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ABSTRACT

Early experiences with water trade in Southeastern Australia clearly indicated that water moved to higher value and more efficient water users thus increasing the national output from a now capped resource. High value producing irrigators, such as viticulture horticulture and vegetables, are also more labour intensive both in production and associated processing, packaging and service industries. Trade can therefore cause an expansion of traditionally stagnating rural communities generating a cross-sectoral demand for water, placing new challenges on water managers and policy makers and holding the potential for further increasing the benefit from water. To capture these potential benefits water entitlements and policy instruments need to be more sophisticated providing a larger range of market options and entitlement specifications. Market operations and water allocation mechanisms must be transparent and predictable and the factors affecting supply and demand for water as well as the level of annual allocations must be communicated to users.
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INTRODUCTION

As we look into the 21st century there is little doubt that water scarcity will be a major limitation to further development. The past has seen aggressive developments of water infrastructure in pursuit of national expansion, wider settlement and financial gains. This legacy of publicly funded water in excessive quantities at subsidised prices has created an inefficient and unsustainable water industry resulting in serious environmental impact on land and water resources.  To turn the tide changes are needed in the behaviour of all water users, but most importantly the irrigation industry where the majority of water is used. Water needs to be used on the highest valued crops, using the most water efficient varieties and the most efficient irrigation methods on the most suitable soils. Irrigation will never be of benefit to the environment, but its impact can be minimized through proper practices and management both on-farm by irrigators and off-farm by water authorities and managers. 

To achieve these goals governments and authorities need to show innovation in the use of policy instruments. The 1980-90s saw rapid developments within these areas. Influential organisations such as the United Nations, OECD and the World Bank promoted a suite of policy instruments including pricing mechanisms, property rights, water markets, devolution of ownership and operation of water infrastructure and public education programs. Many nations have adopted these policies.  Within academia a battle has taken place between marketeers and regulators and neo-classical economists and environmentalists. Toward the end of this millennium a consensus emerges that the most appropriate approach is to be found in a compromise (Eckersley, 1995).

This paper discusses early experiences with rural water markets in Southeastern Australia. The first section will discuss the water policy framework. Then follows an outline of the provisions for water trade. The third section analyses the outcome of permanent water trade. Finally the implications of this legacy and some requirements to future more sophisticated markets will be discussed.

THE AUSTRALIAN WATER POLICY FRAMEWORK.

The evolution of water policies in Australia during the 1990s has taken place within the auspices of the Council of Australian Governments (COAG) consisting of the State, Territory and Federal Governments. COAG was formed in 1992 in the spirit of Cooperative Federalism. The COAG National Water Reform Agenda (1994) followed a period of environmental and sustainability policies, internationally the Bruntland Report (1987) and Agenda21 (1992) and nationally the Inter-governmental Agreement on the Environment (1992) and the National Strategy for Sustainable Development (1992). The COAG reform agenda therefore included sustainability and equity issues. 

The water reform process ended up as a part of the National Competition Policy (NCP) which was the outcome of ‘economic rationalism’. Sustainability and equity issues therefore took the backseat and were only included in the final NCP (1995) during the closing stages after significant pressure from interest groups. To secure compliance by the States the Federal Government used its fiscal powers. Under the Australian Constitution the Federal Government has the power to collect income tax with no rules for its distribution. Typically the States receive ‘financial assistance grants’. As an incentive to comply with then NCP the Federal Government undertook to maintain these grants in real terms and provide three additional ‘competition payments’ subject to the States adhering to the NCP. Under the NCP the States must introduce full cost recovery prices, privatisation of public utilities, devolve the management of natural resources and its infrastructure, introduce market based mechanisms and remove government subsidies and cross-subsidies.

It is expected that these policies will encourage a re-allocation of water resources to higher value and more efficient users. Full cost recovery prices are likely to force inefficient and low value users out of irrigation whereas water markets are expected to facilitate this process and provide compensation to the sellers.  Privatisation and the devolution of the management of water infrastructure will remove government subsidies and ensure that full costs are passed on to users.

The largest water resource in Australia is the Murray-Darling Basin (the Basin). Southeastern Australia forms the southern part of the Basin and comprises the States of New South Wales (NSW), Victoria (VIC) and South Australia (SA). The Murray-Darling Basin Commission (MDBC) managing the Basin has shown increased concern for the environmental impact of water use. An Audit of water use was initiated in 1993 and in 1997 resulted in a Cap on water extraction capping it at the 1993/94 level of development. It has been left to the States to adhere to the Cap. Due to very different histories of development the impact of the Cap is felt differently within the States. 

South Australia has always had a conservative water allocation policy and reduced entitlements in 1969 and 1976 to rein in unused water.  The emphasis of water policies is security of supply rather than maximising the volume of water use every year. Entitlements in SA are therefore considered 100% secure. This policy reflects the nature of irrigation almost entirely consisting of horticulture and viticulture dependent on reliable supplies. Recognising this the Commission set the Cap for SA at the 1993/94 level of entitlements rather than development allowing unused water to be activated.

In NSW the majority of water is applied to annual crops with the ability to expand and contract production depending on water availability. Allocation policies have therefore aimed to maximise annual allocations and announcing off-allocation water during periods of high flow allowing water use in excess of allocations. In response to the Cap off-allocation was removed and annual allocations reduced. As irrigators respond to these changes by buying unused water, allocations are further reduced.  This has caused dissatisfaction among some water buyers. They see an income re-distribution when they now have to buy their neighbours’ unused water, which they have previously got for free in the form of off-allocation or larger allocations.

In VIC the largest water user is the dairy industry with a strong need for security of supply because of investments in permanent pastures, herd and machinery. At the same time they have the ability to benefit from a variable supply of extra water. The allocation policy is therefore two fold. Irrigators have a water right, which is 97% secure plus sales-water announced every year depending on availability.  Sales-water is not announced until the following season’s water rights are secured in the storages providing the high security level.  Due to the conservative allocation policy and the existence of large volumes of unused water rights there has been a tradition of high sales-water allocations. Consequently the average commitment of water for dairies is around 160% of water right.   The response to the Cap has been to maintain the security level of water rights but reduce sales-water allocations. As a result dairy farmers have purchased additional water rights to fill the gap. This has activated previously unused water and thereby further reduced sales-water.

PROVISIONS FOR WATER TRADE.

The development of water trade can be seen in Figure 1. Reflecting a general reluctance to embrace permanent trade, temporary trade was introduced first in both NSW and VIC. This also reflects that irrigators in these States have a tradition of using annual water and have crops able to manage fluctuating supply.  Permanent trade was introduced from the outset in SA since it is necessary for long term investments in horticulture and viticulture. It was introduced for private diverters since that was where demand was, irrigation areas feared losing water. In NSW permanent trade was introduced for private diverters in 1989, the first arms length transfer was register within the Murray Region in March 1992. In VIC permanent trade was introduced with the Water Act 1989, the regulations in place in 1991 and the first trade registered early in 1992.

Within the Goulburn-Murray Irrigation District (GMID) in VIC both temporary and permanent trade were taken up slowly. During the first four years of temporary trade about 30,000ML were traded per annum. This increased drastically in 1994/95 with about 200,000ML traded. The largest volume was in 1997/98 with almost 250,000ML.  Permanent trade saw a gradual increase from about 3,000 ML to more than 10,000ML in 1996/97 sharply increasing during 1997/98 and 1998/99 with almost 25,000ML. Permanent trade only accounts for around 10% of temporary trade.

In the Murray Region of NSW permanent trade has also taken hold very slowly starting with 800 ML in 1992 and gradually increasing to 9,700ML in 1997 with a decrease to 4,500ML in 1998.  In comparison the 1998/99 season saw almost 250,000ML being bought in the region on a temporary basis. Permanent trade only moves marginal volumes of water compared to temporary trade. Along the River Murray in SA only permanent trade has taken place at any significant volume. From 1983 to 1992 trade was steady with between 1,000 and 3,000ML pa with exception of 1988 with 5,900ML due to a major new almond development.  Since trade has increased to around 7,000ML.  Some temporary trade has taken place to start up major new developments allowing them to buy permanent water entitlements over an extended period without distorting the market. 

Apart from farming traditions a number of other factors influence the choice of temporary or permanent trade. Among these are importantly:

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

· Changing financial structures. Many farms are moving toward not owning all their assets but leasing them for a period corresponding with their production contracts. Leasing of water fits into this concept and satisfies financial institutions financing such leases. 

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

The following analyses are based on interviewing 200 buyers and 200 sellers of permanent water entitlements along the River Murray in SA and within the GMID from 1994 to 1996 and secondary data collected from water authorities. For an exhaustive discussion see Bjornlund (1999) and Bjornlund and McKay (1995; 1996a,b; 1998; 1999a,b). 

Water Use Efficiency

The overall conclusion is that trade moves water to more efficient users (Table 1).  Within the GMID water moves to properties which have re-use systems, surface drains and laser grading to a far larger extent than the selling properties, especially when including the buyers having installed these facilities after the purchase.  Looking at re-use systems 82.6% of all water traded moved into farms with re-use systems whereas 63.5% moved out of farms without. This has clear environmental benefits as well as increasing the production per unit of water used.  

Along the River Murray in SA water moves to more efficiently irrigated farms using methods such as under canopy, drip and mixed irrigation and out of farms with furrow irrigation and overhead sprinklers. Mixed irrigation is common because of the mixed nature of farming in the Riverland reflecting changing topography and soil types.  The efficiency gain is especially evident when looking at the irrigation methods used on expansions caused by trade. Here 35.1% are applied by drip irrigation, 31.8% by under canopy and 9.8% by centre pivot. Drip irrigation is used in new vineyards, under canopy for horticulture and centre pivot for vegetables. Overhead sprinklers are used to expand vineyards within irrigation areas using that method for their existing plantings. 


Of all buyers along the River Murray in SA, 56% used potentiometers to monitor and manage irrigation compared to only 14.6% of sellers, indicating that buyers are most efficient. A final measure of irrigation efficiency is the ratio between crop requirement and water use. Allowing for 15% leaching this ratio should be 85% which is the official SA goal. The authority computed this ratio for 1995 (Burns, 1996). The median ratio was 102% indicating too low water use. This research showed a seller median ratio of 154% and a buyer of 78% clearly indicating that the sellers are less efficient than the median irrigator while the buyers are the most efficient and close to 85%. 

Salinity issues are of major concern. Within GMID it is soil salinity in the Western part and along the River Murray in SA it is river salinity.  Plotting the selling and buying properties on soil salinity maps of the Western part proved that water is sold out of properties with high soil salinity levels and into property with lower levels. In this respect trade had a positive impact on the long-term sustainability of irrigation. Along the River Murray in SA it is well known that up-river trade will cause an increase in river salinity due to reduced dilution flow. An analysis of the movements of water along the river caused by trade shows that during the 1987-93 period 63% of all water traded was exported from down river into the Riverland and for the 1994-96 period it was 41%.  The impact of this trade on river salinity due to changes in dilution flow was computed using figures produced by the MDBC (Dyer, 1995). This showed that trade from 1987 to 1996 caused an increase in river salinity at Morgan SA of 0.6 EC. In this respect trade had a negative impact on the long-term sustainability of irrigation. The impact at Morgan is used since that is where salinity levels are measured under the MDBC’s Salinity and Drainage Strategy.  Under this Strategy the member States and the Federal Government are committed to achieve a certain reduction in the salinity level at Morgan and the States are financially responsible if they cause this level to rise.

Higher Value Use.

Trade moved water to higher value users (Table 1). In SA water moved to viticulture, horticulture and vegetable producers. This is especially predominant when looking at the proportion of the water used for expansion, 51.3% was used to expand or establish vineyards. In Victoria water moved to dairy farms buying 69% of the water with 29.1% used for expansion.  The selling properties in SA are mainly cropping properties selling 41.5% of all water, however only 8.8% caused a reduction in the area under cropping. These farmers must be selling unused water.  In Victoria 26.3% of water was sold by sheep and 44.5% by cattle producers. However there was no reduction in the area for sheep and only 16.8% caused a reduction in the area for cattle. Grazing properties must be selling unused water or they were mixed grazing and cropping properties reducing their cropping component.  The latter is supported by the fact that only 4.6% of water were sold out of cropping properties while 9.6% caused a reduction in cropping.

Comparing the outcomes of trade in VIC and SA the impacts of the different allocation policies are apparent. In SA 91.1% of all water was used for expansion. This reflects that irrigators did not need more water for existing plantings due to the high level of security and the inability to manage fluctuating supply. In Victoria on the other hand only 43.2% of all water was used for expansion reflecting that dairy farmers are suffering from reduced sales-water and are buying to fill the gap caused by this reduction.  Along the River Murray in SA trade increases production while in the GMID it is being stabilised. For sellers water trade in SA had less impact on the irrigated area, 69.3% of all water traded was unused and did not cause a reduction while in VIC it was only 58.3%.

The impact of the 1995 changes in water trade policies in VIC and SA.
To understand the outcome of water markets it is necessary to discuss the existence of two groups of irrigators. One group operates within Irrigation Areas. These irrigators get water at the farm gate by communal infrastructure. The second group is private diverters pumping water directly from the river using their own infrastructure. In NSW and VIC Irrigation Areas were extensively developed with larger farms with small water entitlements meant as a supplement to natural precipitation. This policy proved inadequate and as water infrastructure developed new water was used to increase existing entitlements rather than develop new areas. These properties are water constrained. In SA Irrigation Areas were intensively developed with farms of 10-20 HA. These areas have excess water because entitlements were based on inefficient irrigation, lack of knowledge of plant water requirements and not subject to the 1969 and 1976 revisions. These properties are land constrained.

As it can be seen from Figure 1 trade was introduced between private diverters and irrigation areas in SA and VIC in 1995. Considering the differences between the two groups this policy change is likely to influence the outcome of trade.  Along the River Murray in SA trade within irrigation areas accounted for 4.8% prior to this policy change, this increased to 35% during the 1994-96 period with trade within and between irrigation areas accounting for 5.3%. This resulted in an export out of irrigation areas of 29.7% activating significant volumes of sleeper and dozer water. Private diverters within the GMID accounted for only 10% of all water traded during the 1992-94 period. During the 1994-96 period, after removal of restrictions, private diverters accounted for 24.3% with trade between private diverters accounting for 13.4%. This resulted in a net import into irrigation areas of 10.9%. The removal of restrictions saw large volumes of private diverter sleeper and dozer water being activated.  The directional impact of trade within SA and VIC caused by this policy change is opposite but the result the same, activation of large volumes of unused water. Due to the different history of development unused water has collected within different irrigator groups.

IMPLICATIONS OF POLICIES AND OUTCOMES.

This research shows that water moves to high value crops and efficient users increasing the output from irrigation. It also shows that in an environment of high security water entitlements such as the Riverland in SA trade results in new labour intensive developments like vineyards and horticulture. According to the Weekend Australian (28/8/99) this development also takes place in the Riverland in VIC. The Australian reports on expanding rural communities with full employment in expanding agricultural industries including processing, packaging and service. This development creates cross-sectoral competition for water. The processing, packaging and service industries require water.  An increased population in full employment requires water for domestic, community and recreational purposes. Under the new Basin Cap the water market is the only way new demand can be satisfied. 

Cross-sectoral demand will create a diversity of water users with respect to attitude to risk, temporal use pattern and sensitivity to climatic variability.  This diversity creates new potential benefits from more sophisticated market instruments of a more speculative nature such as futures and options. These benefits can only be realised if entitlements are defined more flexible and the right to use and own water fully separated. Within such framework entitlements can be held by financial institutions and be leased to various sectors under specific prior defined circumstances. Users do not any longer need entitlements large enough for the most severe drought, but only enough for average years with options securing additional water under extreme conditions. Such a development will result in a 100% use of water committed for extraction.  This will only be sustainable if environmental entitlements and flows are fully specified and secured. There will be no more augmentation of river flows by large unused allocations for consumption. 

For a mature market to operate efficiently a number of issues must be solved both on the policy plan and in the definition of entitlements.  On the general policy plan the following needs to be solved:

· the final impact of the Basin Cap as well as environmental allocations, both in the form of specific environmental entitlements and general environmental stream flow specifications;

· rules for the use and management of environmental entitlements. When not used can they be traded? This will acknowledge that low demand conditions for environmental uses often correspond with high demand for irrigation;

· taxation issues;

· market mechanisms must provide timely and efficient operations and communicate clear market signals to buyers and sellers about demand, supply and prices;

· annual allocations must be announced early and frequent. Factors triggering changes to the level of allocations must be known and their present and forecasted conditions reported;

· clear separation of the right to own and the right to use water. The right to own will ensure the economically most efficient market outcome and the specification of the right to use will ensure the sustainability of this outcome. This would also enable the use of lease-back arrangements which could free up capital to invest in improved irrigation technology;

· development of Catchment Management Plans specifying conditions under which irrigation can take place and the requirement of each irrigated property to have a land and water management plan in compliance with such Plans. Farm plans must specify the maximum approved water use on the property thereby removing case by case evaluations of water transfer applications;

· development of more diversified structures of entitlements with different security levels enabling users to hold a portfolio of entitlements reflecting their production and attitude to risk.

With respect to the specification of entitlements the following specifications are urgently required:

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

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

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

· the constraint on trade associated with the entitlement;

· some indication of the expected quality of the water;

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

CONCLUSIONS
This paper has discussed the water trading framework in Australia and some early market experiences. It is clearly indicated that markets move water to more efficient and higher value users thus increase the national benefits from a capped resource and at the same time decrease the negative environmental impact.  It has further been discussed that this development will result in increased cross-sectoral competition for water and therefore creates new challenges for water mangers and policy makers. The increased cross-sectoral competition opens up new possibilities for market operations to further increase the marginal benefits derived from water resources. 

As water markets are working toward fully utilising the volume of water committed for extraction it becomes essential to fully solve environmental issues such as specific environmental allocations and the definition of environmental stream flows. Even though the early market outcomes are positive there is still much work to be done by water managers, policy markers and researchers to further sophisticate water entitlements and market instruments.
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TABLE 1: DOES WATER TRADE ACHIEVE A MORE SUSTAINABLE WATER USE?





GMID, VIC														The River Murray, SA


Water use efficiency:


							     % of water											   % of water			


Bought     	Sold			        					   Bought	    Sold	      Increase


Re-use system				74.7	       36.5					No irrigation		  9.7		47.6		NA


Laser grading					80.3	       54.4					Furrow/Flood		  2.1	    14.4 		  0.1


Surface drainage				76.9	       70.2					Overhead			  6.4	    25.5 		13.2


Under canopy		18.3	      6.0  		31.8


Installed since purchase:											Drip				  3.3	      0.8		     	35.1


Re-use system				  7.9								Centre pivot		  1.5	      0.6			  9.8


Laser grading					10.4								Mixed methods	58.7	      5.1			  0.0


Surface drains				12.5								No increase								  9.9


						


Higher value uses:


					% of water														% of water


					Bought	Sold	Expand	Reduce							Bought	Sold	Expand     Reduce


Dairy				69.0		10.1	  29.1		    5.0			Vines				35.5		  5.0	    51.3	      1.8


Cattle				18.3		44.5	    7.3		  16.8			Citrus				14.2		  4.9	    10.2		 1.0


Sheep				 1.6		26.3	    8.1		    0.0			Other hortic.		19.0		12.7	    19.8		 8.5


Horticulture		  2.2		  5.6	    4.0		    2.2			Vegetable			20.0		  6.3	      7.6	     10.5


Cropping			  3.7		  4.6	    2.8		    9.6			Cropping			  1.2		41.5		 0.0	 8.8


No crop			  5.3		  8.6	   NA		   NA			Other				  0.2		  2.5		 1.2	 0.1


No change							  56.8		  58.3			No crop			  9.8		  3.5		 NA	 NA


																	No change								 9.9	69.3
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Permanent and temporary transfers between irrigators 



within IAs







Permanent transfers  between PDs both irrigators and other water users.  Temporary transfer for multiple years.











Permanent and temporary transfers for both PDs and IAs included in the Water Act.







Regulation in place giving effect to permanent trade







Trade explicitly included in 



the Irrigation Act.











Permanent and temporary 



transfers between PDs and 



IAs.







Trade between PDs and IAs.



Temporary and permanent transfer of excess water by authorities and government 



Temporary interstate trade.











Permanent  transfers 



between PDs and IAs.







Trade explicitly included in 



the Water Resources Act. Authorities can sell 



unused or excess water.











Permanent interstate trade for irrigation areas.












