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INTRODUCTION

Most countries have seen a shift in water policy paradigm during the last two to three decades away from ‘command-and-control’ to more decentralized and market driven policies.  Full cost recovery prices, water markets, and the devolvement of water management issues to local levels have been key components of this process. Globally this process has been driven by major international organizations such as the UN, the World Bank and the OECD.

In Australia the Council of Australian Governments promoted this process during the 1990s as part of a wider microeconomic reform agenda resulting in a National Competition Policy. Under this policy all states are committed to implement the new paradigm. During the same period it increasingly became apparent that water extraction for consumptive uses within the Murray-Darling Basin (MDB), Australia’s most significant water resource, exceeded sustainable levels. A Cap was placed on total water use in each state causing them to take measures to restrict annual access to water. In addition to these policy pressures the last five years have been very dry in the southern part of the Basin leaving dams in the major supply systems at very low levels. To add further to this pressure the issues of in-stream needs and environmental entitlements to secure the long-term sustainability of ecosystems are far from finalized. It is widely expected that a Cap Mark 2 is forthcoming further lowering the volume of water available for consumptive uses. As the above factors tightened water supply the more efficient and higher valued irrigators started using water market more aggressively to maintain and expand production (Bjornlund and McKay 2000, 2002). This has activated large volumes of historically unused water with the result that annual allocation levels had to be reduced further, again increasing the pressure on water market.

The above developments have seen many water authorities struggle to handle the administrative processes associated with the increasing number of transfers, and irrigators struggle to understand the market process and secure adequate water on time. In response to this, water authorities, as well as a private entity, have established a number of water exchanges to ease the transfer process, especially for annual transfers, enabling a much larger number of transfers to take place in a much shorter time. This year a State Water Exchange ‘Water Move’ will start operation in Victoria and include permanent transfers, and South Australia is expected to introduce a new Water Information and Licensing Management Application system (WILMA), which should ease the transfer process and provide essential information to facilitate the market.

This paper will discuss how these water exchanges have developed. The Exchanges have followed two main approaches, which are generally know as the ‘bulletin board’ and the ‘sealed bid double action’ approaches. The second section of the paper will briefly describe the emergence of water markets in Australia. The third section will discuss the emergence of water exchanges and briefly describe the operations of the South Australian, New South Wales exchange as well as the National Water Exchange while the fourth section will provide a more detailed discussion of the operation of the Northern Victorian Water Exchange. The final section will provide some conclusions and policy implications. The paper will be based on extensive interviews with irrigators buying and selling water during the 1998/99 season, the registers of the relevant water authorities up to June 2001, the register of the Northern Victorian Water Exchange as well as a number of water market workshops held with irrigators and other key actors and stakeholders within the involved irrigation communities during March 2002.

The emergence of water markets in Australia

Formal water markets first emerged in the three southeastern states of Australia in the southern part of the MDB in response to significant resource pressure. The pressure was most intense in South Australia since the authorities there placed a moratorium on the issue of new licences as well as increases in existing licenses already in 1968. In 1979 this was followed up by actual reductions in existing licences to reflect historical and committed use. In response to increased pressure from proponents of new efficient high value producing developments for new water the authorities also eased the rules for licence amalgamation, but general community opposition prevented the introduction of more flexible water trading mechanisms at that time. Finally, in 1983 the minister was convinced to introduce both permanent and temporary trading without specific legislative changes using discretionary powers under existing legislation (Curd and Schonfeld 1990). New South Wales (NSW) introduced water trading the same year, but due to community concern regarding the impact of local communities if large volumes of water were traded away, only temporary trading was introduced. Permanent trading was finally introduced in 1989. The same community concerns prevented the early introduction of permanent trade in Victoria and lead to the first experiments with temporary trade within some areas in 1987 and its formal introduction in 1989 with the new Water Act. The new Act also included the provision for permanent trade, but the necessary regulations were not in place until 1991. Research in Australia and the US has clearly shown that irrigation communities are still not comfortable with water markets as instruments to allocate or reallocate water (Syme et al.1999; Keenan et al. 1999; Tisdel et al. 2001a,b, Bjornlund, 2002a).

A central rational of introducing permanent water markets was to facilitate a move of water from low-value-producing, inefficient irrigators, on unsuitable soils, to high-value-producing, efficient irrigators, on more suitable soils. This process is likely to produce larger more viable farms and thereby generate much needed structural adjustment. The movement to better soils in more suitable locations and the use of more efficient irrigation and drainage infrastructure will also generate environmental benefits (Cullen et al. 2000). Research by Bjornlund and McKay (1999, 2000, 2002) into the early workings of permanent water markets in SA and VIC clearly indicates that these processes have taken place and continue apace. 

The early experiences with water markets have also shown that permanent markets only transfer relatively low volumes of water while temporary markets in NSW and Victoria transfer about ten times as much water on an annual basis. It has been argued that the slow uptake of permanent trading is an impediment to optimal investments in high-value efficient irrigation (Crase et al. 2000; Bjornlund and McKay 2001), and has caused loss or postponement of economic benefits from water trading (Marsden Jacobs, 1999). Temporary markets, however, provide irrigators with an ability to adjust their water use during the season depending on supply, demand and prices for commodities and water. They also allow irrigators a different option of exit adjustment: to sell the water annually and stay on the property maintaining an income from water sales, off-farm work and dry land farming (Bjornlund, 2002b). Finally, the combination of permanent and temporary markets allows irrigators to adjust their risk exposure: they can buy water on the permanent market to reduce their supply risk and then sell excess water during years where they do not need all their water, or they can sell water on the permanent market to generate cash and then rely more on annual purchases.

Water Exchanges

As can be seen from Figure 1 activities on the temporary market within the Goulburn-Murray Irrigation District (GMID) in Northern Victoria increased sharply after the first five years of existence. The high levels since 1997/98 were caused by a period dominated by very dry conditions and therefore very low levels of annual allocations combined with the impact of the MDB-CAP starting to take effect in the form of certain changes made to the Victorian allocation policies in order to stay within the Cap. NSW saw similar increases in activities on the temporary market.
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This increase in activity level put added pressure on the administrative systems dealing with temporary trade. A number of brokers emerged within the irrigation areas (especially real estate and stock agents) to facilitate trade, while many irrigators traded water on a private basis. Dissatisfaction with brokers, the lack of transparent market information about supply, demand and prices, and the cumbersome nature of many of the administrative processes put pressure on authorities to provide a better system. Temporary buyers typically want instant access to the water. They only buy when they need the water in the hope that it might rain or allocation levels might be revised upward for the year. If the transfer process takes week, the conditions leading to the decision to buy might have changed and the buyer do not really need the water. In response to this pressure a number of Water Exchanges have emerged since 1997/98.  Two different exchange systems have been applied:

o
The ‘sealed bid double auction’ approach: 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 in the US. Under this system, the buyers submit sealed bids to buy, and the sellers sealed offers to sell certain volumes of water at given prices per unit. The buyers’ bids and the sellers’ offers are listed in descending and ascending price order respectively and the volume offered for sale and purchase accumulated for both. This enables the Exchange operator to determine the price, where the largest volume of water will be cleared (as and example see Figure 3). 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 direct match in volume or price to execute a sale as does the ‘Bulletin Board’ approach described below and clears the largest possible volume of water. By holding such auctions on an ongoing basis prices are responsive to changes in supply and demand, and the benefits from trade are maximized.

o
The ‘Bulletin Board’ approach: Under this system, potential buyers and sellers post their offers to sell and buy water at a centrally located Bulletin Board, typically within the water authority. Trades are executed, when matching offers and bids are found.  Such a market has operated in the Northern Colorado Water Conservancy District since the 1950s (Howe, 1997). The main problems reported with this method are, the need to match buyers and sellers both in price and volume, and that the net benefits derived from trade depends on who meets whom first. Continued trading, and the ability of buyers and sellers to alter their bids or offers to match those on the Board, can alleviate these problems. Modern communication and the use of the internet have improved the speed and efficiency of such communication.

The following subsections will provide a brief discussion of the developments of the Exchanges in NSW and South Australia as well as a private National Water Exchange while the next section will deal in more details with the system within the GMID.

Central Irrigation Trust, South Australia
Historically temporary trading within SA has been very sparse. There has never been any interest for annually fluctuating allocations due to the permanent nature or the production, predominantly viticulture and horticulture. Irrigators and developers therefore want permanent water rights to secure the long-term availability of water for their significant capital investments in plantings and irrigation and drainage infrastructure, and most financial institutions required such permanent water rights to provide finance for such developments. During the Water Market Workshop with irrigators and other stakeholders in March 2002 it was widely reported that this attitude is now changing. Developers are starting major developments based on temporary water and financial institutions are increasingly willing to provide finance to projects supported by temporary water.

Authorities have therefore not been under the same pressure to facilitate an increased number of transfers. However, many irrigators have excess water most years because their water entitlements are designed to provide enough even during years of drought due to the permanent nature of plantings. Increased demand and higher prices in the up-river states therefore lead the central authority of the irrigation districts to introduce a water exchange, in the belief that irrigators could benefit from the upriver trade. The exchange was using the ‘sealed bid double auction’ system.

The Exchange was operated by the Cental Irrigation Trust (CIT) in the Riverland (The area between Morgan and the Victorian/SA boarder in Figure 2) and started operation during the 1999/00 season. The CIT consists of nine licences, and the Board of Management can approve transfers between these licences. People from interstate can buy, whereas only a CIT grower can sell via the Exchange. It was different to the two other Exchanges by offering 1, 3, 5, and 10 years leases as standard products. It was conducted every fourth week during its initial year of operation. Actual activities on the Exchange during the first year were 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. During the second year of operation grape growers in the Barossa Valley showed interest in buying water, but the sentiment within the CIT was not to sell to their competitors. 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 to their competitors (Water market Workshop, Banrock Station March 2002).  CIT therefore stopped the Exchange after the second year and have replaced it with a system where irrigators register their interest to sell, if the CIT receives offers to buy they forward it to the registered interested sellers. The buyers have to give information about where they will use the water, and for what purpose it will be used. The interest in trading is still low with less than 10% registering an interest in selling and less than half of these actually trading (Water Market Workshop, Banrock Station March 2002). 

Figure 2: The Southern part of the Murray Darling Basin
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Southern Riverina Irrigation District Councils (SRIDC) Water Exchange - New South Wales

The SRIDC includes the irrigators within the Murray Irrigation Limited located just north of the Murray River upstream of Nyah (See Figure 2). The area is dominated by rice production and temporary trade was taken up very early, since this production has a high ability to adjust production from year to year depending on water availability and commodity prices. The Exchange was introduced in 1997 and was initially based on the ‘sealed bid double auction’ approach. In its second year this was, at the request of the irrigators, replaced by ‘Bulletin Board’ approach, because it facilitates continued dealings and allows individual irrigators to make deals based on published offers to buy and sell. 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. Also, some problems were experienced in matching sellers of large volumes of water with buyers of smaller volumes. As a consequence two changes were introduced: 1) sellers from outside the MIL were required to obtain permission to sell prior to registering the water on the Exchange, thereby securing the instant transfer from the seller to the buyer, once the deal was concluded; 2) large volumes of water for sale were divided into smaller parcels of 50 ML, to facilitate the match between buyers and sellers.  

The National Water Exchange
The ‘National Water Exchange’ 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 markets but is predominantly active in temporary trade. It is most active in the northern rivers of NSW where it has 80% of the market and in southern Queensland. It is an on-line facility, where potential buyers and sellers must register as traders to establish which trading zones they can be active in, and to enable the ‘National Water Exchange’ to act on trading instructions. Once registered, traders 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 24 hours a day. Once a match is achieved, a deal instantly takes effect and a four step transfer process is 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 is not amended to reflect the transfer. 

· Payment must take place within three days, and can be effected electronically. The authority is notified of the payment and modifies the register accordingly. At this stage, the access right to the water is transferred. 

· The authority issues an approval, and the Exchange pays the seller the proceeds electronically into the sellers nominated account and pays the authority the relevant fees

Prices are communicated to the wider community once a week ‘The Land’ the largest rural news paper in New South Wales. The ‘National Water Exchange’ also allow irrigators to register their willingness to buy or sell water at a set price, the type of Exchange Howe (1997) calls ‘standing offers to by and sell at fixed prices’. The Exchange then informs the irrigators, when matching bids or offers are available. A number of new features for NSW traders on the Exchange are coming into force once the new Water Act comes into force on December 30 this year: 1) futures trading will be introduced particularly to accommodate growers of commodities such as cotton, which are regularly traded on futures contracts. In this instance the entitlement will be traded for the season and not the allocation, in this way the uncertainty related to actual future allocation levels is born by the buyer; 2) water trading on unregulated rivers and groundwater aquifers will be included as well (Peadon, Manager the National Water Exchange, pers. Com 30.5.02).

Northern Victoria Water Exchange - GMID, Victoria

The GMID is located in the northern part of Victoria along the southern site of Murray River upstream of Nyah (Figure 2). It includes a number of old gravity supplied government irrigation areas as well as private diverters pumping directly from the rivers in the district. The gravity supplied districts, which account for 83% of all the water within the GMID, are supplied by two different systems the Goulburn and the Murray Systems with different supply reliability (Table 1). In general trade is not allowed upstream trade from the Murray system and into the Goulburn system, such trade can only be announces by GM-W in substitution id downstream trade has taken place. Such an announcement was made for the first time early in 2002. The predominant water use in this region is permanent pasture for dairy. Irrigators in Victoria have two different water entitlements: a water right, with a security of delivery of 97 out of 100 years, and an annual sales-water allocation, which is announced every year as a percentage of water right, depending on the availability of water in the storages. The high level of reliability of water rights is secured by not allowing sales-water allocations until the following years water rights are available in the storages. The long-term mean of sales-water is expected to be about 60% of water right (Murray Water Entitlement Committee, 1997). 

Figure 3: How offers to buy and sell are matched using the sealed bid double auction approach

(Source: Edited version of Northern Victorian Water Exchange weekly report)

	NORTHERN VICTORIAN WATER EXCHANGE

	Date of Exchange:
	14-Feb-02
	     ZONE 1A & 1B - Greater Goulburn

	Sellers Schedule
	Buyers Schedule

	Price per ML $
	ML for Sale
	Total ML in Exc.
	Reg No.
	Price per ML $
	ML to Buy
	Total ML in Exc.
	Reg No.

	 $       35.00 
	3.0
	3.0
	S32693
	 $ 235.00 
	30.0
	30.0
	B27246

	 $       60.00 
	2.0
	5.0
	S26569
	 $ 200.00 
	15.0
	45.0
	B31221

	 $       80.00 
	50.0
	55.0
	S32825
	 $ 180.00 
	80.0
	125.0
	B31244

	 $       90.00 
	18.0
	73.0
	S32234
	 $ 180.00 
	80.0
	205.0
	B31245

	 $       99.00 
	51.0
	124.0
	S31907
	 $ 175.00 
	20.0
	225.0
	B32201

	 $     100.00 
	9.0
	133.0
	S31971
	 $ 160.00 
	50.0
	275.0
	B31900

	20 more sales from A$100 to A$120
	20 more purchases from A$140 to A$155

	 $     120.00 
	35.0
	699.0
	S32880
	 $ 135.10 
	60.0
	1172.0
	B32012

	 $     120.00 
	80.0
	779.0
	S32984
	 $ 135.00 
	20.0
	1192.0
	B26709

	 $     124.00 
	24.0
	803.0
	S32802
	 $ 135.00 
	55.0
	1247.0
	B30764

	 $     125.00 
	10.0
	813.0
	S26796
	 $ 135.00 
	20.0
	1267.0
	B31818

	 $     125.00 
	61.0
	874.0
	S30349
	 $ 135.00 
	30.0
	1297.0
	B31899

	 $     125.00 
	15.0
	889.0
	S30640
	 $ 135.00 
	60.0
	1357.0
	B32193

	 $     125.00 
	38.0
	927.0
	S32334
	 $ 131.10 
	100.0
	1457.0
	B30892

	 $     125.00 
	40.0
	967.0
	S32480
	 $ 131.00 
	100.0
	1557.0
	B32228

	 $     125.00 
	335.0
	1302.0
	S32945
	 $ 130.00 
	20.0
	1577.0
	B21500

	 $     125.00 
	80.0
	1382.0
	S32985
	 $ 130.00 
	100.0
	1677.0
	B26334

	 $     130.00 
	18.0
	1400.0
	S30190
	 $ 125.10 
	50.0
	1727.0
	B31914

	 $     130.00 
	20.0
	1420.0
	S30932
	 $ 125.00 
	50.0
	1777.0
	B32177

	 $     130.00 
	4.1
	1424.1
	S32965
	 $ 122.00 
	100.0
	1877.0
	B32203

	 $     130.00 
	15.0
	1439.1
	S32990
	 $ 121.50 
	35.0
	1912.0
	B32230

	 $     130.00 
	80.0
	1519.1
	S32816
	 $ 120.00 
	20.0
	1932.0
	B28260

	 $     130.00 
	20.0
	1539.1
	S32502
	 $ 120.00 
	25.0
	1957.0
	B30636

	 $     130.00 
	10.0
	1549.1
	S26792
	 $ 120.00 
	50.0
	2007.0
	B32043

	 $     130.00 
	171.0
	1720.1
	S32955
	 $ 120.00 
	50.0
	2057.0
	B32197

	 $     130.00 
	40.0
	1760.1
	S32266
	 $ 115.00 
	40.0
	2097.0
	B31671

	 $     130.00 
	10.0
	1770.1
	S30648
	 $ 111.05 
	70.0
	2167.0
	B31335

	50 more offers to sell from A$135 to A$220
	45 more offers to buy from A$30 to A$111

	 $     250.00 
	144.0
	4095.1
	S29894
	  
	 
	 
	 

	No trade occurred for 
	ZONE 1A & 1B - Greater Goulburn
	 
	 
	 

	No Offers to Sell or Buy were received for
	 
	 
	 
	 

	Pool price Established:
	 
	 130 pr ML 
	 
	 
	 
	 

	Megalitres traded:
	 
	 1,677 ML 
	 
	 
	 
	 

	Offers to Sell TTWE unsatisfied:   2,418 ML.                      Price range $130 to $250

	Offers to Buy TTWE unsatisfied:   3,921 ML.                     Price range $30 to $125

	No offers reduced.
	 
	 
	 
	 
	 
	 

	No offers were eliminated by Ballot.
	 
	 
	 
	 
	 

	Offer to Sell TTWE S32266 & S30648 was eliminated by Ballot.
	 
	 
	 

	Offer to Sell TTWE S32955 was reduced by 43.1 ML.
	 
	 
	 
	 


The Northern Victorian Water Exchange

The Northern Victorian Water Exchange is operated by G-MW and was introduced in 1998 and only facilitates trad within the GMID. It operates using the ‘sealed bid double auction’ approach. The workings of this system as described above are illustrated in Figure 3. The Exchange operates weekly during the irrigation season. Offers to buy and sell must be launched by 10.00 a.m. on a Monday, are processed by Wednesday, and the Exchange is conducted Thursday morning, with the results published by noon. Successful buyers have access to the water first thing Friday morning, and the Exchange pays the seller the sales price net of fees (fees for the sellers are 3% of the sale price but minimum A$30 and maximum A$500), and collects the purchase price from the buyer within ten days. Operations are thus quick, easy, cheap, and offer a high level of security for buyers and sellers.  This simpler and more streamlined business process for temporary trade under the Exchange has allowed most of the 3,000 annual applications to be processed within a day (Colin Gundrill, Manager Water Administration GM-W pers. com. 20.3.02). 
Figure 4: Press release for one of the nine trading zones


Media Release

40 Casey Street (PO Box 165) Tatura  Victoria  3616


Telephone (03) 5833 5500    Facsimile (03) 5833 5501
NORTHERN VICTORIAN WATER EXCHANGE 14 February 2002

Goulburn Prices Dropping
Goulburn System - Zone 1 traded at $130 per ML

Trading in the Greater Goulburn Zone - Zone 1 has dropped over the past few weeks.  A volume of 1,677 ML traded today at a pool price of $130 per ML.  Last week a volume of 1,802 ML was traded at a pool price of $135 per ML.

A ballot of sellers was conducted at $130 per ML.  Unsuccessful sellers were priced from $130 to $250 per ML and offered a further 2,418.1 ML for sale.  Continuing into next week’s exchange will be a volume of approximately 1,300 ML priced up to $220 per ML. 

There were unsuccessful buyers seeking a further 3,921 ML with prices ranging from $35.05 to $125.10 per ML.  Continuing into next week’s exchange will be buyers seeking a volume of 2,220 ML.

A separate Exchange is held for each of the nine trading Zones within the GMID. The exchange shown in Figure 3 is for the Greater Goulburn Zone. These zones are made to implement G-MW’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. The results of the Exchanges are published every week on the web and in press releases giving information about the volumes traded and the pool prices established within each trading zone (See Figure 3 and 4). It also provides information about volumes of unsatisfied offers to sell and buy, the price range within which they fell, comparisons with the last weeks exchange and information about how much water for sale and purchase is carried forward to next week’s exchange. This is important information for irrigators considering settling private deals and offers market information to unsuccessful buyer and sellers to guide their bidding the following week. Unsuccessful buyers and sellers carrying their water forward to the next week have the ability to change their offer or bid prices. The price on the exchange also influences prices paid in private transactions and using brokers. 

The Exchange has been widely accepted in the community. Its market share increased over the first three years of operation: the first year it was 15%, the second 26%, and the third 31% (e-mail communication with Ross Kelly, Coordinator Water Administration GM-W, 26.9.01). Reflecting these figures the total volume of water traded on the Exchange increased from 30,877 ML during the first year, to 53,348 ML during the second year and 60,117 ML during the third year. This doubling in both volumes traded and market share during three similarly dry seasons, and without any effort to market the Exchange, reflects the irrigators’ confidence in the credibility of a public exchange (Environment and Natural Resources Committee, 2001). One of the reasons for the emergence of the Exchange was dissatisfaction with private brokers. The Exchange is independent of private interests and also at arms-length to G-MW. The offers to buy and sell are converted to anonymous registration numbers (see Figure 3) and the process of registration and the execution of the Exchange follow set rules. If there are several similar bids at the closing price, the order of these is determined by ballot (e.g. in Figure 3, there are ten bids at $130, which was the cut-off price, a ballot decided which two did not sell and which was reduced by 43.1ML). Further, the process of the Exchange is subject to outside supervision and independent auditing.

An analysing all temporary transfers within the western part of the GMID during 1998/99 the exchange predominantly facilitates trade between more distant parties, while neighbours prefer private dealing; and facilitates transfers of relatively small volumes of water while larger traders prefer to make their own arrangements or use brokers. This is confirmed by comparing the mean volume traded on the exchange of 64 ML to the mean volume of all transfers of 110 ML (Bjornlund and McKay, 2001 (focus on water).  

Market drivers and price fluctuations

Activities in the temporary market are largely driven by water availability during the season, with temporary trade accounting for as much as 16% of total water use during the seasons, when there is no sales-water allocations, and dropping to a level around 3-5% when sales-water allocations are at 200% (Table 1). It could be suggested that at the expected long-term level of sales-water allocations of 60%, temporary trade would account for around 7% (DNRE, 2001). Marsden Jacob (2000) found the same close relationship between off-allocation levels and total volume of temporary trade within Murray Irrigation Limited in New South Wales. 

	Table 1: Relationship between seasonal allocations and extent of trade

	 Seeason
	Goulburn System
	Murray System

	
	Allocation (%)1
	% traded2
	Allocation %
	% traded

	1995/96
	150
	  7
	200
	  3

	1996/97
	200
	  4
	200
	  3

	1997/98
	120
	  9
	130
	13

	1998/99
	100
	13
	200
	  5

	1999/00
	100
	14
	190
	  8

	2000/01
	100
	16
	200
	  2

	1Allocations are announced at the beginning of the season and then adjusted regularly during the season. These are the maximum allocation level reached for each season. 2 total temporary trade as percentage of total water use for each season. Based on DNRE (2001)


A major determinant of temporary market prices has been the cost of substitute goods. Dairy farmers, which is the predominant buyer group, were advised that A$90/ML is the highest price they should pay, above that it was cheaper to buy feeding grain. Figure 5 clearly shows this effect, with prices dropping down to A$90/ML after horticulturalists set very high prices in the beginning of the season, panic buying to protect their permanent plantings, when the opening allocation was exceptionally low at 40%. Prices remained at the A$90 level until February, while dairy farmers tended to buy water for one irrigation round at a time, hoping for an increase in allocations and later in the season in the hope of early opening rains eliminating the need for further irrigation. Very late in the season prices dropped significantly, when irrigators with excess water saw their opportunity to sell that season dwindle as the season came to a close, causing demand to escalate as some farmers increased irrigation to benefit from the low prices (DNRE, 2001).

Figure 5: allocation levels, prices and volume traded on the Water Exchange 1998/99

(Source: DNRE, 2001)
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The season of 1998/99 was the first during which the exchange was in operation. Prior to starting the second season, G-MW sent an information brochure out to all its customers. The graph in Figure 5 was included and explained in an attempt to smoothen out price fluctuations. Experiences during 1999/00 and 2000/01 clearly show that irrigators learned from the first year and became confident that they can buy water late in the season. As a result, prices stayed calm at the beginning of 1999/2000 even though allocations were as low as 35% (Figure 6), again prices stayed below the A$90 level, even though allocations did not reach 100% until January. One of the reasons for this was that based on the 1998/99 experiences many more irrigators placed water for sale early in the season, when prices were expected to be highest. This increased supply and thereby dampened prices. Again, prices dropped significantly toward the end of the season, as irrigators still having unused water, tried to recover at least the fixed cost of supply, which they have to pay, whether they use the water or not. By the third season, 2000/01 irrigators were quite confident that they can buy water during all of the season and as a consequence price fluctuations were significantly reduced and prices stayed below A$50/ML but ended up at the same low levels as the first two years reflecting the desire to recover costs. The low prices during 2000/01 were also generated by lower demand at the beginning of the season due to heavy spring rains as well as easing of prices on the permanent market due to decreased demand from the vine industry. 

	Table 2: Minimum, maximum and average pool prices on the Exchange

	
	1998/99
	1999/00
	2000/01

	Lowest price
	  17.95
	  8.20
	  8.00

	Highest price
	199.88
	90.05
	62.60

	Average Price
	  65.47
	55.51
	33.50

	Based on Environment and Natural Resources Committee (2001)


Figure 6: Prices and allocation levels on the Exchange for the 1999/00 and 2000/01 seasons

(Source: DNRE, 2001)
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At the opening of trading for 2001/02 prices started out even lower at around A$40, but increased to the A$50 level around October 1st where it stayed until the end of December as allocations reached 100% (See Figure 7). A number of events this season combined to cause demand to increase and supply to dry up toward the end of December:  (1) for the fourth season in a row no sales-water allocation was announced; (2) a very dry spring caused water use to be up by 15% compared to a ‘normal’ year; (3) vibrant commodity prices for cropping, lamb and beef producers, which traditionally provide the bulk of the water on the temporary market, caused these irrigators to hesitate selling their water; (4) based on the first three years experiences some irrigators sold water early in the season, when prices have been high, with the expectation to buy water late in the season when prices have been considerably lower; and (4) many sellers, especially institutional sellers, left the market over the Christmas period (Water Market Workshop in Tatura, March 2002). Prices dropped temporarily at the end of January as GMW for the first time allowed 5000 ML to be traded upstream into the Goulburn system under the substitution rule and thereby increased supply. However as soon as the 5000 ML had been taken up prices went up again and exceeded A$200/ML. Prices remained high due to late opening rain. The buyers were forced to purchase to protect their crops, mainly permanent pastures for dairy, and other high value uses such as tomatoes. The events during this season clearly demonstrate how irrigators have adopted the market concept, follow market prices, and change their behavior in the market as their circumstance changes. As in other markets some player burn their fingers, when they attempt to benefit from established patterns in market prices. Table 2 shows the minimum, maximum, and average pool prices on the Exchange over the first three years and clearly shows the lowering of the general price level as well as price dispersion further reflecting the confidence of the irrigators [image: image4.emf]0
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during that period.  What will happen after this season’s exceptional developments remains to be seen.

An evaluation of the Exchange and the latest developments.

This section is based on discussions on a Water Market Workshop held by the author in Tatura in March 2002 with irrigators, the Victorian farmers Federation, brokers, senior GMW staff, senior staff from the Department of Natural Resources and Environment in Melbourne, an environmental representative, a member of one of the Catchment Board and a director from one of the major milk processors.

Based on the above discussion there is no doubt that irrigators have become increasingly familiar with the workings of the markets and are getting close to a situation where an annual business decision is made whether to sell the water or use the water on the property, based on a rational evaluation prices in the water market as well as commodity prices. An example was given of a corn farmer planning his season. He had trouble getting adequate water for the crop so when prices reached A$175/ML he sold his own water because he had calculated that this was the break even point between buying and selling and by selling he avoided the risk associated with growing the crop.  

Participants in the workshop, however, still expressed the strong view that many irrigators were ill informed and very uncertain about how the market operated. They found that there was a growing divide among irrigators about those who are educated about the market and know how it operate and those who are ill informed, with the former group benefiting at the expense of the latter. A strong need for further education and information programs was expressed. 

As previously discussed most irrigators wait until the last moment to buy and place their bid on the exchange the week they need the water. If they are unsuccessful they have no water for the scheduled irrigation generating panic Thursday morning when the successful bids are announced. One participant reported that many irrigators (predominantly the wife in the partnership) when they found out they were unsuccessful simply said that there was no way they could come home without the water. The brokers reported that they placed extra staff in the office on Thursdays to cope with the calls from unsuccessful bidders. Some therefore proposed to have daily exchanges or at least twice a week to allow irrigators to adjust their bids quicker and still get water for the week. While others argued that: 1) it is not a problem, brokers fulfill their role by facilitating such trade, 2) the exchange has facilitated its role by informing the market about the going price that week and 3) irrigators have to learn to plan further ahead. This, however, runs counter to the financial interest of the buyers: dairy farmers receives weekly payments from the dairy companies, frequent purchases of water therefore suits their cash flow, especially late in the season rain might come and make purchase unnecessary, and allocations levels are adjusted upward during the season as additional water enters the storages potentially removing the need to buy more water.

The price setting mechanism of the exchange was also challenged. It was argued that artificially high bids were made to place them at the top of the priority order to ensure purchase, thereby raising doubt about the prices signals being communicated by the exchange. The process was by some participants equated to a lottery system and creating angst among irrigators and causing price volatility. The proposed alternatives were: a change to the ‘Bulletin Board’ approach with ongoing trading and real bids between individual buyers and sellers, or ongoing daily exchanges using the Web. Use of the Web was considered when the exchange was first introduced since it would favor those who have the time to sit at a computer screen all day, which much farmers do not have, and exclude those without the necessary equipment. The director from the milk processor estimated that as many as 2/3 of their producers did not have Web access. It was argued that a Web based approach would increase the speculative nature of the exchange, which was already reported to be on the increase.

Conclusion
Different exchanges have been in operation in different districts in the southern part of the Murray Darling Basin during the last five years. They have significantly changed the market processes and allowed a much larger number of transfers to take place in a much shorter period of time making the purchased water almost instantly available to the buyer. The transparent nature of the exchanges and their independent nature have made market participants increased confidence in the market process and are making increasingly astute business decisions based on a financial analysis of how they will be best of for the season taking all factors into account - there is clear evidence of water being treated as just another commodity. 

Irrigators follow market signals and prices react quickly to changes in important underlying factors affecting supply and demand: dry and wet periods during the season, commodity prices, additional water entering the market due to adjustment to allocation levels or changes to supply rules. These are good and necessary signs in a policy environment of great uncertainty where supply can only be further curtailed thereby placing increased demand on the ability to move water quickly around among competing users. There is however also signs that existing systems do not function optimally placing stress on individual irrigators and creating price volatility. More frequent exchanges seem to be required to allow buyers to adjust their bids to achieve water more frequently and ensure timely delivery. Also, more education and support mechanisms are required to assist irrigators to use the exchange more appropriately.

This year a new statewide exchange Water Move will be introduced in Victoria based on the principles of the Northern Victorian Water Exchange. This exchange will provide more market information as well as independent market commentary on an ongoing basis. 
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Figure 7: Prices and allocation levels on the Exchange for the 1999/00 and 2000/01 seasons


(Source: GM-W)
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