining allocation volumes

· developing statutory water sharing plans

· negotiating interstate and national water agreements

· approving the extraction and use of water

· policies and procedures for water trading

· coordinating metropolitan and regional urban water policy

· monitoring the quantity, quality and health of water sources and extractions.
Table 2.
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Key State and Territory Government departments involved in metropolitan water planning and management

	Jurisdiction
	Department
	Examples of key plans and policy documents

	New South Wales
	Department of Primary Industries 
(NSW Office of Water)
	Metropolitan Water Plan

	Victoria
	Department of Sustainability and Environment (Office of Water)
	Our Water Our Future 2004
Next stage of the plan 2007

	Queensland
	Department of Environment and 
Resource Management
	South East Queensland Water Strategy 2010

	South Australia
	Department for Water
	Water for Good 2009

	Western Australia
	Department of Water
	

	Tasmania
	Department of Primary Industries, 
Parks, Water and Environment
	

	Northern Territory
	Department of Natural Resources, Environment, The Arts and Sport
	

	ACT
	Department of Territory and Municipal Services (Office of Sustainability: 
Water Policy Unit)
	Think Water, Act Water – a strategy for sustainable water resource management


Source: NWC (2009b).
Other entities often involved in water planning and management include water utilities and economic regulators (discussed below). Usually more than one state or territory department is involved in the urban water sector in each jurisdiction, such as:

· health departments, which are usually in charge of drinking water and recycled water management and regulation 

· environmental protection authorities, which are often involved in environmental regulation related to water

· treasury departments, which are often involved in budgets, Community Service Obligations, borrowing controls and dividend policy

· the ministers themselves, which are sometimes responsible for setting water prices and other key decisions.

Regulatory arrangements

The urban water sector’s regulatory arrangements vary considerably by jurisdiction. The main regulatory arrangements are discussed in this section, including economic, health and environmental regulation.
Economic regulation

Economic regulation of the water sector generally refers to three main areas — pricing, third party access and licensing.
Pricing

Approaches to water pricing vary greatly by jurisdiction, including who sets prices (box 
2.5), how prices are set, how widely they are applied and how long they are applied for.

Prices are generally set by independent economic regulators (in metropolitan New South Wales, Victoria and the ACT), or State or Local Governments. Corporatised utilities rarely determine the prices of their services. Where prices are set by either the State Government or independent regulators, prices are generally set for a period of 3 to 4 years (table 
2.9). The independent economic regulators set prices through a transparent process, which can include calling for submissions and draft and final price determinations. Independent economic regulators set prices to recover costs, including a return on capital. In recent price determinations, a rate of return of about 5 to 7.5 per cent has been set (PWC 2010). 

Do not delete this return as it gives space between the box and what precedes it.
	Box 2.

 SEQ Box \* ARABIC 5
Who sets water prices?

	New South Wales — the Independent Pricing and Regulatory Tribunal sets urban water prices in Sydney, the Hunter, Gosford, Wyong and Broken Hill. Non-metropolitan local water utilities set their own prices.

Victoria — the Essential Services Commission sets water prices Victoria-wide.

Queensland — in south-east Queensland, the State Government sets bulk water prices and the three retailer–distributors set retail prices. However, recently the State Government has capped increases in retail prices. From 2013, it has been proposed that the Queensland Competition Authority will set prices in south-east Queensland, however, arrangements have not been finalised.
South Australia — the South Australian Cabinet currently sets urban water prices. The Essential Services Commission of South Australia will set prices for July 2013 onwards.

Western Australia — the Minister for Water sets urban water prices after receiving advice from the Economic Regulation Authority.

Tasmania — the three Local Government-owned water corporations set urban retail water prices. The State Government has capped increases in retail prices until the Office of the Tasmanian Economic Regulator becomes responsible for pricing from July 2012.
Northern Territory — the Treasurer sets prices Northern Territory-wide.

ACT — the Independent Competition and Regulatory Commission set water prices.

	Sources: Department of Water (WA) (sub. DR122); Giddings (2011); NWC (2009b); OTTER (2010b); QCA (2010b); Queensland Government (sub. DR167); QWC (2010a); South Australian Government (sub. 52).

	

	


Where governments set prices, the economic regulator often still plays some role in price setting. For example, in South Australia, the Essential Services Commission of South Australia reviews price setting policies, and in Western Australia, the Economic Regulation Authority makes price recommendations to the Western Australian Government.

In regional urban areas of New South Wales and Queensland, prices are set by the water utilities themselves, according to guidelines issued by the New South Wales Office of Water and the Queensland Competition Authority (NSW Office of Water 2010d; QCA 2009). More information on pricing is presented in chapter 6.

Third party access arrangements

Third party access involves a party other than the incumbent service provider accessing natural monopoly-type infrastructure to provide services. Arrangements exist under the National Access Regime in Part IIIA of the Competition and Consumer Act 2010 (Cwlth) (formerly the Trade Practices Act) to enable access when the owner of the infrastructure will not provide it on acceptable terms and conditions. Access to water infrastructure can be sought through this regime. For access to be granted, however, the service first needs to be declared by the National Competition Council. To be declared the service needs to be, among other things, of national significance. This could make it difficult for the private sector to get access to infrastructure in smaller areas (National Competition Council, sub. 12).

There have been two applications for the declaration of water services under the National Access Regime, both in New South Wales, one of which was successful. The declaration in this case was sought by Services Sydney Pty Ltd (box 
2.6). 
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Services Sydney case for declaration of water services

	In March 2004, Services Sydney Pty Ltd applied to the National Competition Council for a recommendation of declaration of some services provided by Sydney Water’s sewerage distribution network. Services Sydney intended to provide wastewater collection services using Sydney Water’s network to help transport the wastewater, then recycle it and supply the recycled water for non-potable use.
In December 2004, the National Competition Council recommended to the Premier of New South Wales that six sewage interconnection and transportation services provided by Sydney Water be declared for a period of 50 years. The Premier was deemed to have decided not to declare the services, as after 60 days of receiving the National Competition Council’s recommendation the Premier had not published a decision.

Services Sydney sought review of the Premier’s deemed decision by the Australian Competition Tribunal, and in December 2005 the tribunal handed down its decision to set aside the Premier’s deemed decision and to declare the services for a period of 50 years.

	Source: National Competition Council (sub. 12).

	

	


Some states have implemented, or are considering implementing, state-based third party access regimes for water. New South Wales has introduced its own third party access regime through the Water Industry Competition Act 2006. This regime allows the private sector to access publicly-owned infrastructure in the areas of operation of Sydney Water and Hunter Water (IPART 2008c). 

Queensland has a third party access regime that applies to water and other utilities and transport infrastructure, under the Queensland Competition Authority Act 1997. Third party access arrangements for water are being considered in Victoria and South Australia (South Australian Government, sub. 79; ESC 2009a).

Licensing

Most water and wastewater service providers are required to hold licenses. This includes water utilities in most jurisdictions and, in some places, such as metropolitan Sydney, private providers of stand-alone systems (such as new residential developments with a third pipe system). Licenses generally set out the conditions under which the service provider can operate, and the requirements they must meet. Requirements can include standards of service, obligations to serve a certain area, ways of dealing with customer complaints and reporting requirements.
In most jurisdictions, the economic regulator has a role in licensing, including administering licences and monitoring the performance of license holders.
Environment and health regulation

Environment and health regulation is undertaken by State and Territory Governments. Entities involved include health departments, which are often involved in regulating drinking water and recycled water quality, and environment departments and environmental protection authorities, which often regulate activities relating to environmental health, such as wastewater discharge to the environment, and the amount of water that can be extracted from environmentally sensitive sources. Regulation will often include setting minimum standards and requirements, and monitoring and publishing compliance with requirements. In some jurisdictions, utilities require specific licences from these government bodies. Regulatory processes and requirements, particularly those related to recycled water, can vary between jurisdictions. 
The Australian Government also plays a role in environment and health regulation. For example, the Department of Sustainability, Environment, Water, Population and Communities administers the EPBC Act. The Act provides a legal framework for protecting and managing matters of national environmental significance, including important flora, fauna, ecological communities and heritage places.
Australian Government entities, the National Health and Medical Research Council and the Natural Resource Management Ministerial Council have developed the Australian Drinking Water Guidelines, which are used to form the basis for drinking water safety and quality in most metropolitan and regional urban areas. In addition, these entities along with the Environmental Protection and Heritage Council have developed the Australian Guidelines for Water Recycling, which support a nationally consistent approach to recycling (box 
2.1) (SA Health, sub. DR117).
� 	The relationship between rainfall and inflows is not linear, with a reduction in rainfall usually translating into an even greater reduction in inflows due to evaporation, topography and retention of water in soil (ABS 2010f).


� 	Base year is 2009-10. Previous years data is adjusted using the eight-state average consumer price index for the reporting year (NWC and WSAA 2010b).


� 	In the National Performance Report, the economic real rate of return is calculated as revenue minus operating expenses (operation, maintenance and administrative expenses plus the current cost of depreciation) divided by the written down replacement cost of operational assets (NWC and WSAA 2010b).


� 	MFP is a measure of the amount of output from a combined unit of capital and labour (Barnes 2011)


� 	Data envelopment analysis is a quantitative technique that combines all the input and output information of the organisation into a single measure of productive efficiency (Woodbury and Dollery (2004).


� 	Except for some small Local Government suppliers such as Coober Pedy.


� 	Except for the areas Bunbury, Busselton, Dampier, Paraburdoo and Tom Price, and some other small Local Government areas.
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