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INTRODUCTION

Legislation allowing water markets have been in operation in some parts of Australia for almost twenty years but have rapidly expanded in the last ten years and are a key component of the recent Council of Australian Governments Reform agenda (High Level Steering Committee 2000). This paper will review the water market mechanisms in three States based on empirical data collected from near to 1100 buyers and sellers of water in the last ten years. The paper will look at all market mechanisms used, the formal water exchanges, which seem to deal with about 30 % of the water, the water brokers and informal private transfers. On the last two data is scarce but future research will complete the picture.

Formal water markets were first implemented in SA in 1983 (McKay, 1994) as resource constraints emerged as a major concern.  The water markets followed an embargo on new water allocations in 1969. The Water Resources Act in 1976 used the new mechanism of proclamation of surface or groundwater regions. This changed the way water allocations were made and volumetric allocations were issued based on actual and potential use. With a concern to preserve equity and fairness in allocation the Government adopted a development criteria to allow growers pursuing water infrastructure developments to still get water. Time limits were placed on the ability to rely on the intention to do development work but the early cases in the Water Resources Tribunal tended to allow new allocations. Water allocations were further revised in 1979 based on actual and committed use leading to an actual reduction in water entitlements of 30 GL (Bjornlund and McKay, 1998). These developments, and increased concern over environmental impacts following the 1967/68 drought, lead to community pressure for change. Proponents of efficient high value irrigation projects needed water, which was effectively denied them due to the embargo. Environmentalists wanted water use removed from unsuitable soils and locations causing river salinity. Permanent and temporary trade was therefore first introduced in SA to accommodate these demands. This was done informally using the Ministers discretionary powers within proclaimed areas under the Water Resources Act 1976 (Curd and Schonfeldt, 1990). Since then regulation 14 of the 1990 Water Resources Act has been important (McKay 1994).

Since then, NSW and then Victoria moved to introduce first temporary and then permanent trade, and the other states are following suit fulfilling their obligations under the National Competition Policy (Bjornlund and McKay, 2001). Water markets, combined with full cost recovery prices, are major instruments in facilitating the necessary structural adjustment process within irrigation communities. Significant components of this process are a move toward more efficient and higher value use of water to maximize volume and value of crop per drop. It has also been pointed out that substitution of low value irrigated products with dry land products will be necessary, while the production of other low value products have to be moved to areas, where water is more readily available (Australian Academy of Technological Sciences and Engineering and the Institute of Engineers, 1999).  This study pointed out, that if the above changes take place, water does not have to be a constraint on the long-term sustainable development and growth of water dependent communities and industries. To achieve this outcome more efficient as well as more sophisticated market mechanisms are needed. 

The first section of this paper will discuss various water market mechanisms in theory and practice. This section fist provides an overview of the water laws and trading rules governing water markets in Australian. This is followed by a discussion of the different water exchanges in operating in NSW, Victoria and SA as well as experiences with live auctions to allocate new water and the emergence of futures and options markets. The second section will discuss some market mechanisms which have been used in the US and from which lessons can be learned. The third section will analyse how the exchanges have operated and the role they have played during the early years of operation and describe buyers and sellers perception of the market process both among temporary and permanent traders.

Market mechanism s in theory and practice.

This part will briefly discuss various market mechanisms and how they have been implemented. The types of market mechanisms discussed are based on Howe (1997) and are organized in the following categories:

· Mechanisms adopted in Australia

· ‘Bulletin Board’ approach adopted in the Exchange operated by Murray Irrigation Limited;

· Sealed bid double auction adopted in the Exchanges operated by the Central Irrigation Trust and Goulburn-Murray Water;

· Live auctions used by the Victorian Government in 1988 and 1993

· Emerging mechanisms - Futures and options

· Mechanisms  adopted in the US

· Standing offers to buy and sell at fixed prices

· Contingent water markets

Mechanism adopted in Australia – The Broad picture.

Three Australian States have responded to the COAG water market reforms in different ways but reflecting the introspective approach of the years prior to1994 and COAG (Bjornlund and McKay 1998). This section will provide a dot point summary of the rules relating to water trading today, the features of the rules and also provides the objects of the new acts in each State. Together these facts are the context for State based judges to make decisions about the aspirations of the markets. With respect to cases regarding changes to allocation policies it would seem that SA has a longer water law history. The objects of all three Acts try to express the same essentially conflicting aims and it will be up to a Court to decide how to weigh the factors listed in the event of more refusals to allow trade.

In South Australia the approach to water allocations has always been conservative, in Victoria less conservative and in NSW least conservative. Much of this is a product of the type of agriculture in the regions.  The three new acts all emphasise the need to balance economic growth and water use with sustainability.

South Australia: Water market legal context:

· Conservative allocation policies reinforced by cases such as Angoves PL v Minister of Works 1978 where it was held that the Minister did not have to notify water holders before reducing allocations.
· Has taken away water entitlements.
· 1976 Act objects to conserve resources in great demand but fairness required.

· 1997 Act does not mention compensation but requires ‘an equitable’ balance between social, economic and environmental needs for the water in water allocation plans(s101(4)(c)(i) In Dulkalkis it was suggested obiter that to revoke unused allocations could be of economic benefit to the State.

· Highest security water.

· Earliest water trader in 1983 both temporary and permanent but only for private diverters. In 1995 trade between private diverters and government irrigation areas was made possible by the introduction of the Irrigation Act, 1994 and the issuing of licences to irrigation areas under the WRA 1990.

· Interstate permanent transfers in 1998.

· No carryover.

The objects of the SA Water Resources Act 1997 provide the context for all future development of water laws and in particular water trading. Section 6 requires that all parties involved in the administration of the Act have regard to the need to establish a system that ensures that the use and management of water resources sustains the physical, economic and social well-being of the people of the State and facilitate economic development of the State while ensuring that those resources are able to reasonably meet the foreseeable needs of the future generations; and protect the ecosystems and by requiring the use of caution and other safeguards to reduce to a minimum the detrimental effects of that use and management.

Victoria: Water market legal context:

· Has more conservative annual allocation levels than NSW reflecting that water users have less flexibility with most water applied on permanent pastures for dairy. Irrigators have a two tiered system. Water rights, which have a security of delivery of 97 years out of 100. Each water right has a sales water component, which is announced every year depending on availability. No sales-water is announced until the following years Water Rights are secured in the storages.

· Temporary transfers in 1987, permanent transfers 1989 interstate permanent in 1997 which was suspended in late 1999 

· Very supportive administrative system which did tend to renew licences (for 15 year terms) and to support development.

· One instance of attempted reduction of allocations in the late 1980’s but minor impact as growers given average use over past three years.

· No carry over facility. The difference in carry over policy between NSW and Victoria caused Victoria to suspend interstate temporary trade late in the 1999/2000. This was to prevent NSW irrigators from buying cheap late in the season, when demand and therefore prices are low in Victoria, and sell it back at high prices at the beginning of the following season, when demand might be high and prices therefore also high

· Allocation reductions will occur in sales-water in order to meet the CAP

The object clause of the Victorian Water Act follows the style of listing a set of objects. Key among these is the need to integrate (b), but also to promote the orderly, equitable and efficient use of water (c), to conserve and properly manage water for the present and future (d), maximise community involvement in water resources management (e), use approved corporate plans rather than detailed administrative supervision and most importantly to continue in existence and to protect all public and private rights to water existing before the commencement of the relevant provisions (m).

 New South Wales: Water market legal context:

· Continued to issue new licences until 1981.

· Allocates maximum volume every year with little water left over in the storages for the following season, therefore much lower security of supply than in Victoria. This policy suits the type of farming where growers can elect not to plant in any year ie rice.

· In process now of reducing allocations with compensation payable if the Minister reduces the bulk allocation (s87) but no compensation if the Minister reduces the water allocation by varying the mandatory conditions of the licence (s79(7)).

· Temporary trade was introduced in 1983/84 and permanent trade started in 1989 among private diverters. Irrigation Areas could introduce permanent trade, as they were privatised. MIL did so in 1995.

· Sets out priorities between different categories of licences (s58).

· Carry over facility.

The objects of the New South Wales Act are to provide for the sustainable and integrated management for the benefit of present and future generations and to apply the principles of ecologically sustainable development, protect eco-systems, recognise and foster significant social and economic benefits, in particular for aboriginal people, involve government and community in resolving water issues, provide for the orderly, efficient and equitable sharing of water and to encourage best practice by users of water.

Many comments could be made about these. It is notable that the SA formulation omits fairness and equity and the others do not. All States require management plans, which are drawn up with users to be approved before water can be traded and used.

The ‘Bulletin Board’ approach - The MIL exchange and “National Water Exchange.”

This is the simplest trading mechanism. Under this system potential buyers and sellers post their offers to sell and buy water specific in price and volume at a centrally located Bulletin Board, typically within the water authority. Trades are executed when exactly matching offers and bids are found.  There are two problems. First, the need to match buyers and sellers both in price and volume, and second that the net benefits derived from trade depend on who meets who first. Continued trading, and the ability of buyers and sellers to alter their bids or offers to match those on the Bulletin Board, can alleviate these problems. Modern communication and the use of the internet have improved the speed and efficiency of such communication. Such a market has operated in the Northern Colorado Water Conservancy District since the 1950s (Howe, 1997).

The Exchange within the MIL was introduced during the 1997/98 season and was initially based on the ‘sealed bid double auction’ approach. This was replaced, at the request of the irrigators, the next year by the ‘bulletin board’ approach.  The irrigators within the MIL proposed to move to this approach, because it facilitates continued dealings and allows individual irrigators to make deals based on published offers to buy and sell. Internal transfers are approved by MIL. External trades have to be transferred off the Bulk Entitlement Licence and this requires approval of the Department of Land and Water Conservation.  There is one general criterion that water can not be traded from upstream to downstream of the Barmah Choke.

During the second year problems were experienced getting subsequent approval of temporary trade coming from outside the MIL. This resulted in the water not being available when the buyers needed it, and when finally approved, it had rained and the buyers did not need it. Temporary trade needs to be instantaneous. Also, some problems were experienced in matching sellers of large volumes of water with buyers of smaller volumes. As a consequence some changes were introduced. During the third season sellers from outside the MIL were required to obtain permission to sell prior to registering the water on the Exchange securing the instant transfer from the seller to the buyer once the deal has been concluded. Secondly, the Exchange divided large volumes of water into smaller parcels of 50 ML to facilitate the match between buyers and sellers.  So the three years have resulted in many refinements of process. 

A so called “National Water Exchange”(NWE) is operated privately but in co-operation with both the NSW and Queensland Governments. It has the ability to operate both on the temporary and permanent market but is predominantly active in temporary trade. It is a totally on-line facility where potential buyers and sellers must register as potential traders.  Such registration is required to establish which trading zones they can be active in and enable the NWE to make an application to the relevant government and to act on trading instructions. Once traders are registered with NWE they can place bids and offers to buy and sell water within their relevant trading zone using a pin code. These bids and offers are instantly displayed on the web and traders can change their bids and offers to achieve a match. This is available 24 hours per day. Once a match is achieved a trade is instantly effected and a four step transfer process activated (www.waterexchange.com.au, 2001):

· The Exchange digitally submits an application to the relevant authority. 

· The authority issues a Step One approval and the Exchange automatically issues an invoice to the buyer. The approval is relatively automatic since the Exchange operates within pre-approved parameters. At this stage the register held by the State is not amended to reflect the transfer. 

· Payment has to take place within three days and can be effected electronically via B-Pay. The authority is notified of the payment and modifies the register accordingly. At this stage title to the water is transferred. 

· The authority issues a Step Two approval and the Exchange pays the seller the proceeds digitally into the sellers nominated account and pay the authority any relevant fees

The Exchange has a number of unique features. It is possible to register your willingness to buy or sell water at set prices. The Water Exchange will then alert you when corresponding offers or bids are available. Finally the Exchange has just started futures trading in water entitlements. This is particularly expected to accommodate growers of commodities, which are regularly traded on futures contracts such as cotton (see the “Emerging mechanisms” section below).

The NEW is at the moment mainly involved in Queensland and NSW. In Queensland it is the only platform for all water trading trials within irrigation areas moving some 10-15,000 ML this season while trading on the unregulated rivers is still in open market using brokers and private deals between neighbours. It has been particularly involved in the northern rivers in NSW where it controls about 90% of the market and traded some 150,000 ML this irrigation season. The NEW process is likely to be able to be extended to SA and in Victoria. Negotiations are currently taking place to introduce the NEW as the platform for a State wide water exchange in Victoria (Peadon, pers. com. 2001).

The CIT and GMW Water Exchanges – The sealed bid double auction. 

Howe (1997) claims that this approach holds great promise, as a way of increasing the efficiency of water markets, but fails to provide any examples of its implementation. The two Australian examples are therefore unique.

Under this system the buyers submit sealed bids to buy and the sellers offers to sell specifying both volume and price per unit. The buyers bid prices and the sellers offer prices are listed in descending and ascending order respectively and the volumes offered for sale and purchase at each price level are accumulated. This enables the Exchange operator to determine the price where the largest volume of water will be cleared. One clearing price is the outcome of this process, set at a level where no buyer is paying more than their bid, and no seller receives less than they offered, while many sellers receive more, and many buyers pay less. This approach does not require a match in volume or price to effect a sale. By holding such auctions on an ongoing basis prices are responsive to changes in supply and demand, and the benefits from trade are maximized. 

The Central Water Exchange is operated by the Cental Irrigation Trust (CIT) in the Riverland in SA and started operation in the 1999/00 season. The exchange has dealt with only 3000 ML of the total allocation of 120,000 ML. The CIT  area is made up of nine licences. Approvals for transfers between the nine licences take place internally within the Board of Management of CIT. People from interstate could list to buy (but have not) whereas only a CIT grower can list to sell. It is different to the other Exchanges in the sense that it offers 1, 3, 5, and 10 years leases as standard products. It was conducted every fourth week during its initial year of operation, but activities was very low reflecting the general tradition in SA of not using temporary markets. Interest from up-river states was present but CIT irrigators were not willing to sell at the prices offered. The opinion was expressed that irrigators would rather see the water flow down the river in support of the environment and helping to keep the mouth of the river open than selling at the offered price (Parish, pers com 2001).  During the second year of operation grape growers in the Barossa showed interest in buying the water, but the sentiment within the CIT was not to sell to their competitors.

The Northern Victorian Water Exchange is operated by Goulburn-Murray Water and was introduced during the 1998/99 season. It operates weekly during the irrigation season to allow trade within the seven zones of the GMID but does not allow irrigators outside the area or interstate to place water for sale or to buy water on the Exchange.  A separate Exchange is held for each of the seven trading Zones in the GMID. These zones are made to implement GMW’s trading rule that water can only be traded between two destinations if the water can physically be transported from the seller to the buyer. Transfer can be refused due to channel constraint or salinity guidelines. The results of the Exchanges are published every week on the web site and in press releases giving information about the volumes traded and the pool prices established within each trading zone. It also provides information about volumes of unsatisfied offers to sell and buy and the price range within which they fell. This is important information for irrigators considering settling private deals and also offer market information to unsuccessful buyer and sellers that week to guide there bidding in the following week. It offers a high level of security for the buyers and sellers since the GMID with immediate effect makes the water available to the buyers and secures instant payment to the sellers.  

Live auctions. 

Following the completion of the Dartmouth Dam the Victorian government had to make a decision about how to use and allocate Victoria’s share. The Parliamentary Joint Select Committee (1984) proposed that only 35,000 ML of Victoria’s share should be allocated to private diverters for irrigation. Both the Select Committee and the Public Bodies Review Committee (1982) recommended to move toward market based approaches to allocate such new water. The Irrigation Management Study (Department of Water Resources Victoria, 1986) supported these recommendations and suggested that the new legislation should enable two ways of allocating water, water trading and an auction or tender based system. 

During 1988/89 the Rural Water Corporation (RWC) therefore conducted six auctions to allocate the new supply to private diverters upriver of Nyah (Simon and Anderson, 1990; RWC, 1988). As no previous experiences were available, with the auctioning of water in Australia, an auction approach was adopted similar to the one used for gold. This approach includes a number of stages. In each stage, bidders are asked to submit their bids for one ML of water. The winning bidder is then allowed to buy at that price. Following that, other bidders are permitted to buy at the same price. This process is then repeated, until all the available water is sold. To acknowledge the fact, that small quantities of water are likely to attract higher per unit prices than large volumes, each stage has a set minimum purchase, which increased from stage to stage. This procedure forces the small quantity buyers to bid early at higher prices and allow the larger buyers to wait, but being careful not to wait too long, risking that all the water will be sold before they bid. It was considered, that this approach would provide the best competition between buyers (RWC, 1988).  Prior registration of the intention to bid was required, to allow the RWC to establish, that the bidders were bona fide buyers, and establish the maximum volume each bidder could buy based on their land holdings.

At the first auction in May 1988 at the Loddon River and the following auction on the Goulburn River all water was sold at prices ranging from $175-775/ML and $100-450/ML.   Changes were made with the number of stages and the minimum and maximum volume to be purchased at each stage in order to maximise competition and thereby return. At the first auction, a last minute change was made to the lower limit from 30 to 10 ML in the second stage. This had negative impact on total revenue. It allowed five bidders to postpone their bid to the second stage and thus paid $175/ML less, and it precluded some bidders who could not pay the $600 offered in the second stage and wanted too little water to be entitled to bid in the third stage. This potentially reduced the total revenue from $600,000 to $477,465.

After the second auction, the RWC reserve price of $100/ML became public, and irrigators were reluctant to pay more than that. As a result, median prices were close to $100/ML, and all water was not sold.  At the end of the six-auction process 8,217 ML remained unsold. The reasons for this result are several:

· the restriction to private diverters upriver of Nyah significantly limited demand. They are generally smaller low value producers with large unused entitlements; 

· the fact that the reserve price became public knowledge.

If water had been made available within irrigation areas, where properties generally are larger and irrigators use a larger proportion of their entitlements, the outcome would have been different. Also, if private diverters and irrigation district irrigators downstream of Nyah had been included more high value producers could have competed for the water thereby increasing. the price

The RWC decided not to hold any more auctions until trade could be extended to downstream of Nyah. This was made possible with the Salinity Management Plan for the River Murray from Nyah to the South Australian Boarder (Nyah to the South Australian Boarder Community Salinity Group, 1992). This Plan identified low and high impact zones to direct future developments as well as manage water transfers. All new developments must take place within the low impact zone, and trade from high to low impact zones was encouraged by a capital incentive. In 1993 the Victorian Government endorsed the Salinity Management Plan (Government of Victoria, 1993; RWC, 1993). This justified that the Government made the remaining 8,000 ML of Dartmouth Dam water available to river diverters located in the low impact zone. It was sold together with 4,332 ML of government owned Chowilla water, and 255 ML on behalf of a private seller on an auction at Swan Hill on February 24 1994 (Roberts, 1994; Seekamp, 1994).  As for the 1988 auction potential bidders had to pre-register and provide details of their existing licence, soil type, proposed planting and irrigation plan. 

At the auction each of the three parcels were sold separately in stages with increased minimum bids as during the 1988 auctions. The three parcels of water had different costs associated:

· the Dartmouth Dam water carried a charge of $17-18/ML and a salinity capital charge of $120/ML payable over 10 years plus an annual charge of $2.80/ML an cost of metering. Prices paid were from $132-311/ML with an average price of $201.33.

· The Chowilla water carried an annual charge of $4.73-5.83/ML. Prices paid in the different stages varied from $416-500/ML with an average price of $440.26.

· The private water only carried basic charges. The price paid was $340/ML.

The variation in prices paid reflects the different levels of charges associated with each parcel. The difference between the Dartmouth Dam and the Chowilla water can largely be explained by capitalising the difference in cost at 10%. As expected the competition for water increased considerably when irrigators down stream of Nyah were allowed to bid resulting in higher prices.

The first privately organised auction was held live in Waikerie in SA and simultaneously on the internet in September 1999 (Hockley, 1999). Five lots were offered for sale totalling about 300 ML at a reserve prise above $1,150/ML. The auction failed to close any sales. The reasons for this were the high reserve price and the relatively small parcels of water offered for sale. The organiser of the auction said that the high reserve price was no problem and the water cleared after the auction at above reserve prices.

Emerging mechanisms – Futures and options

Futures and options are important instruments in the trade of many agricultural commodities and natural resources assisting buyers and sellers managing their risk by protecting them against unforeseen price changes. Traders having opposing or relative risk differences, such as producers and processors of many commodities drive these markets. Such differences should be sufficiently large within the Australian irrigation industry between high value water users with a high dependence on security of supply such as horticulture and viticulture and producers of annual crops. The Australian irrigation industry has seen two major changes that have increased the irrigators need for flexible risk management tool. Increasingly irrigators are growing commodities under contract for major processors (Burch et al, 1992) committing themselves to deliver certain volumes of produce at fixed prices. This leaves irrigators at risk, if water prices increase, or supply is low forcing them to buy additional water at high prices during periods of resource constraints. Water authorities have changed their allocation policies to only allocate water, which is secure for delivery in the storages and then increasing such allocations as supply increases. This has in reality shifted the burden of risk management from authorities to individual irrigators (McGuckian et al, 1999). Both futures and options might help farmers managing these risks. 

Futures allow the farmers to lock in their cost structure for future seasons. This will secure their budgets, if they are working under a contract with fixed delivery prices with a commitment to deliver certain volumes. On the selling site, it will help the low-value producers to decide whether to sell the water during future seasons. They can weigh up the guaranteed price offered against their gross-margin for productive use of the water. It will thus help both the buyers and sellers managing their risk. Under a futures contract it is important, that a system is in place, ensuring that the contracting parties are capable of fulfilling their obligation upon maturity of the contract. This process is normally undertaken by clearing houses sponsoring the transactions (Goldberg, 1988).  With many commodities, such as cotton, being sold forward on futures exchanges, it is important for these producers to be able to lock in water costs and volumes to reflect the forward contract. This has lead the National Water Exchange to introduce futures water sales (Peadon, pers com, 2001)

Options give the irrigators the ability, but not the obligation, to buy (a call option) or sell (a put option) water at a fixed price over a defined period of time. Under neither contract is the buyer under obligation to buy or the seller to sell. Normally such options have a fixed price that is non-refundable if the contract is not executed. That is the price for the certainty given to the buyers of call and put options, something similar to an insurance premium. A pea grower submitting an offer to grow peas for a processor over a certain period of time might want to secure access to water at a certain price for the duration of the contract, prior to entering into the agreement.  That will be ensure by buying a call option, if the offer is successful, the profit margin build into the offer will not be eroded due to changes in water prices during the contract period.  Such growers will also secure themselves against variations in annual allocations for the duration of the contract. If they budget on an annual allocation of 80%, and the allocation in subsequent years are reduced to below that level, the call option will secure supply at a set price. Sellers of such call options will receive a fixed price for the contract, plus an amount of money if the contract is executed. If this amount is in excess, of what the seller can gain from using the water for farming, that farmer can only be better off.  Total benefits from and success of the use of options are therefore driven by the different economic impact of water use within different industries. As examples of such differences the cost of water constitute 5.18% of all operating cost in viticulture compared to 8% in dairy, while in viticulture the cost of water is only 1.95% of operating surplus against 12-13% in citrus and dairy (Marsden Jacob, 1999). There should therefore be ample differences within the irrigation industry to support the use of options.

Mechanisms adopted in the US

What we in Australia has come to know as Water Exchanges have in the US been known under the term Water Banks. The US experiences with water banks are discussed in the following part and differs significantly from the Australian experiences by being far more restrictive in their operation by defining who can buy and sell water and at what prices.  In the US, rural to urban transfers have been far more common than in Australia and very controversial. Major urban centres in the US have purchased significant volumes of water and had severe impact within irrigation communities. Contingent water markets as discussed in the second part of this section has emerged to alleviate some of the anxiety associate by rural to urban transfers by keeping the water with the farmers most of the years while providing certainty to urban water suppliers. These experiences could prove important in Australia in the no too distant future as urban water suppliers exhaust their existing entitlements under the MDB Cap. Already one water authority is charging a developer levy to approve new subdivision to ensure the ability to buy the necessary water

Standing offers to buy and sell at fixed prices. 

Both the Californian and Idaho Water Banks were organized around this concept. For the 1991 California Drought Water Bank there was a standing offer to buy at US$101/ML and sell at $142/ML. The bank was successful in reallocating large volumes of water quickly during a period of resource constraint. The approach also has a number of problems. The standing offer to buy resulted in the bank being committed to buy large volumes of water early in the season, and when rain actually eventuated in March, demand eased off, and the bank was left with 50% of the water or 495,000 ML. This water was stored and sold in later seasons. As a consequence the 1992 and 1994 water banks only committed to buy water when they had a contract to sell the equivalent volume. Also, the fixed price during the season does not enable prices to fluctuate with changes in supply and demand conditions thus constituting an impediment to trade.  The Idaho water banks fixed the price for several years. This unresponsive pricing policy resulted in prices being too high in years of resource availability and too low in seasons of resource constrain. This resulted in large volume of water not being sold. Another problem with the Idaho banks was that proceeds from the sales were shared equally among sellers, depending on how much they had registered for sale. This approach was an incentive to sellers to register more water for sale, than they actually intended to sell in order to maximise their share of the proceeds.

The operation of these banks have been quite extensive discussed in the US literature (MacDonnell et al, 1994; Carter et al, 1994; Dixon et al, 1993). The California Bank sets both the purchase and sale prices based on farm budgets with some profit incentives for sellers (Howe, 1997). The Idaho Bank sets prices to approximate the sellers’ financial obligations with no profit (Thompson, 1997). Both banks prioritize buyers and the California Bank determines what water can be deposited in the bank. They therefore do not represent a normal market, where willing buyers and sellers exchange goods at agreed prices. 

Contingent water markets
Under this scenario, contracts are entered into between buyers and sellers, which are automatically executed under certain circumstances. Typically the buyer pays a one-off price to the seller for the contract and thereafter a predetermined price every time the contract is executed. Such contracts are especially suitable for high value water users dependent on a high level of certainty about water delivery such as urban water suppliers or horticulture and viticulture. Contingent contracts will allow such buyers to not own water rights sufficient to meet their needs 100% of years but only say 80%, securing the remaining 20% by contingent contracts executed under certain climatic condition or annual water allocation announcements. Sellers of such contracts will typically be lower valued users producing annual crops. Such sellers will have access to the water 80% of the years and the remaining 20% be paid a price for the water off-setting their productivity losses and a one-off payment up front as an extra bonus. In the US contingent contracts have been used between cities and surrounding irrigators. One example of such a contract was between Utah City and a local farmer. The city paid a one-off fee of US$25,000 to the farmer and a price of 300 tons of hay plus US$1,000 in cash every time the contract was executed. During the first 25 years the contract was only exercised three times (Shupe et al, 1989).

perceptions of water markets and Exchanges

This section is based on telephone interviews with 200 buyers and 200 sellers of temporary water within the western part of Goulburn-Murray Irrigation District and within the Murray Region of NSW during the 1998/99 season. In addition some outcomes of telephone interviews with 300 permanent buyers and 300 sellers during the 1994-96 period along the River Murray in SA and within the GMID in Victoria, and for the 1992-99 period within the Murray and Murrumbidgee Regions of NSW, have been used.

Table 1 shows how large a proportion of buyers and sellers used various modes of transfer during the 1998/99 season within the western part of the GMID in Victoria and the Murray Region of NSW. There is quite a spread in the mode of conducting the transfers. About a third of transactions takes place using a broker, a third via the Exchange and the last third in the form of private transfers, of which more than half are transfers between neighbours. That more sales are to neighbours, than purchases are from neighbours, is due to the impact of import into the study regions. The northern part of the study area in the GMID is a net importer of water from NSW. The Murray Region of NSW is a net importer of water, especially from the Murrumbidgee.  Within both regions, there is anecdotal evidence to suggest that the Exchange is used as a price setter for private transfers, which is quite an important function. Neighbours agree to transfer water setting the price at whatever the Exchange price turns out to be that week. This is perceived to be fair by all parties, and it helps some sellers overcome the idea that you ought not to charge your neighbour for so to use something that you do not use. There is also anecdotal evidence to suggest that some neighbours choose to use the Exchange to avoid conflicts over payments later on.  

	Table 1: Use of Broker, Exchanges and private settlement in the temporary market 1998/99

	
	GMID – Victoria
	Murray Region – NSW

	Mode of trade
	% of buyers
	% of sellers
	% of buyers
	% of sellers

	Broker
	38
	20
	32
	35

	Exchange
	20
	31
	33
	29

	Neighbour
	19
	30
	14
	23

	Other private
	23
	19
	21
	13


Analysing all the transfers taking place within the Murray Region it was found that 20.7% of all transfers took place via the Exchange moving 10.9% of the water, indicating that the Exchange facilitates transfer of smaller volumes of water. Comparing the mean volume traded on the Exchange of 77 ML with the mean of 153 ML for all purchases and 177 ML for all sales confirms this conclusion. The difference is not quite as big as it appears, since the Exchange, as part of its standard procedure, splits up large volumes offered for sale into smaller parcels to facilitate trade. Buyers and sellers of larger volumes seem to prefer to settle their transactions privately saving the fees. Split between buyers and sellers 10.3% of all sales moved water to the Exchange, whereas 19.6% of all purchases came out of the Exchange. This shows that many sellers from outside the study area use the Exchange rather than making personal contacts – the Exchange thus facilitates contacts between more distant parties.  These conclusions were confirmed by analysing all the transfers taking place within the western part of the GMID.

Relating the choice of broker, Exchange and private dealing to property characteristics using cross-tabulation and Chi-Square tests generated a profile of the irrigators choosing the various modes of trade. This analysis was carried out using the data from the GMID. Among the buyers, there was clear evidence to suggest that it is the irrigators on traditional family properties that use brokers and the Exchange. They are more active in the adjustment process by increasing their irrigated area and water rights, and have more efficient irrigation and drainage infrastructure. There is also evidence to suggest that those, who have been active in the permanent market, are more likely to use brokers, probably because they established contact with a broker through the permanent transfer.  Buyers using brokers perceived the price as “quite expensive”, while those using the Exchange perceived the price as “fair to quite cheap“ and those using private dealing found it very cheap to fair. This perception is partly reflected in mean prices paid, with water bought via brokers costing $60/ML, the Exchange $40 and private dealing $56. Comparing price dispersion within the three groups reveals that prices on the Exchange have least dispersion, prices paid using brokers a little more while prices in private dealings had twice the dispersion as the Exchange. This is probably because some private dealings between neighbours are likely to be at favorable prices, reflecting the perception of prices being very cheap, while other private buyers are paying very high prices, probably reflecting that they are likely to be less informed.  This conclusion is confirmed by analysis of water prices in the permanent market in SA (Bjornlund, 1999 and Challen 2000). Both Bjornlund and Challen found that sellers using brokers received $20-22 more per ML benefiting from the brokers’ better market knowledge.

Among the sellers, the profiles of irrigators using the three modes of transfer differ more clearly. Those using brokers and the Exchange have larger commercial properties, are more active in local community groups and the use of extension services, have more efficient irrigation and drainage infrastructure and have been more active in the adjustment process. Those using private dealing are smaller hobby farmers with inefficient irrigation and drainage infrastructure, inactive in the adjustment process and in community involvement and the use of extension services. It is especially clear that those who are active in community groups and who consider themselves to be commercial farmers are using the Exchange. This suggests that those involved in general community issues are more informed about the options available and supports the need to intensify community education and awareness programs.

Analysis of permanent buyers and sellers within the GMID and along the River Murray in SA during the 1987-94 and 1994-96 periods indicate that the use of brokers has increased over time as markets mature. Around half the transfers during the first period involved brokers compared to around two third during the second period (Bjornlund and McKay, 1999). 

	Table 2: Perception of the administrative process first and last time of trade

	
	GMID Victoria
	Murray Region NSW
	NSW Permanent

	
	% of

buyers
	% of

sellers
	% of

buyers
	% of

sellers
	% of

buyers
	% of

sellers

	Have you bought or sold water in previous years?
	64
	57
	71
	64
	26
	21

	What did you think about the administrative process the first time you sold/bought water
	
	
	
	
	
	

	1 Very difficult
	7
	7
	19
	8
	12
	14

	2 Difficult
	11
	5
	11
	6
	6
	0

	3 OK
	27
	13
	29
	27
	35
	29

	4 Easy
	36
	33
	17
	34
	29
	29

	5 Very Easy
	19
	42
	27
	25
	18
	29

	Mean
	3.50
	3.96
	3.17
	3.63
	3.35
	3.57

	What did you think about the administrative process the last time you sold/bought water
	
	
	
	
	
	

	1 Very difficult
	1
	0
	8
	4
	16
	19

	2 Difficult
	3
	0
	5
	4
	7
	8

	3 OK
	19
	7
	24
	23
	26
	28

	4 Easy
	44
	32
	21
	26
	31
	23

	5 Very Easy
	33
	61
	42
	43
	20
	23

	Mean
	4.05
	4.56
	3.82
	4.01
	3.31
	3.23


Table 2 shows how temporary and permanent water traders perceived the transfer process. If they had participated in more than one transfer, they were first asked how they perceived the transfer process the first time and then the last time. If they had only participated in one transfer, their response was recorded under the last time. It is quite clear, that irrigators are far more frequently active in the temporary than in the permanent market. Surprisingly, permanent traders did not find the process much more difficult than the temporary. Our research in SA and within the GMID confirms this level of satisfaction with the transfer process among permanent traders during the 1994-96 period. Here we asked them how satisfied they were with the information provided by the authorities. Within the GMID 61% of sellers and 71% of buyers were satisfied or very satisfied while in SA it was 55% of both buyers and sellers (Bjornlund and McKay, 1999). However, the permanent traders did not find, that the process has become any easier over time, whereas the temporary traders within both states clearly find this to be the case. This is likely to be partly because the process of temporary trade has become streamlined, but also because the irrigators have become more familiar with the process.  In both states, the sellers find the process easier than the buyers, probably reflecting that a larger number of sellers deal with neighbours, while a larger proportion of the buyers deal with people in other districts or interstate. The irrigators within the GMID seem to find the process slightly easier than in NSW.  It is clear, that the irrigators in general do not find the transfer process to be any major problem, when confronted with this general question.

When asked about their perception of a number of specific issues the picture is less clear.  About 19% of the buyers within the GMID and both the buyers and sellers in the Murray Region of NSW agree or agree strongly with the statements that the process took far too long and involved too much red tape. The sellers within the GMID showed only half the level of support with these statements. Permanent traders differ significantly from temporary trader with around 40% of both buyers and sellers agreeing or agreeing strongly with these statements. These findings in NSW confirm results from analysis of permanent trading in Victoria and SA during the 1994-96 period (Bjornlund and McKay, 1999). Here we found that within the GMID 30% of the buyers and sellers were dissatisfied with some aspect of the transfer process and mainly referred to red tape especially among the buyers. Within SA 33-40% of buyers and sellers were dissatisfied with some aspect, especially the time factor and red tape. This clearly reflects the fact, that the permanent transfer process is far more complex than the temporary process. 

The above findings are further confirmed, by the fact that many permanent buyers and sellers within the GMID, when re-interviewed about five years later, said, that they conducted subsequent transfers using the temporary market, because permanent trade is too complex.  They also clearly indicated that it was because it is so easy to buy annually with the Exchange.  The Exchanges have clearly made trading in water more like selling a crop or buying other commodities. It is becoming normal business dealing, based on an evaluation of how the irrigator will be best off. Within the GMID, there is evidence, that dairy farmers are unwilling to pay more than $80/ML. Above that price it becomes more profitable to buy feeding grain. Based on the reasoning for buying and selling, there is also evidence to suggest that irrigators make their decision based on expected commodity prices, likely supply and demand for their produce, and the prices paid on the temporary market. Some sellers also indicate, that they use the temporary market, because they want annual income, expect prices to increase and believe the value of their property will be reduced if they sell water permanently. Both buyers and sellers clearly feel that, the Exchanges assist them in making these decisions, and thereby enable them, to act in a way that they perceive to be in their best interest.  Sixty-to-seventy percent of traders on the temporary market, in both NSW and Victoria, expect to use the market more frequently with the Exchange in place.

CONCLUSIONS

The irrigators included in our surveys clearly illustrate that the introduction of the Exchanges, that is the availability of a more efficient market mechanism, has caused irrigators to use markets more frequently – moving water closer to buying and selling other commodities. Water exchanges allow irrigators to make more rational decisions about whether to use the water for production during a given season or sell it, or to buy more water to increase production based on information about prices, demand and supply for their products and prices for water during that season. It also allows sellers predominantly selling their water for an income to do so in an orderly fashion, getting more information on prices to ease their information uncertainty, and making the most rational decision about how to get the highest price for their asset. They can balance the need to generate an income while maintaining the value of their asset and allows them to maintain their chosen lifestyle. 

An analysis of the various market mechanisms indicates that auctions are the best method of allocating ‘new’ water. Victorian experiences clearly show the need to carefully evaluate the structure of such auctions to suit the specific conditions of the potential buyers to ensure maximum competition among bidders. The experiences also show the importance of ensuring that the water can be bought within the largest possible geographical area and include as many classes of water users as possible. This reflect other experiences in the permanent market in Victoria and South Australia as well as experiences from the US and India.

The ‘sealed bid double auction’ as implemented within the GMID and the Central Irrigation Trust seems to be the best way of facilitating temporary trade. This method removes the need to match individual buyers and sellers and ensures that the highest volume of water is cleared at each auction at the best possible price. By having such auctions on a regular basis, as frequently as possible, it allows water prices to fluctuate during the season as information about supply and demand for both water and products changes. The CIT Exchange has introduced an important feature by offering 1-10 years leases as standard commodities. These options have not been taken up very widely yet, but have the potential to combine the ease of temporary trade with the security of longer-term arrangements.

The experiences within present markets indicate the need for a variety of trading arrangements such as Exchanges, brokers and private dealings. Whilst prices, as well as price dispersion, differed according to the mechanism, increased community education will remove such market inefficiencies. It was found that prices paid using brokers is higher than those paid on the Exchange while prices paid under private arrangements varied considerably more than those paid on the Exchange and using Brokers.  It is clear that some buyers using private dealings are unaware of the proper price level. There is a clear trend in the markets that the larger and more efficient commercial farmers are using brokers and the Exchange while smaller less efficient farmers and hobby farmers use private dealings. Further irrigators active in local community groups and using extension services are more frequently using the Exchange highlighting the importance of community education and social capacity building.

The analysis of present changes taking place within the irrigation industry clearly suggests, that more sophisticated market mechanisms such as options, futures, contingent contracts and lease-back arrangement will significantly assist irrigators in managing their increased need for water risk management. A variety of mechanisms will also assist in managing cross-sectoral demand, which is bound to increase under the Murray Darling Cap. 
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