	
	


	
	



1
About this supplement
The Australian Government has asked the Productivity Commission to examine the case for microeconomic reform and to identify pathways to achieving improved resource allocation and efficiency in Australia’s urban water sector. 
This supplement documents modelling undertaken by the Commission to assist it in evaluating the case for microeconomic reform and to identify priorities for reform. In accordance with the Productivity Commission Act 1998 (Cwlth), the Commission appointed Professor Alan Woodland (University of New South Wales) and Professor John Freebairn (University of Melbourne) to a reference panel for the purpose of reporting on the modelling. Their reports are included in appendix D. The Commission is also making publicly available the computer files to run the models (box 1.1). 

	Box 1.

 SEQ Box \* ARABIC 1
Modelling files

	The computer files required to run the models are available on the Commission’s web page for this inquiry report.

The Commission will not provide users of these programs with any support. In addition, users of these programs will require licensed software to be able to run the models, including:

· A compiler for C++ programs (for example, Microsoft Visual Studio 2010).
· GAMS software and an associated large scale, mixed integer programming solver licensed under GAMS, such as GUROBI. (see www.gams.com)

	

	


The Commission’s modelling approach, together with some preliminary applications for Melbourne and Perth, were discussed at a modelling workshop on 1 February 2011. Participants included the two referees, representatives from academia and water utilities, expert consultants that work in the sector, and government officials. 

The preliminary modelling results were included in the draft inquiry report and the preliminary documentation was published as a draft technical supplement.
The terms of reference imply that the overarching objective for policy development is to improve the economic efficiency of the sector. In this context, a component of the case for microeconomic reform is evidence about:

· the economic costs (which would now be irreversible (sunk) and cannot be undone) that have arisen if resource misallocation has occurred in the past

· the economic benefits that would arise if resource allocation could be improved in the future (which takes as given the sunk costs of past decisions).

The urban water sector includes potable water supply in large capital cities and small regional communities, as well as the management of wastewater and stormwater. In the context of the inquiry, the scope for efficiency improvement across all these systems is important. 

However, the modelling discussed here is limited to assessing efficiency and resource allocation in the water system for two case-study capital cities, Melbourne and Perth. The focus of the modelling is on consumptive demands for water (and their supply), and does not include the treatment and disposal of wastewater and stormwater.
Some aspects of the terms of reference relating to structural and institutional reforms could also be investigated using the model developed here, but the economic impact would need to be specified exogenously as a separate exercise. For example, if a productivity improvement arose 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 this inquiry.

Similarly, institutional and regulatory arrangements required to achieve the simulated outcomes in the real world (in particular, scarcity based pricing) are outside the scope of the modelling. However, the model does provide a strong theoretical basis to define in economic terms what scarcity based pricing might mean as well as empirical insights into the economic outcomes. 
The framework used for the model is based on mathematical programming, which enables the use of commercially available, computationally efficient, computer software for model building, solution and post-simulation calculations of large scale models. This facilitates a greater focus on: 
· alternative model formulations and specifications 
· calibration
· validation
· error checking
· testing. 
Although other related frameworks could have been used, such as stochastic dynamic programming, they would have required more time and resources developing computer algorithms from the ground up to solve each of the numerous model formulations. 
It also needs to be borne in mind that all models are a simplification of the real world. The insights and interpretation of policy matters based on this modelling should take into account the limitations of the modelling. 

In addition, no single model can provide insights into all urban water issues, and the approach presented here complements other models used to undertake analysis of urban water systems. 
Notwithstanding these caveats, the modelling framework used for this inquiry, and its applications to the relevant policy issues, has provided useful insights into the issues identified in the inquiry that were not directly available from the results of other models that have been published and documented. 
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