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Introduction:
Water markets have operated in parts of Australian for some 17 years and is now an integral part of COAG’s water reform process slowly changing the nature of the water industry.  The actual uptake of the water market concept in irrigation communities has been slow and hesitant (Bjornlund and McKay, 1999a).  Community concern was raised about the impact of trade and it took time for irrigators to understand the concept and appreciate its opportunities. In recent yeas water market activities have accelerated considerably due the combined impact of the market itself, mainly activating dozer and sleeper water and thereby reducing general availability in the system (Bjornlund and McKay, 2000b), the Murray-Darling Basin Cap and the issues of in-stream flow requirements and environmental allocations.  In the near future the pressure on water markets is likely to increase further as the final impact of the MDB Cap and environmental allocations are felt and the success of the first generation of water market policies flows on to other sectors of the economy.  Water markets have until now been quite successful in achieving their objective of moving water to more efficient and higher value producers (Bjornlund and McKay, 1999b, 2000b).  This movement of water increases the area under irrigation, the volume of commodities produced and the total value of the production. These factors, combined with the fact that high value production in general is more labour intensive, increase the need for labour. High value production is associated with high levels of processing, packaging, transport and other services further raising the demand for labour.  This development generates cross-sectoral demand for water. Processing, packaging and service industries need water and an increased population will demand more water for domestic, recreational and community uses.  Under the MDB Cap this demand can only be obtained in the market and will have to come out of irrigation.  At least one rural water authority along the Murray has imposed a developer levy to finance the purchase of additional water to satisfy increased demand.

The above development will place new demands on water markets and create new opportunities to benefit from more efficient use of water resources. Cross-sectoral demand will widen the risk profile of water users increasing the ability to benefit from the use of derivative in the water market using instruments such as options and futures. This development would cause the actual use of water every year to be equal to or very close to the volume allocated for consumption. Such a development is only sustainable if the issues of environmental allocations and in-stream flow definitions have been solved as well as controlling the socio-economic impact.  As the water market activates the last sleeper and dozer water additional water purchases will mainly cause the retirement of irrigated land used for low value production and using in-efficient irrigation. A recent joint study of the Australian Academy of Technological Sciences and Engineering and the Institute of Engineers (1999) clearly concluded that such a reallocation is vital for a continued sustainable growth of water dependent industries. They also identified that this process would require significant structural adjustment within irrigation communities and that more sophisticated market instruments will be needed to facilitate this process. Analysis of water market prices and irrigated land prices indicate that water markets might not have achieved their aim of facilitating this reallocation in a socially equitable manner (Bjornlund and McKay, 1999b, 2000a). Water markets seem to handsomely compensate sellers of sleeper and dozer water but are unable to fully compensate the sellers of water presently supporting capital investments in infrastructure. If water sales cause the retirement of capital improvements such improvements will be rendered worthless. The price paid for water will have to be high enough to cover both the productive value of the water to the seller and the value of the capital improvements retired in order to fully compensate the seller. Also, the ability to sell water encourages/forces some irrigators to sell water on which their present production depends in order to support general revenue.

This paper will discuss an institutional framework for such a market as well as which instruments to use. It should be emphasized that this is not a final proposal but rather a report on work in progress. Some of you will ask ‘is it going to be a market based approach or are we going to use regulatory instruments?’ Well, we find this question irrelevant. It does indeed represent the traditional division in the way of thinking about these issues (Young et al, 1996). Most contemporary literature seems to accept that the real issue when it comes to management of natural resources is how best to combine the two (Young et al, 1996, Common, 1995 and Eckersley, 1995).  The use of an instrument mix has the strength of increased flexibility adapting to changes in society values, the knowledge base or technology. 

When working out which instruments to use for water management we first have to consider the nature of the resource.  Here we have to turn to an old adage that water is fundamental to all life. This is true, and many have used this as an argument against using markets and property rights for its management, this in our opinion is a wrong conclusion.  It however should have an impact on the conceptual approach and thereby the mix of instruments to use.  Since water is fundamental to all life it has a significant impact on the conservation of biodiversity to which Australia is both nationally and internationally committed through a number of strategies and treaties (Young et al, 1996).  We therefore have to pay considerable attention to the arguments presented by researchers into instrument use for the conservation of biodiversity. Here we owe much to the work of the relatively new discipline of ecological economics (Young, 1999). In his 1999 paper Young put it this way ‘markets are excellent servants but poor masters’. We need other instruments to be the masters of the market to ensure that the powers of private interests are balanced up against the broader interest of the society. One of the unique features of biodiversity is that many of its aspects have little private value but great social importance. Huffman (1994) puts it differently when he says that there is no reason to abandon markets to protect the environment but rather to introduce defensible regulatory instruments to minimize market distortion.  This need is even stronger today where public and often vertically integrated natural resource monopolies have been taken over by a combination of public and corporatised and/or privatised entities.

Policy documents on both Federal, Basin and State levels during the 1990s have increasingly used terminology such as stewardship, custodianship, public participation or a bottom up approach, duty of care, precautionary principle, sustainability and intergenerational equity. This paper will try to encompass all of these issues by proposing a market driven property rights approach pivoting around a concept of the Duty toward Water within a wider framework of water management planning. The first part will discuss the present situation in water market policies and their legislative environment, the second part will introduce the concept of the Duty toward Water and the proposed planning framework while the third part will outline new market mechanisms to be used within this framework.

The present position of water market policies.
This part will not endeavor to provide a full description of water markets and associated policies in all states. It will provide examples and comparisons between jurisdictions to highlight issues and differences where relevant to illustrate the shortcomings of present policies or give indications of future policies. 

Policy Framework

The main feature of the present position is that it varies significantly across jurisdiction. Each jurisdiction has developed water allocation policies accommodating their major water users.  As examples NSW has developed a system of highly fluctuating allocations maximizing water use each season. The major water uses are rice and cotton, and growers of these crops can manage such fluctuations by adjusting their area under irrigation. Victoria has developed a two tiered system of very secure water rights and annual sales water allocations. This accommodates the major water user the dairy industry. The dairy industry has significant capital invested in herds and equipment and needs a high level of security but also benefits from annually available water by adjusting the area under summer pasture and buying in feed as a substitute. In SA the main water users are horticulture and viticulture both with a significant need for security and no ability to use excess water. As a consequence SA has a very high level of security and a conservative allocation policy. These differences have significantly influenced the development of irrigated agriculture and the way in which trade has been introduced and evolved within each jurisdiction and the way it has been taken up by irrigators and thereby its impact on the irrigation industry. The differences have also significantly influenced the impact of and reaction to the MDB Cap (Bjornlund and McKay, 2000b).

Since the introduction of the COAG water reform agenda (COAG 1994) and its eventual link with the National Competition Policy all jurisdictions have or are in the process of introducing new water management policies fulfilling their obligations. The National Competition Policy and Related Reforms Agreement 1995 made the federal government’s competition payments subjects to the states fulfilling their obligations with respect to water reforms thus putting pressure to bear on the process.  South Australia introduced the new Water Resources Act in 1997, NSW launched a white paper late 1999 proposing a new Water Management Act (DLWC, 1999) and Queensland has its Water (Allocation and Management) Bill out or consultation at the moment (Department of Natural Resources, 1999). All of these acts formally separate the ownership of water and land, include transfer mechanisms, introduce some kind of full cost recovery pricing, establish procedures for water management plans, include declarations of public involvement, endeavor to provide water for the environment, and create a separation and devolution of water management.  In Victoria the present Water Act dates back to 1989 and does not provide for a formal separation of land and water rights but does provide for water trade.  Victoria has gone through a bulk entitlement program to fulfill many of its obligations under the COAG Agreement and MDB Cap (Murray Water Entitlement Committee, 1997).  This process included significant public participation.  Public participation in Victoria is also active through Catchment Management Authorities and Water Service Committees both working closely with water authorities to manage catchments and set rural water prices (High Level Steering Group, 1999).

The new Acts differ in the level of detail and approach not least in the issue of public participation. The SA Act provides for a hierarchy of water management plans from state to local levels. The local and regional/catchment plans have to be produced by local community committees ensuring a bottom up approach.  The State Water Plan is out for final comments and all regional plans have to be finished by July 2000 (Government of SA, 1999). The SA Act is also explicit about which interest groups need to be represented on the committees and how they are selected. The Act uses the word ‘must’ more than ‘may’. The Minister may establish Catchment Water Management Boards but must establish Water Resources Planning Committees and all boards and committees must produce plans. The NSW White Paper is also specific about using community-based approaches to produce Water Management Plans. The Queensland Act uses ‘may’ more than ‘must’ and talks about public consultation in the form of public comments to centrally produced plans, which the Minister then must take into account when finalizing the plans.  The Minister may prepare Water Resources Plans and the Chief Executive may prepare Resource Operations Plans. Such plans may include provisions for water trade.  Catchment Management Groups are introduced within most jurisdictions but have different functions and responsibilities. In SA and Victoria they are participating in the development of water management and policy and have decision powers whereas in NSW they are advisory.

On the Basin wide level the MDBC introduced its Natural Resources Management Strategy NRMS (MDBMC, 1990) and associated strategies the Salinity and Drainage Strategy (MDBMC, 1988) and the Irrigation Management Strategy  (MDBC,1994).  These strategies are very strong in their support for water markets and public participation in natural resources management. The NRMS introduces the concept of ‘Communities of Common Concern’ and emphasizes that natural resources issues need to be dealt with within such communities. On the Federal level two major studies by the Industry Commission (1992, 1997) deal with the issue of water management. Both are very supportive of the use of water market. The 1997 report is much stronger in its environmental and sustainability emphasis reflecting the five years time difference. This report stresses the responsibility of natural resource users to exercise a common law ‘duty of care’ toward the environment.  It also suggests that the issue of sustainable natural resources management should be dealt with on a local level developing mandatory minimum standards such as Standards Australia and the ISO.  New national principles for the provision for ecosystems were produced by ARMCAN/ANSECC in 1996 again stressing the importance of these issues and underlining the need for community involvement in the decision making process in the provision of water for the environment

These new Acts and programs are clearly aimed at fulfilling obligations under the COAG reform agenda but only go as far as addressing contemporary issues. Other issues will arise especially related to intersectorial competition and will need to be put to the community to resolve the tradeoffs. Hence the acts are the beginning of the heralding of a new legislative framework for water resources management in this country.

Water Markets.

Active water markets are mainly functioning in SA, Victoria and NSW. We have extensively reported the impact and working of the SA and Victorian markets elsewhere (Bjornlund and McKay, 1995, 1996, 1998a,b, 1999a,b, 2000a,b). All jurisdictions have some form of approval procedure in place to protect the impact on third parties and the environment. South Australia requires the production of an Irrigation and Drainage Management Plan (IDMP) ensuring a zero impact on the river. The policing of these plans are however non-existing despite public calls for doing so (The River Murray Water Resources Committee, 1995).  Victoria has Salinity Guidelines setting limits on water use per hectare depending on farm layout (laser grading, surface drains, re-use system, access to off-farm drainage) and prevent water from moving onto highly saline soils.  Spatial restrictions exist ensuring that trade can only take place if the water can physically be moved, apart from that the main reasons for rejecting transfers are channel capacity restrictions and soil salinity.  Very few transfer rejections are registered since the guidelines are quite explicit and farmers and brokers know when trade is not possible and therefore do not apply.

In NSW water trade has to be seen within the context of locally produced Land and Water Management Plans (LWMPs) identifying how to address farm management and environmental issues within the local area. Within Murray Irrigation Limited (MIL) there is four LWMPs. To reflect the responsibilities under these LWMPs MIL has set in place a Total Farm Water Balance Policy and a Rice Growing Policy which forms part of the water supply contracts that irrigators have with MIL. The first policy limits total farm water use depending on water table levels, soils, land use, rainfall and farm management. The second policy defines the soil suitability for rice growing and sets limits for how often rice planting can take place. The conditions for internal and external trade are set out in the Transfer Rules annexed to the Articles of Association. The transfer rules set out transfer assessment criteria to ensure the compliance with the above policies. The transfer rules also require a formal environmental review if the buying property, due to the purchase, exceeds an entitlement of 3ML/HA. A similar review of the selling property is called for if the seller’s entitlement is reduced to below 1.25ML/HA. The rules also state that no holding can sell more than 40% of the water entitlement as of 3 March 1995. In addition to the internal MIL procedures the Department of Land and Water Conservation (DLWC) has approval procedures in place for all permanent transfers including environmental assessment. 

From the above it is clear that the transfer process so far has been complex, time consuming, uncertain and often costly for the irrigators involved. Both SA and NSW in many instances have two authorities involved in a transfer the authority within which the irrigator operates and the relevant department. This does not further the expediency of the transfer process. In the case of interstate transfers this is even more complicated. It is therefore not surprising that a resent survey of buyers and sellers perception of the transfer process showed that 29% of sellers and 30% of buyers in Victoria and 33% of sellers and 40% of buyers in SA said that they disliked some part of the transfer process. The overwhelming cause for dissatisfaction was the time factor and ‘red tape’ (Bjornlund and McKay, 1999a).  

When discussing water markets it is important to bear in mind that two different markets exist, the temporary and the permanent market. The temporary market mainly facilitates annual sales but multiple year sales are now also possible within most jurisdictions. The Central Water Exchange in SA now routinely offers 1, 3, 5 and 10 year leases.  The annual water market serves an important purpose by allowing farmers to respond to short term changes in commodity prices, demand and supply and climatic and personal conditions. This is important to increase the efficient use of water on the margin every year.  It also allows farmers retiring their water from irrigation to generate an income while maintaining the value of their asset. The permanent market is necessary to facilitate structural change within irrigated farming and to move water to higher value and more efficient irrigators. Most farmers want the long-term control of water in order to invest significant funds in technology and plantings.

Comparing the activities within temporary and permanent markets it becomes apparent that the temporary market is far more used than the permanent market. In NSW and Victoria the permanent market handles less than 10% of the volume of the temporary market (Bjornlund and McKay, 2000b).  This has been the cause for some concern, Marsden Jacobs (1999) in a report to DLWC concluded that permanent trade in most valleys of NSW is substantially impeded and that major opportunities and economic benefits are being lost or delayed as a consequence.  Apart from farming traditions three other factors influencing the choice between permanent and temporary trade were mentioned during discussions with farmers, authorities and other interested parties during a visit to the MIL and the Goulburn Murray Irrigation Districts (GMID), Victoria in April 1999:

· Policy uncertainty. The impact of the Cap is not yet clear. Similarly, environmental entitlements and flows are not defined. The result of these processes will impact on seasonal allocations. When an irrigator permanently buys 1ML it is uncertain what proportion will be allocated in the future. When an irrigator buys 1ML of annual water that is exactly what will be delivered.

· Taxation considerations. Buying annual water is an expense to be offset against income whereas permanent purchases do not carry tax depreciations. Selling annual water is income to be offset against expenses whereas permanent sales might attract capital gains tax.

· Changing financial structures. Many farms are moving toward not owning all their assets but leasing. Leasing of water fits into this concept and satisfies financial institutions financing such leases. 

The first two issues will have to be addressed by any new policy framework while the last point is more difficult to address. However the separation of land and water assets will enable the use of lease-back arrangements as used in many other sectors of the economy. This will release cash for farmers to invest in more efficient infrastructure while retaining the long-term control of the asset. At least one example of this procedure has been seen in SA. The last issues we will raise are the insufficient specification of existing water rights and the lack of market information. This problem has been widely accepted as one of the key issues to be addressed (COAG, 1994, Industry Commission, 1997, DPIE, 1995 etc.). The issues which need special attention are:

· the security of supply specified as the probability of receiving the volumetric entitlement;

· the reliability of delivery specified as the period from ordering to receiving water,

· the period during the year when the water can be used;

· the constraint on trade associated with the entitlement;

· some indication of the expected quality of the water;

· the duration of the entitlement either indefinite or for a specified period. In the latter case the likelihood of the entitlement being renewed and the factors determining renewal must be stated;

· procedures for how and when annual allocations are announces as well as transparency about which factors influence the level of allocation; and

· public information about supply and demand in the market, volumes traded and prices paid.

The last point has been addressed in the latter years. In 1994 DENR in SA started to publish a list of water licenses with name and addressed of the license holders and their allocation and actual water use. This was done in order to help buyers identify potential sellers. Since 1997/98 Water Exchanges have developed within the MIL, GMID and the Central Irrigation Trust in SA. These Exchanges have had a significant impact on the operation of temporary water markets by regularly providing information about market activity and prices. Analysis of market activities during the 1998/99 season, where supply and demand factors changed during the irrigation season causing prices to fall, showed that market prices fluctuated only for a very short period and quickly settled at a new level. This is due to the instant communication of market prices. There is also clear evidence that parties settling privately used the Exchange as a price setter.

A New Policy Framework – The ‘Duty toward Water’.

In the biodiversity literature it is argued that property rights and market based instruments need to be underpinned by regulation if market failures would result in irreversible losses of biodiversity (Young et al, 1996). For water resources in addition to this irreversibility we could add the danger to the long-term sustainable development of our water dependent industries and the potential social, cultural and economic consequences of failing to achieve a more efficient water use.  The regulatory foundation underpinning water markets should include the following:

· a ‘Duty toward Water’;

· a separation of  a Water Use Right from the traditional Water Right; and

· a hierarchy of water management plans.

The Duty toward Water and the separation of the Water Use Right from the Water Right.

This discussion should probably start with the issue ‘who owns water?’  In our opinion water is a public good and as such the Crown should reserve the right to control aspects of the use and protection of this precious resource.  Rights to hold and use water should be vested as personal property but explicitly subject to such control. This allows the holder of such right to make long term investments and gives the incentive to invest in the most efficient ways of using water, which in most instances also happen to be the ecologically least damaging way. 

Much effort among water policy makers, managers, irrigator and academia has concentrated on discussing the need to specify and secure the rights and benefits embedded in water rights to secure the interests of the owners. Very little discussion has however been concerned with identifying their duties and obligations. In our opinion water is a public good and in addition considerable taxpayer resources have gone into developing water resources, which have subsequently at no cost been granted as private property to individuals to use on our behalf. Water right holders therefore have the obligation or duty to use this scarce resource not only in their personal best interest but also for the best of the community, which have created this privilege. We can not expect single individuals to take this broader view these obligations must be laid down in the water rights just like the privileges. To draw an analogy to land ownership, our laws allow individuals to own land as private property, this was in most instances not granted for free like water rights but was paid for, and even then we do not allow land owners to do what they want with the land. It is subject to planning restrictions etc. I can not on my property build a structure of unsuitable building materials using inadequate building practices. There are codes and regulations to guide our acts with respect to construction, pollution, noise, health and safety etc.

Looking at international experiences it appears as if the rigidity of water management increases with the scarcity of water. In Arizona the Department of Water Resources sets firm limits for how much water can be used by each class of water users, irrespective of the size of their water rights. A mine can only use X ML per ton of produce and such limits incorporate that the mine has to recycle between 75% and 85% of all water. The department also sets maximum water use for all farms based on crop water use and the use of the most efficient irrigation technologies. Such standards have been increasingly stringent, as irrigation and water conveyance technologies have improved (Johnson and Caster, 1999).

It should be possible to identify the Duty toward Water within any given locality reflecting best management practice for each crop under given local soil and climatic conditions. Bench marking or codes of best practice could be developed with significant community participation.  Based on such guidelines each irrigator should be able to produce a Farm Water Management Plan fulfilling the Duty toward Water. Based on approved Farm Water Management Plans the maximum water use on each property can be computed regardless of the volume of water attached to the irrigators present Water Right.  The property owner can be issued a Water Use Right to use that maximum volume.  In the introductory phase an advisory body could be established assisting irrigators in the production of Farm Water Management Plans. To ensure a socially equitable introduction such an advisory body could be funded via a Rural Adjustment Scheme or a Catchment Levy, which is possible under both the SA and Victorian legislation.  Irrigators could then be given a period of say five years to implement the Farm Water Management Plan. At the time of introduction the Water Use Right could be set at the same volume as the irrigators present Water Right. This volume could then be gradually reduced to the new Water Use Right over the five year period. This would give the irrigator time to adjust and introduce the new Farm Water Management Plan. The irrigators will retain the original Water Right, which will now only include the right to own the water. The volumetric difference between the Water Use Right and the Water Right can then be either sold permanently or leased to other water users with a Water Use Right but insufficient Water Right.

Farmers not able to fulfill the Duty toward Water over the given period of time loose the privilege of using water on behalf of the community, but not the ability to own the Water Right.  Such farmers can sell the Water Right to gain an instant capital to restructure their property or lease the water to gain a long-term annual income. This is just like a person who have bought a block of land in an expensive suburb and finds that he or she can not afford to build on it due to the planning restrictions or development covenants in this particular area and will therefore have to sell the land. This is the full consequence of dividing the right to use water from the right to own water.

The Duty toward Water should also include the need to put the water to beneficial use. If the water is not actively used it can not fulfill its duty to the wider community. We can put the onus on the Water Right holder to ensure that the water is actually used.  If the water is under a Water Use Right it will be considered used. However holders of Water Rights not supported by a Water Use Right will have to sell or lease the water to ensure that it is beneficially used. Two approaches can be applied to ensure this. An incentive approach in the form of a high charge per ML of unused water attached to a Water Right.  Failing to put their water to beneficial use could also result in forfeiture of the Water Right and the right could be sold at auction with the right holder receiving the proceeds.  In the Southwestern US the Beneficial Use Doctrine has been in operation for many years. Here water right holders not using their water are at risk of loosing their water right. It has been argued that this doctrine encourages water right holders to waste water rather than loose it. This will not be a problem under the proposed system since the Water Right does not give the holder any right to use it. The water can only be used in accordance with a Water Use Right and such rights only allow the holder to use a volume reflecting the efficient use of water.

The separation of the Water Use Right from the Water Right also makes it possible to give freehold property in the Water Right since this does not convey any right to use water and thereby to have an impact on the resource.  Also the right holder is under obligation to use the water in accordance with the Duty toward Water within the local area. If the Water Right is given as freehold property it must however be defined on a share basis and not on a volumetric basis. If the Water Right is defined on a volumetric basis it will be very difficult to change as the nature or condition of the resource changes without giving cause for compensation as was the case with the fishing quotas in New Zealand (Young and McKay, 1995). If the right however is defined as a share of the water resource available for consumption this will not be a problem. The regional water management plans as discussed later in this paper will then have to define how the water resources available for consumption are defined. 

Water Management Plans

A system of water management plans should be put in place to ensure coherent water planning from the State level to the farm level. The State Water Plan should set out the overall aims and objectives for the use of the states water resources. The Local Water Management Plans should implement the State Water Plan within the local area based on an evaluation of the water resources, the needs of the local ecosystems and the social and economic conditions within the region. Local plans should have its foundation on a catchment basis. However catchments will in many instances be too big and varied for a uniform assessment. Sub-catchment or stretches of the river with similar condition needs to be identified for separate evaluation and production of Local Water Management Plans.  As an example, in SA different conditions apply in the high land irrigation areas in the Riverland, the swamp irrigators at the lower reaches and around the lakes at the mouth of the river. The River Murray Water Resources Committee (1993) has already carried out works along these lines and identified different impact zones. The SA Water Resources Act 1997 provides for the production of State, Catchment and Local Water Management Plans and Water Allocation Plans. This hierarchy of plans needs to be extended to the farm level so that each property has a Farm Water Management Plan in correspondence with the local and state plans. In itself this is not a new idea.  The River Murray Water Resources Committee (1995) proposed IDMP’s for all irrigated properties and Marsden Jacobs (1999) proposed a Farm Water Management Plan for all irrigated properties consistent with regional Land and Water Management Plans.

It is at the Local Water Management Plan level that the communities have to identify the Duty toward Water. First they will have to establish the need of the local ecosystems. This should be both in the form of a general minimum flow regime required to sustain biodiversity in the river and where necessary specific environmental allocations to ensure the occurrence of specific environmental events such as flooding. Once these needs have been established the local committee can allocate the remaining water for consumptive use. In doing so they will have to consider the socio-economic impact of such decisions (note in NSW the DLWC has already established a socio-economic assessment unit to assist in such evaluations). The procedure of this allocation process should cover several stages:

· first a code of best water use practice should be establish for each water user group within the local area;

· based on such a code the Duty toward Water within each water user group should be established to ensure the fulfillment of the overall aims and objectives of the State Water Plan;

· codes of best practice and Duty toward Water specifications should be submitted to existing Water Right holders and water users;

· based on these all water users will have to produce a Farm Water Management Plan explaining how they intend to fulfill the Duty toward Water on their property. Other industries will have to produce similar water management plans;

· based on these plans the local committee will issue Water Use Rights to each water user specifying the water use level on each property. This should be defined on a volumetric basis.  A Water Use Right will not be dependent on the water user holding a Water Right only that he or she has the ability to use the water in such a way that it fulfill the Duty toward Water. Water Use Rights will therefore be attached to a particular property and can not be traded separate from that property;

· Water Use Rights should only be given for a limited period of time long enough to warrant the necessary investments in efficient water use but at the same time ensure that the Water Use Rights can be adjusted to reflect changes in the Duty toward Water. A drop-through mechanisms as the one working within the NSW fisheries could be applied (Young, 1995). Under this approach a Water Use Right could be given for 30 years but with the Duty toward Water revised every 10 years. Every time the Duty toward Water is revised the water user can be given the option to revise the Farm Water Management Plan reflecting the changes. The Water Use Right will then be extended to run for 30 years after the renewal. If the irrigator selects not to revise the Farm Water Management Plan he or she can do so and retain the Water Use Right for the remainder of the original period. As an incentive to actually revise the Farm Water Management Plan every 10 years a penalty could be put on those not choosing to do so by a reduction in the Water Use Right if they eventual renew the Farm Water Management Plan after either 20 or 30 years.

The overriding legislation will have to clearly specify this hierarchy of water management plans setting out the function of the different plans, the composition of the local committees developing the plans, the separation of the Water Use Right from the Water Right, review intervals and penalties for non-renewal. Importantly it will also be necessary to include in the Act the need for a review and approval of the local committees Local Water Management Plans, Codes of Practice and Duty toward Water by the Minister or a statewide expert panel. There is no doubt that locally developed plans and standards will produce more efficient outcomes and that the local population is much more likely to accept and adhere to such plans. This will also provide for lower cost of monitoring and policing the implementation.  However there is a risk that local committees might not fulfill the intent of the Act in protection of local interests which might be inconsistent with the interest of the wider community (Townsend and Pooley, 1995).

Water Market Mechanisms under the new framework.

The separation of the Water Use Right from the Water Right will make the water transfer process much simpler. The only right that can be traded is the Water Right not conveying any right to use the water. As a consequence no evaluation of the buyer or the seller have to take place. Most Water Rights will however have some spatial restrictions on where a Water Use Right can activate the water attached. A person living in Queensland can without any problem purchase a Water Right in Western Australia but spatial restrictions will prevent the buyer from using the water associated with that right under a Waster Use Right attached to a property in Queensland. Any person will be able to buy as much water as they like but no person will be able to use more water than their Water Use Right.  That no individual uses more than their Water Use Right is quite simple to monitor since water consumption is monitored already for billing purposes.  The Duty toward Water is thus ensured and there are no potential environmental and third party implications, these all had to be sorted out in the process of developing the Duty toward Water and the Farm Water Management Plans which should be done with wide public and community participation.  The only way to increase a Water Use Right is to submit a revised Farm Water Management Plan justifying such increase in accordance with the local Duty toward Water and such application is totally separate from any water transfer.

Water Rights can now be purchased by any legal person irrespective of the ownership of land or the holding of a Water Use Right. The Water Right can be purchased like any other asset with the intention of selling it again or leasing it out for a gain. It will enable cash strapped farmers to sell their water on a lease-back basis thus releasing funds to invest in more efficient irrigation technology or replanting or expand irrigation. Such a move would enable many irrigators to finance the work required under a Farm Water Management Plan and thereby forms the basis for receiving or increasing a Water Use Right.  This could also give the government the confidence to encourage investments in increased water use efficiency by allowing increased or accelerated depreciation for investments in accordance with approved Farm Water Management Plans as it is the case for land care investment (Young et al, 1996).  Consultants approved to carry out Farm Water Management Plans could sign of on such expenditures.

Under this regime owners of Water Rights have also committed themselves to ensure that water is actually put to beneficial use fulfilling the Duty toward Water. Government can thus be sure that all buyers of Water Rights will improve the efficient use of water as the Duty toward Water increases with new knowledge and improved technology. Governments might thereby find it justified to introduce depreciation of the purchase price of permanent Water Rights.  This will remove the present incentive to use temporary trade rather than permanent trade. It would also enable buyers to pay a higher price for permanent water at a level where it is high enough to compensate inefficient low value users for both the economic value of the water and the value of the capital improvements retired by the sale. This would accelerate the needed structural adjustment and ease the pain of present water right holders unable to fulfill the Duty toward Water and therefore being forces to leave irrigation.

If a holder of a Water Use Right permanently sells the underlying Water Right down to a volume below what the Water Use Right requires and consistently fails to lease additional Water Right either on long or short term the Water Use Right should be forfeited. The irrigator should then be obliged to submit a new Farm Water Management Plan justifying how the irrigated activities of the property can continue to fulfill the Duty toward Water with the new level of Water Right available. This could be achieved by constantly monitoring the level of Water Right available to each water user by debiting and crediting transactions to that person’s Water Right account.  This is similar to what now takes place within the MIL where an Environmental Assessment takes place if a water sale results in the seller having a Water Right of less than 1.25 ML/HA.

Under this regime it will be possible for financial institutions and pension funds to invest in Water Rights as a part of their property portfolio. This would not constitute a risk to neither the environment nor the socio-economic status of the local community. The investor will have to ensure that a holder of a Water Use Right puts the water to beneficial use within the spatial limits defined in the Water Right. Failing to do so the investor will face a fine or a loss of the Water Right.  The potential environmental impact of such transfers is also controlled since local ecosystems and biodiversity issues have been dealt with before any Water Use Rights have been issued.  If financial institutions or pensions funds hold large volumes of Water Right it could facilitate a more efficient water use. Such Water Rights could form the foundation for a number of underlying leases to various water users. Increased demand from various sectors of the economy will create a larger variety of use patterns and risk profiles among water users. The ability to purchase water under given pre-specified conditions will enable water users to sell part of their Water Rights without exposing themselves to undue risk. For example towns need to control water enough to cover their demand during even the most severe drought as do horticulture and viticulture. If these farmers or cities could purchase a secure future right to lease water under certain climatic conditions they could reduce their water right to cover only 80% of all years and secure the last 20% under a futures agreement. This would allow them to sell their asset now and they would therefore be willing to pay a very high price for water during the 20% of years. At the other end of the scale rice growers and grain farmers might be willing to purchase additional water cheaply during the most wet years and put more land under irrigation. Such a system would provide flexibility for water users and allow them to put together the most beneficial water portfolio. For the well managed investors this would enable them to sell the water every year to the water user with the highest marginal value of water willing to pay the highest price.  From the community perspective such a system will ensure that water is put to its most beneficial use every year.

The wider use of derivatives such as options and futures will assist water users in managing risk and volatility by allowing water users with opposite risk structures or with relative differences in risk associated with volatility of supply to benefit from these differences. The obvious example of opposite risks is urban and industrial users and irrigators with permanent plantings compared with holders of environmental allocations to support a flood cycle. The former group will have a very high demand for water during droughts while environmental managers of flood allocations will use such allocations in wet years to generate the desired flood condition (Industry Commission, 1997). Relative differences in risk are far more common and potentially more beneficial.  Relative differences between permanent plantings, dairy farmers, rice farmers and mixed grazing and cropping properties are significant enough to benefit from an exchange of risks by the use of futures and options.

In general the responsibility of risk management has been moved from the water authorities to the water users. In the past water authorities made seasonal allocations based on water available in the storages, expected inflow during the season and traditionally unused allocations. Today most water authorities only announce seasonal allocations in the beginning of the season based on water available in the storages and then increase this allocation during the year as additional water becomes available.  Water markets assists irrigators to manage this risk, but in order to do so they need more information such as clear guidelines about when seasonal allocations are announced and at which intervals they are revised. It also needs to be very specific which factors cause allocations to be increased and which level of each factor triggers how big an increase. Such information will allow irrigators to make their own predictions as to the expected level of allocation at the end of the season and depending on their risk attitude they might buy or sell water. Irrigators with annual crops have a cut-off date where they are locking in their commitment for the season. During the latter years seasonal allocations at the time of that cut-off have been significantly lower than at the end of the season causing some irrigators to under produce and end up with excess water.

For more sophisticated market instruments to be effectively taken up potential buyers and sellers need further information. Considerably more information is needed regarding which factors trigger changes to demand and supply and thereby market prices.  Such knowledge is presently very limited (Rendell McGuckian et al, 1999) and a lot of research is required into this issue. It could be hypothesized that factors such as commodity prices, seasonal allocations, prices of substitute goods, changes to natural precipitation and evaporation, foreign exchange rates, interest rates, and water prices as proportion of the total cost of production for various commodities trigger supply, demand and prices in the water market.  They need this information continuously, that is changes to each factor need to be updated constantly as well as available predictions of these factors future development. Similarly they will need to know supply and demand factors within their trading area, volumes traded and prices paid on a regular basis as well as what the cut-off dates discussed above are for the various crops.  Each water authority could potentially make this information available on a web-site. The authority should not produce the information that could create an interesting liability issue. However most such information and forecasts are available from other secondary sources and could be collated and reported on such a web-site by the authority. This would give the water users a strong background to manage their risk and make their sell and buy decisions.

As discussed earlier Water Rights need to define the period during which the water can be used. In many irrigation areas channel constraints are one of the major limitations on trade. If it was possible to define a Water Right to only be exercised during seasons of very low channel demand water trade could be approved into such areas. That would give irrigators wanting to expand in such locations the option to provide their own storage either in dams or aquifers. It would also allow potentially other water users with another use pattern to buy water on that channel.

Conclusions.
There is little doubt that water management and water market policies need constant change. This paper has raised a number of important issues and pointed in directions for the solution to various problems.  Some issues may be considered wide-ranging and undoubtedly raises opposition in many areas of the water using community. However the need to ensure a reallocation of water resources away from inefficient low value producers is of paramount national importance and the failure to achieve this goal has implications for the well being of all Australians.  Structures need to be put in place that ensures that the necessary structural adjustment takes place with minimum social pain.  This process can not take place without ruffling the feathers of some spheres of the community, which might be one of the political realities behind the recent trend to devolve such processes to local communities.

The framework proposed in this paper attempts to address the issues based on the concept of the Duty toward Water. The term was chosen to clearly state the public good nature of water. It also stresses the fact that water users when receiving the benefits from the right to use water takes on a duty to the wider community to ensure that this scarce resource is used for the better of all Australians not only the user.  It is accepted that some existing Water Right holders will not be able to fulfill the Duty toward Water and will loose the right to use the water. The fact that they can retain the Water Right will offer some compensation. If the introduction of this system is combined with a right to depreciate the purchase price for water for taxation purposes it would increase the potential price of water filling the present gap between water’s value when supporting existing infrastructure and water market prices. Property rights and market mechanisms are seen as some of the major instruments to facilitate structural change. A hierarchy of Water Management Plans will, after sufficient provisions have been made for ecosystems and socio-economic impact assessments have been made, determine the volume of water available for consumption and develop the local Duty toward Water. This framework will constitute the regulatory framework under the market and constitute effective market control.  The control under this system is not so much in evaluating the individual transfers but rather in the definition of the Duty toward Water and the approval of the Farm Water Management Plans.
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