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DO WATER MARKETS PROMOTE A SOCIALLY EQUITABLE REALLOCATION OF WATER? – A CASE STUDY OF A RURAL WATER MARKET IN VICTORIA, AUSTRALIA

Dr. Henning Bjornlund and Dr. Jennifer McKay

Abstract

Water markets incorporating water-pricing policies have been used, or are presently being considered for implementation, within a number of countries as important policy tools to reallocate scarce water resources.  The need for such a reallocation has been widely accepted as a precondition for more efficient and sustainable water uses within a mature water industry. The introduction of such markets has however been hesitant, ad-hoc and often associated with community concern. This hesitancy is a legacy of past water policies striving to achieve political goals such as closer settlement. This development has created a perception within communities that water is available in plentiful supply and at very low prices. This development has also created a situation where the communities in which water resources have been endowed hold significant political influence. Despite overwhelming evidence, especially supported by economists, that significant economic gains can be made for the society as such, it is also acknowledged that trade and reallocation can cause considerable financial hardship, social dislocation and structural change within irrigation communities. 

This research will analyze the social and cultural impact of permanent water trade within the Goulburn-Murray Irrigation District. This is the largest irrigation district in Australia and is located in the Southern part of the Murray Darling Basin. The main water use is for pastures for dairy production. The research is based on more than 300 telephone interviews of buyers and sellers of water entitlements and buyers of irrigated farmland during the 1994 to 1996 period. The interviews established why irrigators were buying and selling water, what the sellers used the water for and how they applied it as well as how the buyers intended to use and apply the water. The interviews were further supported by the collection of large quantities of secondary data from water authorities and other sources. The paper will discuss the outcome of these analyses and establish the social impact of water trade within a rural to rural water market.
Introduction

The last two decades have seen a significant international drive for comprehensive reforms of the institutional framework for the management of natural resources.  International institutions such as the UN (Sitarz, 1993), the World Bank (World Bank, 1993) and the OECD (OECD, 1989) have constituted important vehicles for the development of such reforms as well as their implementation within nations. The package of reforms promoted by such international institutions and adopted by many nations such as Australia consists of a number of related initiatives such a full cost recovery prices, transferable property rights and a devolution of the ownership and/or control of the resource and/or the associated infrastructure to local communities.

Water markets are a part of this reform process and several States at the Pacific Rim such as Australia (Pigram et al, 1992, Bjornlund and McKay, 1998a,b), New Zealand (Sharp, 1990, 1996), Canada (Babie, 1995), USA (Colby and Bush, 1987), Chile (Easter and Hearne, 1995 and Hearne and Easter, 1995) and Mexico (Gorriz et al, 1995), have introduced systems of transferable water rights. The operations of markets as well as the ability of water to move spatially, temporally as well as between sectors of the economy vary a lot.  This paper will discuss some of the anticipated benefits from trade as well as some of the fears expressed especially within the communities in which the water is presently vested. These social and community impacts have been widely discussed in the US literature and mainly originate from the impact of rural to urban transfers. For a discussion of these issues see Nun and Ingram (1986), Colby (1988), Gilliand et al (1989), Checchio and Colby (1988) and Rice and McDonnell (1993) to name a few.

Within an Australian context, and especially within the Murray-Darling Basin, urban or industrial demands have not influenced the water market.  Most metropolitan centers such as Sydney, Melbourne and Brisbane can not, without significant costs, benefit from the water since they are on the other side the great divide. Smaller urban centers as well as Adelaide, the Capital of South Australia, have until recently been guaranteed water separately and therefore not been active in the market (See map 1).  Likewise until recently no interstate or inter-valley transfers have been possible.  Trade both within the study area and along the River Murray in South Australia has therefore almost entirely been rural to rural (Bjornlund and McKay, 1995, 1996b). Regardless, some of the same concerns were aired before permanent water trade was introduced in 1991 due to the regional differences, which will be discussed in the next section (ACIL Australia, 1984; Department of Water Resources, 1986). The authorities did however not consider these concerns as presenting a problem due to the expected magnitude of trade (Department of Water Resources, 1986).  In addition to the above concerns a number of other issues were raised within the study region which will be the basis for our evaluation of the social impact of water trade. These were:

· making trade in water right possible separately from the land could encourage some farmers to sell off part of their allocation to meet short term debt or cover annual running cost and thereby further reducing the long term viability of their properties (McDougall, 1992); and

· trade could see water consolidate into larger corporate style farms. Australia has a very deep tradition of family farming, more so than in the US (King and Sinden, 1988). There is a fear that trade could present a threat to this culture. It has also been argued that such large corporate farms will have little concern for the well being of the local community and might bypass local business when buying and selling produce and for their service needs. They will also feel little responsibility for employing the local population (Lawrence, 1992).

· it could be expected that the ability to trade water separate from land could result in an increase in water prices. Such an increase could be considered a capital gain created by a change in public policy (Gould, 1989). Should such a gain belong to the individual or to the community, which have generated it? Should such a gain therefore be subject to tax? On the other hand, if prices are below the value of water when attached to land, poorer irrigators, being pressured to sell to pay off short-term debt, will erode the value of their property by more than what they receive for the water.

Map 1: The Murray-Darling Basin.
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Some research has been carried out both by water authorities (Department of Water Resources, 1986), consultants (ACIL, 1984; Hall et. al, 1992) and academia (Pigram et. al, 1992) into the likely impact of trade in Australia. The US literature provides a fair bit of anecdotal evidence regarding the social and community impact of water trade but very little research has been carried out into how irrigators have actually reacted to such policies and thereby what the real impact have been. Some impact studies are provided by Bjornlund and McKay (1998a, 1995, 1996b).

The Concept of Trade.
The concept of water markets is part of a wider economic drive to introduce market-based instruments to manage natural resources (Eckersley, 1995). For many years economists have promoted such mechanisms as the only radical means to promote the efficient use of natural resources (Hahn and Stavins, 1991; Common, 1995; Eckersley, 1995, Keohane et. al, 1998). Market mechanisms include such instruments as transferable property rights, full cost recovery prices, economic incentives or disincentives, private ownership of resources and infrastructure and free and unimpeded competition. The economists argue that with such mechanisms in place buyers and sellers operating freely in the market in pursuit of their individual self-interest will reallocate water resources to the most efficient and highest value uses (Eckersley, 1995). It is further argued that such a reallocation will be in the best interest of the community as a whole. 

Policy makers have however been reluctant to introduce these types of instruments within the water industry. The arguments for this reluctance are numerous: 

· policy makers generally prefer regulatory instruments or ‘command and control’ instruments since these leave the ultimate control of the use and management of water under public control (Turner, 1994).  

· it is generally accepted that radical reallocations of water resources both spatial, temporal and between sectors in the economy can have significant social and environmental impacts especially in the exporting but also in some cases in the importing regions (Rice and MacDonnell, 1993; Weber, 1990). 

· water is considered a public good essential to the maintenance of human life and therefore not suitable for speculation (MacDonnell, 1990, Mumme and Ingram, 1985 DuMars and Minnis, 1989). 

· water has a number of physical characteristics which makes it difficult to control and therefore difficult to specify. As a consequence it also becomes difficult to enforce crucial elements of water rights which are essential to the efficient operations of water markets such as security of supply, timing of availability and specification of quality( Young, 1986);

· the characteristics of water mean that significant interdependencies of water users exist (Pigram, 1986);

· environmental groups have traditionally been opposed to market mechanism since the granting of permanent rights to water to individuals will relinquish public control and make it very difficult for governments at a later stage to withdraw or reduce such water rights in order to protect environmental interests (Keohane et al, 1998, Christoff, 1995; Eckersley, 1995a). However in more recent years environmental groups and green political parties have been more positive toward market mechanisms and see them as means to promote environmental outcomes (Grabosky, 1995);

· individuals negotiating in their own interests are not likely to take externalities into account which do not affect the parties directly (Young, 1986). Such externalities are often considerable due to the characteristics of water and the interdependencies of users.

Regardless of this reluctance, market mechanisms have increasingly been part of policy processes during the last two decades. The Council of Australian Governments (COAG), when evolving its water reform agenda argued that tradeable water entitlements would facilitate this adjustment in an equitable manner since it would compensate the sellers in the process (Working Group on Water Resources Policy, 1994).  Cynics might argue that market mechanisms are increasingly popular among policy makers because they to a large extent move the responsibilities and costs from the public to the private sector.

This Study and the Study Area.

This study covers market activities, which took place during the 1994 to 1996 period. Interviews were conducted with irrigators within the Goulburn-Murray Irrigation District (GMID) in Victoria. Telephone interviews were conducted with 300 irrigators. The respondents were buyers and sellers of permanent water rights and buyers of irrigated farmland. The purpose was to establish why buyers and sellers were active in the market, how they used or planned to use the water that is production type and irrigation and drainage methods and technology used. The transfer price was also established as well as a number of other issues. Buyers of irrigated farm land were interviewed in order to establish the value of water when sold together with the land to which it traditionally have been appurtenant. This was done using hedonic functions.  Secondary data such as water allocation and water consumption was collected from various authorities for each respondent.

The GMID is the largest irrigation district in Australia and is located within the Murray-Darling Basin (MDB) see Map 1. The main production in the area is dairy production with large sectors of mixed grazing and cropping properties and some horticulture and viticulture.  The first trial with temporary water trade was introduced in 1987 and permanent water trade was made possible by the new Water Act 1989. Regulations were in place to commence trade for the 1991/92 season and the first permanent transfers took place in January 1992

Physical characteristics as well as the way in which water allocations are defined within the region have had a significant impact on the way in which the water market has operated and both the expected and actual impact of trade (ACIL, 1984, Bjornlund and McKay, 1995, Pigram et. al, 1992). Throughout the region the water table is very high (Murray-Darling Basin Commission (MDBC), 1987). In the Eastern Region of the GMID this water table has a low salinity level (MDBC, 1987) and can therefore be managed by improved drainage, re-use and laser grading technology. This region is also dominated by the highest value water uses, which is dairy production. In the Western Region this water table is highly saline resulting in areas with saline soils with reduced productivity as the outcome (MDBC, 1987). This area predominantly has the lower value production such as mixed grazing and cropping.  

The region is supplied by two systems, one from the Murray River and one from the Goulburn River (see Map 2). The two systems have different reliability levels of supply. The Murray system being the most reliable with the highest level of annual sales water allocations. Certain restrictions on trade exist between the two systems since water can only physically move from the Goulburn to the Murray system and not in the other direction. The initial expectation of trade was therefore that water would move out of the saline low value producing area in the Western Region and into the Eastern Region or less saline sectors within the Western Region. The latter is due to some spatial restrictions on trade between the Murray and the Goulburn systems as illustrated in Map 2.

Irrigators have two types of allocation, a water right, which is defined by volume and with a security level of about 96 percent. In addition, irrigators have access to annual sales water. The volume of this allocation is defined as a percentage of the water right and varies from year to year depending on availability.  Traditionally the sales water allocation has been very high often in excess of 200 percent of water right. In recent years this sales water right has sharply declined and since 1995 limited at 100 percent of water rights under a new Capping Initiative within the MDB. Annual sales water is also declining because water trade is activating previously unused water thereby reducing the overall availability in the system. Irrigators having invested in permanent pastures based on past tradition of high annual sales water allocations are therefore suffering under this new regime.

Map 2: Government Irrigation Areas within the Goulburn-Murray Irrigation District showing spatial restrictions on trade during the 1994-96 period.
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Key to spatial references made in the text:



Social Fears in Context.
The need for structural change and farm adjustments within farming in Australia in general (Musgrave, 1990) and within irrigated farming within the MDB in particular (Kerby, 1992) has been widely recognized for many years. Irrigation developments in Australia have often been designed to meet other needs than economic efficiency such as closer settlement polices, unemployment control and the resettlement of soldiers returning from the two major wars in this century. These developments were often carried out haphazardly without adequate investigations into soil type and salinity issues (Davidson, 1969; Powell, 1989).  Consequently some areas suffered severe salinity and soil degradation problems in as little as eight years. Farm sizes were also set very low in theory to provide a livelihood for one family called a ‘home maintenance’ area (Dovers, 1992). These areas however soon turned out to be too small to sustain a family especially combined with the quickly emerging farm problems.

Substantial impediments to structural changes and farm adjustments of both economic and lifestyle nature are however inherent in the rural communities (Musgrave, 1990a). Musgrave identified two different benefits derived from farming. First are the economic benefits, these are inherently very low. Second is the perquisites associated with the farming lifestyle, and the often not insignificant both economic and social cost of moving.

The introduction of water prices based on full cost recovery will further increase the pressure for farm adjustment and structural change within the irrigation industry. However it is not clear if this factor in its own right will promote consolidation of farm units. The TWE policies are likely to help achieve this outcome. Hall et al (1994) confirmed this expectation when they concluded that higher water prices will not reduce the demand for water but together with water markets will result in significant structural changes within the irrigation industry particularly with larger farm units.

As examples of possible increased water prices under a full cost recovery regime it has been found that water prices within one of the more unproductive areas within the Western Region would increase by about 65 percent. With a 5 percent rate of return on public investments in infrastructure prices would rise by 200 percent or 370 percent depending on whether a return is required on the regional system as well (Barr, 1992, Lyle, 1992).  Such increases might not have a significantly detrimental effect on high value users such as dairy and horticulture, however for lower value producers such as mixed grazing higher water prices will cause an increase of costs of up to 50% (Barr, 1992). Increased prices will therefore have the greatest and most immediate impact on these farmers who already face very low gross margins. 

Farm adjustments and structural change have the potential to generate financial and social hardship (Musgrave, 1990, Roberts, 1992). The equity issue has long been raised as an argument for tradeable water entitlements.  Authors like Randall (1981) and Musgrave (1983) and many others acknowledge the fact that the subsidies in past pricing policies for irrigation water have been capitalised into the value of the land to which the water entitlement has traditionally been appurtenant. Existing irrigators have therefore paid this capitalised value of the water when they purchased the land. By making water entitlements tradeable the capitalised value of the subsidies will be transferred out of the land and into the value of the water entitlements. 

Studies in the US suggest that part of the capitalised value of subsidised water prices might not be capitalised into the value of water. Parts of the subsidies are likely to be capitalised into the value of water dependent farm investments which in turn will be made worthless if water is removed from the property (Hartman and Anderson, 1963 and Summers, 1981). In such instances, and if sellers sell their entire allocation, water prices paid in the water market will need to exceed the combined value of both water and water dependent investments in order to compensate the sellers.  If sellers are selling only unused proportions of water, prices paid in the water market will just have to compensate sellers for the water component since the value of the water dependent investments will not be affected by the sale.

For individual farm families the need for adjustment has been clearly established (Blackmore and Keyworth, 1994). A sociological survey carried out in 1987 for a group of farming families within an area of the Western Region confirmed this. Only 37 percent of the farm families reported a profit and the average profit was zero dollars. Between 20 percent and 40 percent of the families lived below the accepted poverty line (McDougall, 1992). Blackmore and Keyworth indicated that this low level of income prevented the farmers from making the farm investments which were necessary to achieve efficient water use which was essential to improve profitability and reduce the negative environmental impact from irrigated farming.  McDougall reported that farmers on the better land, being tempted to borrow money for such farm improvements, were those suffering most, often ending in bankruptcy.

Consolidation and amalgamation of farm properties and water entitlements are taking place continuously. Lawrence (1992) reported that the number of farm establishments fell by seven percent a year.  Analyses of the farmland market in the Riverland in South Australia (see Map 1), another irrigation region along the River Murray, showed that more than 47 percent of all of irrigated farmland during the 1990 to 1993 period was purchased in order to expand existing operations (Bjornlund and McKay, 1996a). Water markets are therefore not creating farm amalgamations but helps facilitate that this ongoing process can take place in an orderly and efficient way.

Neighbouring farmers, who are the most likely buyers of the productive component of the land and water assets, already enjoy the perquisites associated with the farming lifestyle and are therefore not willing to pay for them when buying additional land for expansion. These farmers are only willing to pay for the land and water according to its economic value. This situation tends to trap the poorer farmers on the unviable farms until forced off the land. To sell they will need to be compensated for the economic value, the perquisites and the often not insignificant costs of relocating.  Adding to these problems are the facts that many of these poorer farmers are quite old and have low levels of education and lack skills in demand outside the farm sector (Brown, 1992, Musgrave, 1990).  Finally, many of the local farming communities with unviable farms do not offer many off-farm jobs  (Lawrence, 1992). This often forces farmers out of the local communities where they have lived all their lives.  In many ways the trauma and general impact on the way of life for a farmer changing occupation is far more drastic and far reaching than it is for most city dwellers undergoing a change of occupation (Musgrave, 1990). 

The increasing demand for hobby farms, rural residents and other non-commercial farms combined with the working of water markets could therefore be expected to break this deadlock in the rural adjustment process and has the potential for doing so in an equitable and socially sustainable manner. If the farmer, in need of selling, wants to leave the land altogether it might be possible to sell the residence and some land to this group of non-commercial farm buyers. These buyers are likely to pay for the value of the perquisites since they do not already enjoy these benefits. A neighbouring farmer, reacting to the pressure for adjustment by expanding rather than leaving the land, is likely to be willing to pay for the productive value of the farmland and the water. The water market will facilitate this division of the commercial and non-commercial farming components of the property so this process can take place with maximum benefits.  The analysis of the farm land market in the Riverland in South Australia (see Map 1), showed that approximately 30 percent of all rural properties were bought for what could be termed ‘lifestyle farming’ purposes (Bjornlund and McKay, 1996a).

If the farmer in need of selling wants to stay on the land, the farmer can either sell both the land and the water for its productive value and retain the perquisites associated with rural living for his or her own future consumption. If the land is unviable for future irrigated production the farmer can sell the water on the market and be compensated for the productive value of the water. The land can then be converted to dry land farming. This allows the farmer to hold on to the perquisites and support the income from the dry land farming with off-farm work and/or a return on the capital gained from selling the water. 

Some irrigators might have the opportunity to become viable by making a number of farm improvements but need the capital to do so. Water markets have the potential to facilitate this process. Such irrigators will be able to sell part of their water if they have unused water, choose to reduce their irrigated area or change their production in such a way that they can manage a more uncertain water supply. The capital gained from selling part of the water can then be used to finance the required farm improvement without increasing debt.  The partial selling of water rights might also present a danger since it might tempt farmers to sell water in order to pay off short term debt, or to support general revenue, rather than as a part of a whole farm plan to rejuvenate the viability of the property.  McDougall (1992) reported anecdotal evidence to suggest that some farmers within the Western Regions of the GMID sold water to pay for last year’s water supply.  Such a development could have two negative impacts.  First, by selling off the water the irrigator might reduce the future possibility of selling the whole farm at a price sufficient to create a new existence. Thereby further consolidating the farmer’s position in the rural poverty trap.  Analysis of the irrigated farmland market in the study region suggests that buyers having to purchase additional water on the water market subsequent to buying the land paid $22,000 less for the property (Bjornlund, 1999). Secondly, the water allocation of the property might be reduced to a level where existing production will be dependent on insecure annual sales water entitlements or purchases on the temporary water market and thereby further endangering the financial viability of the property.

Impact of trade on the future sustainability of the selling properties.

The first issue is whether the sellers are reducing their entitlements to an extent where their existing production will be threatened. To establish this the following data was analyzed: 1) the sellers allocation prior to sale, 2) the volume of water actually used prior to sale, 3) the total volume of water sold during the study period, 4) the sellers intention to reduce their irrigated are or stop irrigation as a result of the sale, and 5) how the sellers intended to use the proceeds from the sale.

First the total volume of water sold during the period was computed as a percentage of allocation at the beginning at the period. Second the volume of actual water used was computed as a percentage of allocation at the beginning of the period. Thirdly the two percentages were added up to a PCTOTAL. When evaluating the impact of the PCTOTAL figures on the future sustainability of the selling properties it is necessary to consider the likely future level of annual sales water allocations. The recent history as well as future predictions of sales water allocations in Victoria is as follows (Gemmill, pers. com. 21.9.98):

· for 1995/96 sales water entitlements were 50 percent in the Goulburn system and 100 percent in the Murray System;

· for 1996/97 sales water entitlements were 20 percent in the Goulburn system and 30 percent in the Murray system;

· for 1997/98 the pre season sales water allocation is zero in both systems and water rights in the Goulburn system is down to 65 percent.  After accounting for spring rains there is a chance that irrigators in the Goulburn system will receive water rights and in the Murray system will receive a sales water entitlement of 10 percent, and

· water rights in the Murray System is in the process of being redefined with two water rights with different security a primary and a secondary water right. The secondary water right replacing the old sales water entitlements set at around 50 percent of primary water right. The forecast for this secondary right is that it will be available 60 percent of years while during 18 percent of years there will be no secondary water right and in 22 percent of the years it will be between zero and 20 percent.

Based on the above it is apparent that sellers having a PCTOTAL in excess of 100 percent places the future sustainability of their property at risk. An analysis of the computed PCTOTAL figures for the sellers showed that 22 percent of the sellers sold water to an extent where the PCTOTAL was between 100 percent and 130 percent and that 21 percent sold water to and extent where the PCTOTAL was in excess of 130 percent. In total 43 percent of the sellers had a PCTOTAL in excess of 100 percent.

Analyzing these irrigators response to the question whether they reduced their irrigated area or stopped irrigation as a result of the sale, 10 percent answered yes to the first and 4 percent to the latter question. Further analyzing the same sellers response to the question how they spend the proceeds from the sale it was found that 5 percent used the proceeds to improve their remaining irrigation activities. A total of 19 percent made some kind of adjustment to their irrigated area or improved their irrigation efficiency as a result of the sale. Accepting that these adjustments justified that the sellers sold water to a level where there PCTOTAL exceeded 100 percent leaves a total of 24 percent of all the sellers with a PCTOTAL in excess of 100 percent without any adjustment being made to their irrigated production. These sellers are placing the future sustainability of their existing production under risk during periods of drought and especially when such periods correspond with low commodity prices.

Analyzing the buyers and sellers total allocation as well as their irrigated area at the beginning and the end of the study period allowed a comparison of the allocation per hectare for sellers and buyers before and after the impact of trade during the period has been taken into account. This analysis showed that prior to the study period both sellers and buyers had a mean allocation per hectare of 2.4 ML whereas at the end of the study period the sellers allocation per ha had declined to 1.8 ML whereas the buyers had increased to 2.5 ML (See Table 1). These findings further support the above conclusion.
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:  Differences between selling and buying properties at the

  

beginning and the end of the study period.

% 

of

% of

  

Sellers 

Buyers

  Measure

Start

Finish

Start

Finish

  Allocation

  No allocation

NA

15.1

1

  5.6

NA

  50 ML or less

24.6

31.0

12.2

11.1

  50-200

42.1

32.1

40.3

26.0

  200-500

25.4

17.5  

32.6

48.6

  500 or more

  7.9

  4.4

  9.4

14.2

  Mean

199.15

126.2

226.81

294.23

  Standard deviation

222.9

171.3

201.63

228.74

  Maximum

            1,604     1,434

            1,213      1,338

  Size of irrigated area

  No irrigated area

16.2

  27.3

1

12.1

  2.8

  20 hectares or less

33.3

  29.3

10.3

16.8

  21-50 

13.1

  11.1

17.8

15.9

  51-100

11.1

  14.1

28.0

29.0

  101 or more

26.3

  18.2

31.8

35.5

  Mean

83.7

  70.6

96.1

115.7

  Standard deviation

142.0

132.0

110.6

152.8

  Maximum

769.0

648.0

728.0   1,153.0

  Mean allocation per HA

    2.4

    1.8

2.4

2.5

1

 

15.1% have sold all water whereas the proportion of sellers with no irrigated area has only gone

   

up by 11.1%. This apparent discrepancy is due to the fact that the data related to allocations are

   

based on the population of sellers and buyers whereas the analysis of irrigated area are based

   

only on the respondents.


The above findings combined with the corresponding finding for the buyers showing that the buyers are mainly purchasing to ease their reliance on annual sales water and purchases on the temporary water market (Bjornlund, 1999) could indicate that water trade generates two classes of irrigators.  A water rich class, which will continue high production during droughts and a water poor class, which will be exposed to reduced production during drought. Such a development could reflect other observed social changes in rural communities following structural adjustments. Lawrence (1992) suggested that some communities are being polarised with a group of larger farmers becoming employer farms with non-family labour while another growing group is moving toward what he calls a ‘semi-proletarian’ status with off-farm work essential to maintaining and reproducing social relations in farming.  

Looking at total allocation and total irrigated area there is still no evidence to suggest that water market operations concentrate water into large corporate farms (see Table 1).  Farm sizes are still within what can be considered a family farm. There however is a clear trend that selling farms are smaller than the buying farms in irrigated area and in total allocation. The operations of water markets during the study periods have clearly increased this difference between the buying and the selling farms, thus emphasising the polarisation discussed above.

How the sellers used the proceeds from the sale:

The sellers were asked whether they used the proceeds from the sale to improve the irrigation efficiency of the remaining irrigation activities. Only 20 percent answered yes to that question. In 50 percent of the cases, the money was invested in laser grading, 25 percent in improved drainage and 25 percent in other irrigation equipment. Next the 80 percent not using the proceeds to increase the efficiency of the remaining irrigation operations were asked how they then used the proceeds. The following responses were recorded:

· 63% percent said general revenue. That is the money was spent on general consumption related or unrelated to the farm enterprise. 

· 26 percent said debt reduction. This was mainly in the southern part of the Western Region with 60 percent. This further confirms the findings reported by McDougall (1992).

· 7 percent said new farm equipment. 

· 4 percent said purchase of another farming property.

The findings of this as well as the preceding sections seem to confirm some of the initial fears. That 71 percent of all sellers used the proceeds to cover debt or general revenue, 20 percent to improve their irrigation efficiency and 9 percent to purchase other assets indicates that most sellers are replacing a long term asset to cover annual costs.  In this process approximately one quarter of all the sellers sold water on which their continued production is dependent thereby reducing their long-term viability.  These farmers can not continue to support annual operation costs by selling water.

Are prices paid in the water market adequate to compensate the sellers.
To investigate this issue the prices paid in the water market as reported by the sellers and buyers was compared with the value of water when attached to irrigated farm land. These values were established using hedonic functions, which are fully reported in Bjornlund (1999).

Water market prices are reported in Table 2 and an extract of water related variables from the hedonic functions (Bjornlund, 1999) is reported in Table 3. Table 2 shows the price dispersion as well as mean prices during the study period. Table 1 is kept on a regional basis for comparison with the water value when attached to land since the hedonic functions were applied to land transfers taking place within the Eastern Region.

The coefficient for water allocation in the hedonic function was significant at the 0.01 level and indicated that the value of one ML of water was $444 with a 95 percent confidence interval between $226 and $662. The prices paid in the water market in Table 2 were then re-coded to match this interval. It was found that 98 percent of the water buyers purchased within this price range.  However, the purchases in the water market took place in the lower end of the confidence interval with a mean price of $360 and a maximum price around $490.  The balance of 2 percent was sold for less than $226. This suggests that water market prices are still too low to lure active water away from existing uses. 
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:  Water Prices in the transfer market.

 

        

% 

of water buyers within price range

1994-96

  Price Range 

Eastern

Western

    Private Div.

  $200 or less

  3.8

    3.0

        40.0

  201-300

25.0

  33.3

        20.0

  301-400

61.5

  54.5

        33.3

  $401 or more

  9.6

    9.1

          6.7

  Mean

 360

   325

         267

  Standard deviation

   56

     65

         145

  

Table 3: Extract from hedonic functions of irrigated farmland.

  Variable 

       ß

Standard

95%

coefficient

error

Confidence Interval

  Water allocation

 443.66

109.14

 225 

to  662

  Unused water

-203.45

  54.94

- 94 to –313



The second water related variable in the hedonic function was ‘unused water’. This variable was also significant at the 0.01 level. This variable was computed by subtracting the volume of water used from the size of the water right. If this variable was positive the property had an unused proportion of water right. The hedonic model found that such unused component of the water right had a negative price influence by $203/ML thereby generating two different water values, $444/ML of water used for production and $241/ML of unused water right.  This could reflect the fact that the value of water dependent capital investments has been capitalised into the value of water in use, but not into the unused proportion of water. It could also support the fact that prices in the water market are in the lower end of the price spectrum since a large proportion of the water sold in the water market is unused. Unused water on a property could also be a measure of the property being under-developed or that existing pastures or crops have been run down and that these properties therefore sell at lower prices. 

If the variable ‘unused’ however is negative, the variable measures the number of ML used on the property in excess of water right. That is, these properties used their sales water entitlement. Since the coefficient for ‘unused’ is negative and the sign of ‘unused’ in these cases are also negative it indicates a positive value of sales water entitlements of approximately $203/ML if they are used. Since sales water entitlements are less secure than water rights it is logical that such entitlements have a lower value.  This brings the value of a ML of water right up from the $444 estimated above since all water rights have associate a sales water components and water rights sold in the water market has the same sales water entitlement attached. Assuming 30 percent sales water entitlements each ML of water right will carry a sales water component at a value of $61 (30% of $203). This produces a total value of water rights of $505 increasing the value difference between water market values and land market values.

It is therefore suggested that irrigators selling water actively being used for production are receiving less money for their water than the amount by which they reduce the value of their property. The approximately one quarter of sellers doing this are thus not only placing their future profitability at risk, they are also eroding the capital value of their property making it even more difficult to exit the industry by selling the farm at a later date. This is further supported by the previously discussed finding that buyers of irrigated farmland which, subsequently to buying the land, had to purchase additional water on the water market paid $22,000 less for the property. The fact that these farmers used the proceeds from selling the water to cover general annual running cost did not improve this.

Conclusions

Policy makers have great expectation that water markets will facilitate a socially equitable re-allocation of water resources. This research has thrown some doubt over that expectation. Market evidence suggests that present prices in the water market within the Goulburn-Murray Irrigation District in Victoria, Australia are inadequate to compensate sellers of water presently being used for active production. Such irrigators are eroding the value of their remaining property by a larger amount than they receive for the water. This finding, combined with the finding that a quarter of all sellers are selling actively used water without making any adjustments to their existing production and the fact that most of these sellers are using the proceeds from the sale to cover annual operation cost, suggests that these sellers are placing the long term viability of their farm in serious doubt.  

There seems to be evidence to suggest that water trade has the potential to polarise the irrigation community into a water rich and a water poor class with the latter increasingly dependent on off-farm work for their livelihood.  This development also has the potential to cause environmental damage by farmers continuing to irrigate too much land with too little water. Such a development could be avoided if water authorities attempted to evaluate both the buyers and sellers when approving transfers. Presently only the buyers are under investigation to ensure that they use the water efficiently and do not cause environmental damage. Also the sellers could be asked to prove that they can continue to irrigate in an efficient and sustainable way with the remaining water. If not the authority could force the seller to use the proceeds from the sale to improve their irrigation efficiency or reduce their irrigated area. Alternatively the authority could prevent the sale. Such a process would protect other irrigators in the area from the local impact of unsustainable irrigation. It would also protect the seller from being pressured by banks or other creditors to sell water on which the property is dependent with a long-term negative impact on both the productivity and value of the property.
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  Table 2:  Water Prices in the transfer market.
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Western
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  3.8
    3.0
        40.0


  201-300
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        20.0


  301-400
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        33.3
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  Table 3: Extract from hedonic functions of irrigated farmland.

  Variable 
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Standard
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coefficient
error

Confidence Interval


  Water allocation


 443.66

109.14

 225 to  662


  Unused water


-203.45

  54.94
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  Table 1:  Differences between selling and buying properties at the 


  beginning and the end of the study period.






% of


% of 


  



Sellers 


Buyers


  Measure


Start
Finish

Start
Finish


  Allocation


  No allocation


NA
15.11

  5.6
NA


  50 ML or less


24.6
31.0

12.2
11.1


  50-200



42.1
32.1

40.3
26.0


  200-500


25.4
17.5  

32.6
48.6


  500 or more


  7.9
  4.4

  9.4
14.2


  Mean



199.15
126.2

226.81
294.23


  Standard deviation

222.9
171.3

201.63
228.74


  Maximum

            1,604     1,434
            1,213      1,338


  Size of irrigated area


  No irrigated area

16.2
  27.31

12.1
  2.8


  20 hectares or less

33.3
  29.3

10.3
16.8


  21-50 



13.1
  11.1

17.8
15.9


  51-100



11.1
  14.1

28.0
29.0


  101 or more


26.3
  18.2

31.8
35.5


  Mean



83.7
  70.6

96.1
115.7


  Standard deviation

142.0
132.0

110.6
152.8


  Maximum


769.0
648.0

728.0   1,153.0



  Mean allocation per HA

    2.4
    1.8

2.4
2.5


1 15.1% have sold all water whereas the proportion of sellers with no irrigated area has only gone


   up by 11.1%. This apparent discrepancy is due to the fact that the data related to allocations are


   based on the population of sellers and buyers whereas the analysis of irrigated area are based


   only on the respondents.



