	
	


	
	



1
Introduction
Recent drought conditions throughout much of Australia have contributed to significant interest in urban water policy. To inform the policy debate, an economic model has been developed that is suitable for investigating policy choices in urban water.
Set out in the current chapter is the background and motivation for the urban water modelling work undertaken for this study. This includes a description of the existing situation (section 1.1), a summary of some key findings of recent reviews of the urban water system (section 1.2), and a discussion of why there is a need for new modelling work (section 1.3)
1.1
Existing arrangements

Households and businesses in Australia’s capital cities and other urban centres are supplied with potable water through centralised supply and piped reticulation systems. Supply is typically the responsibility of state government-owned utilities. 
The majority of urban water is used by households for domestic uses. In Melbourne, for example, about two thirds of the water delivered to end users goes to households, with the balance to commercial and industrial uses (Victorian Government 2006). Of total household use, outdoor uses typically account for at least a quarter, but this varies by state (ABS 2007b).
Pricing of water to end users is regulated with the aim of ensuring revenue is sufficient to cover costs and secure adequate supply, including a return on assets. No value is attached to the scarcity of the water resource itself to end users. Regulators typically use long-run marginal cost pricing for price setting, which smooths prices over time. Prices are set periodically (generally every three to five years) with limited scope for prices to vary with the level of inflows to dams during this time. During extended dry periods, this leads to demand for water that is in excess of the supply that can be prudently made available, given the need to secure supplies for the future. Water restrictions are then used to ration supply to end users by proscribing certain outdoor uses of water, for example watering gardens or washing cars. Water restrictions are typically triggered once dam levels fall below some threshold (for example, see DSE 2007). 
The supply of water for most urban centres in Australia comes mainly from dams. Among capital cities, the exceptions are Perth (which obtains most of its supplies from groundwater and also has a desalination plant) and Hobart (which sources around 60 per cent of its water from the Derwent River). These dams have high storage capacities, ranging from around four years of use (Canberra and Melbourne) to nearly eight years (Darwin) for the most dam-dependent capitals (PC 2008).
The supply of water from dams is characterised by significant annual variation in inflows, but recent decades have seen variability of supply exacerbated by a decreasing trend in rainfall across much of southern Australia. A reduction in average inflows to dams over periods of a decade or more has been witnessed in Perth and Melbourne (figure 
1.1). This has seen extensive reliance on restrictions to curb water use, with approximately 80 per cent of Australia’s households subject to water restrictions in 2008 (PC 2008). 
Recent shortages have also led to investments to augment water supplies in major centres. These include:

· Desalination plants: work is underway on desalination plants to service Sydney, Melbourne, South-East Queensland, Perth and Adelaide. In the case of Perth, the new desalination plant will complement supplies from the existing desalination plant at Kwinana, which has been supplying water since 2006.

· Water recycling: most capital cities are pursuing water recycling, typically for non-drinking purposes. 
· Aquifers: Perth increased its water supply with a series of groundwater bores sunk in 2002 and 2003 (Water Corporation 2009). 
· New dams: a new dam is under consideration at Tillegra to supply the Lower Hunter region of New South Wales. A proposed dam at Traveston Crossing, to supply South-East Queensland, was vetoed by the Federal Government in November 2009. 
· Sourcing water from rural areas: a pipeline has been constructed to source water (freed up through improvements in irrigation efficiency) from the Goulburn River to service Melbourne.
· Household tanks: an increasing number of households have installed tanks as an alternate source of water to bulk supply, partly as a consequence of government subsidies for tank installation. Where only 7 per cent of households in capital cities had a rainwater tank in 1994 (Australian Government 2004), 12.5 per cent of capital city households had a tank installed by 2007 (ABS 2007a).
Figure 1.
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Sources: Melbourne Water (2009); Water Corporation (2009).
1.2
Reviews of urban water policy

Recent shortages of water in urban areas have triggered a number of calls for reform to the urban water sector. These calls have come from government (Henry 2005; NWC 2007 and 2008; PC 2008), regulators (ERA 2008; ESC 2007; O’Dea and Cooper 2008), industry groups (BCA 2006; WSAA 2005), environmental groups (ACF 2009), and academics (Crase and Dollery 2006; Edwards 2006; Grafton and Kompas 2006; Quiggin 2007; Sibly 2006). Views differ about the way forward for reform. Nevertheless, three main areas for reform are highlighted in a number of reviews: 

· improving methods for price setting

· reducing reliance on water restrictions

· ensuring supply augmentation decisions are made efficiently.
Several reviews have discussed the potential for improving price setting, typically by introducing some form of scarcity-based pricing. Scarcity-based pricing would mean prices increase to ration supply during extended dry periods, but decrease when supplies are plentiful. A move to some form of scarcity-based pricing has been advocated by Grafton and Kompas (2006), Sibly (2006), Crase and Dollery (2006), Hughes et al. (2008) and NWC (2008). Scarcity-based pricing is also discussed in ESC (2007) and O’Dea and Cooper (2008), but these reports are more circumspect about its potential use.

Studies have often been critical of government reliance on water restrictions. By proscribing certain uses of water, restrictions deny households and some businesses the opportunity to choose how to use and/or conserve water. Accordingly, calls for less reliance on water restrictions have come from Edwards (2006), Grafton and Ward (2007), Henry (2005) and the National Water Commission (NWC 2009), among others.
Recent dry conditions and water restrictions in many of Australia’s major cities have highlighted potential weaknesses in water supply planning and investment. In many jurisdictions, ‘policy bans’ on particular forms of investment have been invoked (Wahlquist 2007). The Wentworth Group of Concerned Scientists (2006), the NWC (2006) and Marsden Jacob (2006, for the Department of Prime Minister and Cabinet) have argued that all feasible options should be on the table and considered according to their merits. The NWC has noted that ‘urban water shortages in the current drought and the rush to invest in new urban water infrastructure are evidence of planning failure’ (NWC 2007, p. 4). 
The Productivity Commission’s (2008) urban water discussion paper identified potential benefits from reform in all three of these areas — price setting, reducing reliance on water restrictions, and improving decision making on supply augmentation. In particular, the loss of consumer welfare from water restrictions was estimated to impose a multi-billion dollar annual cost for the whole of Australia during the recent drought. One possibility canvassed for improving supply decisions was to allow rural–urban trade in water. The discussion paper also identified potential benefits from structural and institutional reforms. 

1.3
A role for new economic modelling?
The reviews cited above have set out a case for reform of urban water markets, particularly in the areas of pricing, restrictions and decisions about new supply sources. However, there has been little quantification of the potential costs and benefits from reform. This makes it difficult to prioritise between different reform options, or to convince policymakers that the benefits from reform outweigh the costs. Economic modelling is a useful means for policy analysis when projection from historical data is not possible due to a lack of historical experience with particular policy options (McCarl and Spreen 1980). This is true of the urban water sector where, for example, there has been little experience with the use of scarcity‑based pricing to reduce reliance on restrictions.

Quantification can be achieved using a model that has the following attributes:

1. spatial and intertemporal representation of demand and supply, with both able to respond to price signals

2. stochastic representation of inflows to dams

3. a time horizon sufficient to capture efficient intertemporal pricing of investment and water supply

4. a choice between a range of new supply options to augment supply
5. scope to apply policy constraints to market outcomes, such as regulation of end user prices and water restrictions.

Modelling of urban water systems to date has not had all of these attributes, and as such it is not easy to assess the effects of various urban water policy options using existing models. Much of the existing modelling has used supply-side models, which are focussed on meeting set levels of demand given various engineering constraints (Hughes et al. 2008). Studies by ABARE (Hughes et al. 2008) and Grafton (2008) have incorporated endogenous demand curves so that demand is able to respond to prices. The framework used for these studies is ideally suited to examining optimal investment timing and characteristics of efficient pricing under rainfall uncertainty. However, only a single augmentation option was modelled in any particular simulation and there was no attempt to investigate the effect of policy constraints — such as regulated pricing — on market outcomes. Similarly, ERA (2009) modelling of the short-term value of water is a useful method for setting short-term prices with some regard to the scarcity of water, but is not designed to assess the costs and benefits of a wider range of policy options. 
The model presented in this paper is designed specifically to analyse and illustrate various policy options in the urban water market. The model is formulated as a fit‑for-purpose tool to examine the efficiency impacts of pricing, demand management and investment policies. To this end, the partial equilibrium model developed displays all five of the attributes listed above. A detailed description of this model is contained in the following chapter. This model enables assessment of costs and benefits of reform to a range of pricing, water use restrictions and supply augmentation decisions.
An additional area of reform identified by the Productivity Commission (2008)
 — structural and institutional reforms — could also be investigated using the model developed here, but the economic impact would need to be specified exogenously. For example, if there were a productivity improvement from structural and institutional reform that generated cost savings in the supply chain (as considered in Cave 2009), then these cost savings would need to be determined outside the model. The model could then be solved with and without these cost savings to investigate their impact. This has not been pursued for the current study. Similarly, institutional arrangements to achieve the various policy options modelled (in particular, scarcity‑based pricing) are outside the scope of the modelling.
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