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Increasing the value of water resources in agriculture

Introduction
Water is an essential resource supporting all of Australia’s economic, environmental and social systems. It is also a scarce resource that must be allocated between competing economic and environmental demands. Improving the social efficiency of water use requires the best allocation of the resource among these competing uses. Increasing concerns for the health of the Australian riverine environment are generating greater public demand for water to be diverted from agriculture to the environment and to limit the adverse impacts of irrigation on water quality. At the same time, there is a potential to increase the returns to irrigated agriculture through investment in higher returning activities if there is secure access to water resources.

The central role of government is to establish institutional arrangements that will promote the efficient allocation of water between such competing demands. To deal with these issues effectively, substantial reform of the complex institutional arrangements that define the rights to harvest, store, deliver and use water resources in Australia is required.

There are two key objectives to water reform. The first objective is to facilitate the transfer of water between alternative uses at minimum cost. The greater the prospective range of uses that water can be directed to, the greater is the value of the resource. The second objective is that economic incentives to transfer water between alternative uses reflect the full costs and benefits of that transfer. These costs and benefits will include, for example, changes in delivery losses and impacts on water quality such as salinity. In this submission some of the key areas for water reform are identified and explored.

Institutional arrangements and water property rights

The central aspect of the institutional arrangements regarding water resources is the definition and enforcement of property rights. Water rights can be divided into three categories: resource access rights, infrastructure access rights and water use rights. These rights jointly establish the means by which water is allocated and hence the value of the resource. 

It is important to recognise that the problem is not that water rights are poorly defined or enforced but rather that these rights do not allow water to be reallocated in an efficient manner. Specifically, it is the allocation and security of these access rights that is central to the reform process. For example, riparian water rights or allocations tied to the land are well defined but generate a ‘use it or lose it’ incentive that can have an adverse impact on downstream users. It is also important to recognise that water rights are not simply about having access to a share or volume of available water resources. Water rights are directly linked to access rights to storage and delivery infrastructure, rules that govern trade and conditions that limit water use.

Resource access rights and security

Water access rights can take the form of a volumetric entitlement to pump ground or surface water, or they can take the form of a volume or share of existing resources held in storages. While the reallocation of resource access rights can have a significant impact on the wealth of existing entitlement holders, it may not directly affect the economic efficiency of water use if access rights are transferable. The efficient transfer of access rights is the central role of an effective water market. However, the way in which access rights are defined can have a significant bearing on whether markets can operate effectively. 

For example, in the southern Murray Darling Basin, water entitlements are defined on a volumetric basis at the point of delivery, as opposed to the source or point of harvest and storage of the water. These access rights fail to account for the delivery losses inherent in the system and do not provide the appropriate incentive for both water trade and investments to reduce delivery losses (Beare and Heaney 2002). If water is transferred downstream, downstream users will not face the full cost of the transaction, as they do not pay for the additional volume of water that is lost to evaporation and seepage. Nor do they have any incentive to invest in infrastructure to reduce these losses. As a consequence, water trade will lead to excessive use of water downstream. If access rights were defined at the source, users would be held accountable for delivery losses, leading to a more efficient water market and creating incentives for users to invest in better delivery infrastructure (Beare, Bell and Fisher 1998).

The security of access rights is also important as it affects the level of investment irrigators and others are willing to make to ensure the most productive use of water resources. A lack of secure access to water resources results in under-investment in farm infrastructure and lower returns to the use of that resource. This is particularly the case of investment in vines and other horticultural crops that produce returns over a period of many years. The lack of a substantial volume of trade in permanent irrigation water suggests that secure access to irrigation water may be limiting investments that would lead to water being diverted to higher returning activities.

However, if the access rights of current irrigators were made highly secure it could become more costly to relocate water to other priorities — especially those relating to the environment — that become important in the future. In increasing the security of access rights, governments need to weigh the benefits of additional investments by water users against the value of the option to reallocate water in the future (Goesch and Hanna 2002). 

Infrastructure access and water charging

Infrastructure access rights include the access rights to delivery channels and storages. These rights determine the extent to which irrigators and other users can control the location and timing of water use. At present, States and irrigation districts regulate infrastructure access rights and there are no market based mechanisms in place to facilitate more efficient access to storage and delivery infrastructure.

Delivery infrastructure is particularly important during times of peak demand when capacity constraints are reached. The lack of guaranteed access to a supply of water at critical times can put irrigation assets at risk and reduce the corresponding investment in such assets that would otherwise occur. Further, there is no mechanism in the current delivery infrastructure arrangements for water to be allocated during periods of peak demand to the highest value uses. The cost of the capacity constraints in terms of lost production is therefore spread over all irrigators, from those irrigating high returning vines through to those irrigating pasture with a relatively lower value. 

Ideally, efficient delivery infrastructure involves a system whereby irrigators of high value activities are able to obtain the water supply they require by compensating the irrigators of lower value activities, lowering the overall cost of capacity constraints. The implementation of a system of prioritised access to delivery infrastructure, where irrigators pay an increasing premium to obtain higher priority access to water, may improve the efficiency with which water is allocated during periods of peak demand when channel capacity constraints are reached (Beare, Bell and Fisher 1998). It is likely that additional investment in the delivery infrastructure would be required before a prioritised access system could be successfully implemented to increase flexibility.

Access to water storages is currently managed by the various States and there is only limited capacity for irrigators to carry over unused water from one season to the next. This creates a ‘use it or lose it’ incentive which restricts water from being allocated to the activity generating the highest return over time. The effects of this are particularly adverse where seasonal variability in water availability is greatest. Capacity sharing arrangements, where irrigators are allocated a share of a water storage facility may address some of these problems by allowing farmers to allocate water across different seasons as well as different activities. However, capacity sharing may also influence river flows, with possible adverse effects on the river ecosystem.

Water delivery charges are also a condition of infrastructure access, designed to cover both the fixed cost and variable cost of storage and delivery infrastructure. Delivery charges in Australia are aimed at recovering the full costs associated with water delivery. In general water charging has occurred on the basis of average cost pricing, where all farms within a region share the total cost of delivering water equally. This type of pricing structure does not distribute the fixed costs of delivery and storage infrastructure efficiently when the cost of delivering water to different farms is non-uniform. This in turn leads to inefficient water use and under utilisation of irrigation infrastructure. In addition, it also acts as a deterrent to new investment in infrastructure to increase efficiency because the relative value of different activities is distorted by the pricing structure (Hafi, Kemp and Alexander 2001).

A recent ABARE study has shown that a multipart pricing system that combines marginal cost pricing for water delivery with long term contracts could be more efficient than average cost pricing (Goesch 2001). Goesch (2001) argues this pricing strategy allows irrigation authorities to price effectively, cover costs more efficiently and minimize the risk of stranded assets. The stranded assets problem is minimised by including the fixed costs of delivery separately in a long term contract so that irrigators remain liable for any fixed costs, even if they sell their entitlement out of the district.

Water use rights and trade

Water use rights are most commonly seen as regulatory restrictions on water use. Examples include maximum application rates and restrictions based on the suitability of various soil types. The process of separating water access rights from land ownership generates a system of trade in water, allowing the movement of water to activities generating the highest relative value. However, the use of water has different environmental implications in different regions. For example, moving water from an irrigation district with relatively fresh water to a more saline one is likely to result in an overall increase in saline discharge into the river system. As a result there is role for regulations or other institutional controls that restrict the otherwise free movement of water between regions.

As an alternative to regulations, market based instruments such as tradable salinity credit schemes are being considered. They have considerable potential to address the problems of rigidity associated with direct regulation. However, one disadvantage of a salinity credit scheme is that a cap on the total number of salinity credits also restricts the total volume of water that can be traded. Such volumetric based restrictions are inflexible and cannot be easily adjusted to allow for increased demand for irrigation water in response to fluctuations in factors like seasonal conditions or commodity prices (Beare and Heaney 2002).

An alternative to volumetric based restrictions are pricing or taxing arrangements. Pricing instruments are inherently more flexible in that they allow the level of water use to respond to demand. However, this becomes complicated by the relative jurisdictions of the State and Commonwealth governments. While the States have responsibility for regulating the river system and allocating water, only the Commonwealth government can impose and collect taxes. As a result, water taxes, which can be an appropriate tool for addressing environmental concerns without the rigidity of other forms of direct regulation, are unable to be implemented.

Subsidies may play a role in achieving environmentally sound outcomes with least economic distortion. For example, subsidies to offset pumping costs further away from the river are likely to reduce saline discharge into the river system. Similarly, subsidies can be used to target improved water use efficiency in regions where saline discharge is particularly high (Beare and Heaney 2002).

Conclusion

Effective water management involves ensuring water is allocated efficiently between competing demands so that its use achieves the greatest benefit to society. An important part of improving water management will be to ensure water resource access rights are secure and account for all the external costs inherent in a water trading system. Defining access rights at the source rather than at the point of delivery is one of a number of ways that this can be achieved.

Another priority for policy makers should be to develop infrastructure access rights that are underpinned by an efficient pricing structure for water delivery services. Defining access rights so they provide irrigators with the flexibility to hold excess water in storage between seasons and a pricing system that allows irrigators to pay a premium to gain access to delivery infrastructure during peak periods should increase the value of water use. The use of a marginal cost pricing system with long term contracts should also increase the efficiency of water use by minimising the risk of stranded assets, and as such, reduce opposition to the trading of water to higher value uses in other irrigation districts.

Separating water access rights from land ownership in a way that deals with the different environmental impacts of irrigation in different locations but without reducing the incentives for water trade should be another priority. A system of subsidies may be an efficient way of achieving environmentally sound outcomes without distorting the efficiency of the water market.
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