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DO PERMANENT WATER MARKETS FACILITATE FARM ADJUSTMENT AND STRUCTURAL CHANGE WITHIN IRRIGATION COMMUNITIES?

Henning Bjornlund and Jennifer McKay


Introduction

The debate about farm adjustment and structural change within Australian agriculture has been persistent for many years. Within this journal Lawrence (1992b, 1994) and Gow (1994, 1996) have had an exchange of views from two opposing trenches the ‘neo-classical economics’ represented by Gow and the ‘sociological’ represented by Lawrence.  In a policy making and policy instrument sense the two camps represent another division those favoring market mechanism and those favoring a ‘command and control’ driven or regulatory approach. The contemporary literature seems to accept that the most likely and most appropriate approach, when it comes to ensure efficient, socially equitable and ecologically sustainable management of natural resources, is to be found in the combined working of the two opposing views (Hahn and Stavins, 1991; Grabosky, 1995; Common, 1995; Eckersley, 1995). 

Whether farm adjustment and structural change is desirable or not and should be promoted or not in our view serve no purpose. The process of adjustment has taken place since the late 1950s and is an ongoing process in response to changes in technology, demand, climate, world economy, government policies and society values (Musgrave, 1990b). It is not a one-off event or an unusual circumstance (Gow and Stayner, 1995). It is also widely accepted that the process holds the potential for significant benefits for some sectors of the farming community while others might suffer significant financial and social hardship (Musgrave, 1990, DPIE, 1997, Lawrence and Williams, 1990). What we can discuss is how this process should be managed. Should it be left to raw market forces or should governments intervene to protect society values and cultures as well as individuals and families. The process of farm adjustment has been well described by Gow and Stayner (1995) and Musgrave (1990a) provides a good discussion of some of the impediments to the process.

Rural Adjustment Schemes

As mentioned above the need for farm adjustment and structural change has been long accepted and Federal Governments have acknowledged the need for adjustment and attempted to address the issue via a number of Rural Adjustment Schemes (RAS) from the beginning of 1977. The RAS was again preceded by a number of industry specific schemes for dairy and fruit growing. 

Past Rural Adjustment Schemes included provisions to (Musgrave, 1990a):

· help farmers needing to invest in technology and or more land in order to become financially viable. That program also provided assistance to improve farmers’ financial and technical skills as well as restructuring their capital. The assistance was in the form of interest subsidies.

· support farmers in industries or regions experiencing temporary downturns with carry-on assistance. This type of assistance was also provided in the form of interest subsidies.

· Household and re-establishment assistance to farmers in the process of leaving farming. This assistance was in the form of household support assistance during the period, assistance in realising farm assets in an orderly manner and assistance in re-establishing the farmer elsewhere. 

These Rural Adjustment Schemes were found to have only marginal influence on the development of a profitable and competitive farm sector (Musgrave, 1990a; DPIE, 1997). As a result, it was recommended that later versions of Rural Adjustment Schemes should aim at helping unviable farmers off the farm and resettle elsewhere under re-establishment schemes. In addition farm business improvement schemes proposed offering farm management education and aid in farm business planning (DPIE, 1997). 

The small family farm v. the large corporate or family farm–can or should they coexist?

There is no doubt that farm sizes are becoming larger and the number of farms are declining and will continue to do so in the foreseeable future as more farms becomes unviable (Lawrence and Williams, 1990).  If we want to protect the small family farm as suggested by Lawrence (1994) and thereby protect what he calls ‘post-modern’ values such as environmental improvements, countryside amenities and cultural diversity a different approach is required. Lawrence refers to example from countries such as France and England where such values have been prioritised. For this to happen a number of approaches can be taken:

· governments can protect local produce and thereby keep local prices artificially high in order to maintain the existing farming culture and size. Such an approach will however contravene Australia’s general drive under the GATT agreements to free up international markets for the bulk of the nations agricultural production (Gow, 1994);

· place strict regulatory constraints on local producers to ensure environmental and rural amenities. Such an approach by an Australian government, in international isolation, will increase production costs and reduce the competitive edge of Australian producers;

· educate the Australian population to accept to pay higher prices for better quality local produce. There is no doubt that an ecologically and environmentally aware population will prefer products produced in a more natural environment with the use of less chemicals. In many European countries today supermarkets offer different classes of ecologically produced food grown under specific and controlled conditions and many consumers are willing to pay extra for such goods. Considering that Australia is a major agricultural producer with a very limited domestic market it is unrealistic to expect that the bulk of agricultural produce can be sold in this way.

Following the above discussion Lawrence’s vision of Australian agriculture based on niche productions seems unrealistic, but nevertheless he is right when stating that ‘the markets from which we receive our signals have yet to ‘catch up’ to public opinion. Australian producers are on a production treadmill, producing large volumes of output for increasingly unstable markets’ (1994,12).  It is never the less our belief that in the foreseeable future the bulk of Australian rural produce will have to be based on mass production and sold in large volumes on very price competitive international markets. On the other hand, for the small to medium sized family farm to remain viable they will have to adapt to the emerging markets for high quality ecologically produced products and other niche markets as suggested by Lawrence both for the national and international markets. For this to become a reality farmers need to be better educated and more visionary and governments need to put in place educational programs to raise the awareness of environmental and ecological issues within the general population. Governments must also put in place infrastructure and regulatory and institutional frameworks to ensure that the consumers get what they pay for. Definitions are needed to establish what an ecologically produced product is and control mechanisms needs to be in place to ensure that produce labeled within any given category in reality have been produced following these definitions. If consumer confidence can not be established to this end such a market will not flourish and remain viable.  A recent Gallup survey in Denmark, where a wide range of organic food is available in most supermarkets carrying the government’s official organic stamp of approval, showed that 80% of all consumers buy organic food products. However, 74% said they had little confidence that the items were produced using wholly organic methods. Following this survey the Danish Minister of Agriculture and Food promised to start a campaign promoting the image of organic food (Copenhagen Post 7.4.99).

Further, it is our belief that the potential for farm adjustment and structural change are different within large scale dry land farming and more intensive irrigation communities. Within irrigation communities population density is much higher and smaller townships with service and agribusiness providing off-farm work are more common. Farmers have a better opportunity to adapt and change production and actual markets for produce are closer at hand. Often irrigation areas are closer to larger cities offering the combination of farm production, retail sale and tourist opportunities and the demand for lifestyle farming and weekend or retirement properties are significant. In conclusion, irrigation farmers have better opportunities to adjust. 

Farm adjustment within irrigated farming

The need for farm adjustment and structural change within irrigated farming has also been long established (Kerby, 1992). This need is closely linked to the history of irrigated farming in Australia often associated with other than economic goals such as closer settlement policies with property sizes limited to home maintenance areas (Dover, 1992).  As an example of this process analysis of the farmland market in the Riverland in South Australia showed that 47 percent of all land was bought to expand the existing properties and 28.9 percent was purchase for lifestyle farming (Bjornlund and McKay, 1996a). 

Water policy reforms during the 1990s have placed increased importance on water pricing reforms and the introduction of water markets (COAG, 1994; MDBMC, 1989; Industry Commission, 1992; Blackmore and Keyworth, 1994). Policy maker’s expected that the combined impact of full cost recovery prices and water markets will both increase the pressure for farm adjustment and structural change and facilitate their implementation. The honorable member from Swan Hill Mr. Steggall during the second reading of the new Victorian Water Act 1989 put it this way ‘the whole principle of reform of our primary industries is predicated on being able to transfer water around’ (Steggall, 1989, 1763). It was expected that water would be bought by:

· higher value producers, thereby maximising the dollar value of output per unit of water used;

· more efficient irrigators, thereby maximising the area irrigated and the quantity of produce generated by any given volume of water. More efficient irrigators will also reduce the negative environmental impact of irrigation; and

· farmers on more suitable soils thereby maximising production as well as reducing negative environmental impacts.

It was also the hope of policy makers that water markets would allow this process to take place in a socially equitable way compensating the sellers in the process (COAG, 1994).  It was envisaged that the sellers could react to the adjustment pressures in a number of ways:

1. by selling their water and land separately and thereby obtain a better total price and allow them to establish an alternative life off the farm;

2. by selling their water and convert to dry land farming using the proceeds from the sale to restructure the farm and possibly supplement the dry land farming income by off-farm work or earnings on the capital generated from the sale of the water;

3. by selling part of the water either unused proportions of allocations or by reducing the irrigated area, and using the proceeds to invest in farm improvements which the farmer could otherwise not afford. This could enable the irrigator to make the remaining irrigated area viable in the long term.

These adjustment opportunities might help to overcome some of the problems Musgrave (1990a) identified with non-cash perquisites associated with farming such as consumption of farm produce, tax benefits, rent free dwelling as well as the lifestyle benefits of rural living. Neighboring 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, 1990a).  Finally, many of the local farming communities with unviable farms do not offer many off-farm jobs  (Lawrence, 1992a). This often forces farmers out of the local communities where they have lived all their lives. These factors all add to the farmer’s reluctance to adjust by leaving farming even though logical financial considerations indicate that they should do so.

The increasing demand for life style 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 life style 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 was expected to facilitate this division of the commercial and non-commercial farming components of the property so this process can take place with maximum benefits.

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 or a return on the capital gained from selling the water. 

The partial selling of water rights, listed as adjustment possibility number three above, might also present a danger.  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. This has the effect of further consolidating the farmer’s position in the rural poverty trap.  Second, 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.

Some adjustment and structural outcomes of water markets

Research by Bjornlund and McKay (1995, 1996b, 1998a) indicates that water markets in South Australia and Victoria to a large extent have achieved the expectations of policy makers in the sense that market operations have moved water to higher value producers as well as more efficient water users. There is however evidence in the market to suggest that the introduction of water markets has had a long term negative social impact on the sellers further cementing them in the rural poverty trap (Bjornlund and McKay, 1999). A large number of sellers are selling water on which their existing production depends and have no intention to reduce the irrigated activities as a result of the sale. The second major group of sellers sold previously unused water. It was further found that many sellers did not use the proceeds from the sale to improve their irrigation efficiency but rather used it to cover general annual costs.  These sellers will not be able to continue to sell water to cover annual operation costs and they have further reduced the ability of their property to produce under periods of drought and low annual allocations. 

The impact of water markets on farm size

The last section of this paper will look at the impact of water trade on farm size. The analyses are based on the official records of water transfers and 400 telephone interviews with buyers and sellers of permanent water rights during the 1994-96 period along the River Murray in South Australia and within the Goulburn-Murray Irrigation District (GMID) in Victoria. 

When evaluating the findings it is important to bear in mind that the early years of trading only moved marginal proportions of the total volume of water allocated to irrigation. Along the River Murray in South Australia the three year period from 1994 to 1996 moved 5.4 percent of all water allocated to irrigation or 1.7 percent per annum.  Within the irrigation areas of the GMID the same period saw a transfer of 1.47 percent or 0.35 percent per annum. Significant spatial differences however exist within the GMID with some areas seeing considerable net export of water with areas like Swan Hill exporting 5.56 percent and Cohuna 4.58 percent of their total allocation during the first five years of trading from 1991-96. In 1994 a rule was put in place limiting the transfer out of any given areas to 2 percent per annum to allow both communities and the authority to adjust. This rule has only been evoked once. The final outcome of trade will depend on the long term uptake of the market concept within the irrigation communities. However, the findings from the early market operations gives significant insight into what the long term impact might be.

The number of water transfers and the number of different buyers and sellers involved in these transfers were first analysed in order to establish to what extent trade caused a large number of smaller sellers to consolidate large quantities of water into a smaller number of buyers. Within the GMID 363 transfers took place during the 1994 to 1996 period. Multiple transfers for both sellers and buyers took place and therefore only 289 different buyers and 252 different sellers were active in the market. 

Along the River Murray in South Australia 297 transfers took place in the same period. Multiple transfers among the buyers were common therefore only involving 138 buyers and 231 sellers. In SA there is a trend that a small number of buyers are consolidating large volumes of water from a large number of sellers. This indicates that sellers are selling marginal proportions of mainly unused water whereas buyers are consolidating large volumes of water for major new developments.  

The above conclusions correspond with other findings from the research project that in South Australia, compared with the GMID, fewer sellers are reducing their irrigation activities, irrigators are mainly trimming off unused parts of their allocations. This is especially the case within the irrigation areas in the Riverland. Individual irrigators selling large volumes of water mainly constitutes the activation of sleeper licenses (Bjornlund and McKay, 1998b).  South Australia also has a larger proportion of the buyers expanding their production, starting new enterprises and planting new crops (Bjornlund and McKay, 1995,1996b, 1998a,b). The viticulture industry, which is by far the largest water buyer, is also an operation that requires large areas and large financial inputs.  Hence, large corporations are more likely to take over the farming operations.  This trend is also evident when looking at the buyers’ names, these contain a large proportion of company names some of which are well know such as BRD Hardy while others are less well known. This trend was also supported when looking at the number of transfers the buyers were involved in. Within the GMID the maximum number of transfers any buyer was involved in was 6 and that was only one buyer. Along the River Murray in South Australia 12 buyers were involved in 6 or more transfers. One buyer participated in 29 transfers while another participated in 30 transfers. The negative impacts of large operations that were suggested by Lawrence (1992a) are therefore more likely to occur along the River Murray in SA than within the GMID.

To investigate the above issues further a number of issues regarding each seller and buyer were further investigated. The following was established using the files of the water authorities as well as interviews with the sellers and buyers:

· the size of the irrigated area at the start of the study period;

· the size of the allocation at the start of the study period;

· the total volume of water bought or sold during the study period;

· the number of transfers each buyer and seller were involved in during the study period;

· whether the sellers were going to reduce the irrigated area as a result of the sale? If so, they were asked by how many hectares;

· whether the buyers were going to expand the irrigated area as a result of the water purchases?  If so, they were asked by how many hectares. 

The total allocation for each buyer and seller was computed as well as the number of irrigated hectares at the beginning and the end of the study period. This information enabled an analysis of the extent to which water trade has caused a consolidation of irrigated farming into larger units. The result of these analyses can be seen in Table 1 for the GMID and in Table 2 for the River Murray in South Australia.

Table 1 shows that the buying properties were bigger than the selling properties at the beginning of the study period and naturally this difference became even larger at the end of the period. This was the case both for the size of allocation and the size of the irrigated area. The difference is however not very significant. Most properties are still well within what must be considered family farms. There is no doubt that trade generally results in larger units but also that some farms cease operations while other new farms are started.  The sellers’ allocation figures indicate that 15.1 percent of the sellers sold their entire allocation.  It can also be noted that within the GMID there are still approximately 12 percent of the sellers who have an allocation without having any irrigated land. Sleeper water is still available among the water right holders who have already been active in the market.
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It is interesting to note that the proportion of sellers with less than 50 hectares has been reduced as a result of water trade. This must mean that it is the smaller farmers of unviable sizes of less that 50 hectares that are selling in order to opt out of irrigation. Among the buyers the number of irrigators with less than 20 hectares has increased while the number of farmers between 20 and 50 hectares has been reduced and the proportion of properties with more than 50 hectares has increased. This suggests two different movements. It could be anticipated that hobby farmers and rural residents are buying small proportions of water to maximise their lifestyle driven benefits while commercial farmers are buying in order to increase their irrigated area to above 50 hectares in order to become viable. The negative impacts of consolidations into very large units, as discussed by Lawrence (1992a), are therefore not likely to be caused by this development.

Three cross tabulations and chi-square tests were conducted in order to establish the nature of the sellers and buyers still having less than 50 hectares of irrigated land. These tests were to establish the relationships between farm size and non-commercial farms, farm size and private diverters and finally between non-commercial farms and private diverters. Non-commercial farms are identified by sellers and buyers describing their property during the telephone interview as either a ‘rural residence’, ‘retirement property’ or ‘hobby farm’, in the following the term life-style farmers will also be used. It was established that there was no significant relationship between water sellers with non-commercial farms and water sellers who were private diverters (Person Correlation Chi-Square p=0.253). That is, sellers with non-commercial farms were proportionally distributed among private diverters and irrigation area farmers. The second test showed a significant relationship between farm size and sellers with non-commercial farms (Person Correlation Chi-Square p=0.003). This shows that a very large proportion of sellers with less than 50 hectares were life-style farmers. These were likely to have sold water excess to requirements for their lifestyle driven purposes. The sellers were not dependent on their property’s ability to earn an adequate operating surplus.  The final test showed a significant relationship between water sellers with farms of less than 50 hectares and sellers who were private diverters (Person Correlation Chi-Square p=0.003).  That is, sellers having properties with less than 50 hectares were mainly private diverters.  In conclusion, a significant proportion of the sellers with less than 50 hectares was either life-style farmers or commercial farmers being private diverters.

As can be seen from Table 1, 67.7 percent of the sellers had less than 50 hectares of irrigated land at the end of the study period. This group of sellers provided 50.3 percent of all the water sold. This group of small, predominantly life-style farmers was thus selling a significant proportion of the water. This sector of the water markets therefore has an important function. This 50.3 percent of the water would, without water trade, have been locked into small non-viable commercial farms or life-style farms. Water trade in this way has assisted the structural adjustment within the community by facilitating the concentration of productive land and water into larger more profitable units while allowing smaller proportions of predominantly unsuitable farming land as well as excess farm improvements to be converted to life style driven purposes.

The same three tests were carried out for the buyers. In the first test it was found that there was a significant relationship between the buyers being private diverters and being life-style farmers (Person Correlation Chi-Square p=0.000). That is, a significant proportion of the private diverter buyers had a life-style farm. There was also a significant relationship between buyers having less than 50 hectares and being private diverters. That is a significant proportion of buyers with less than 50 hectares was private diverters. Finally, there was a significant relationship between having less than 50 hectares and being a life-style farmer. That is, a significant proportion of buyers with less than 50 hectares had life-style farmer (Person Correlation Chi-Square p=0.000). In conclusion, a significant proportion of the buyers having less than 50 hectares was life-style farmers either within irrigation areas or as private diverters.

As can be seen from Table 1, 35.5 percent of all buyers had less than 50 hectares at the end of the study period, however this group of buyers only purchased 18.4 percent of all the water. Also among the buyers the water market played an important role in facilitating the needed adjustment. A small group of non-commercial hobby farmers and rural residents purchased smaller volumes of water in order to maximise their life style driven benefits from non-viable farmland and improvements enabling the local communities to retain their total population. This process facilitates the adjustment process and helps uncoupling the local economy from agriculture (Stayner and Revee, 1990).

Looking at the mean allocation per hectare figures at the bottom of Table 1 it can be seen that buyers and sellers had much the same mean allocation of around 2.4 ML/ha at the beginning of the study period.  At the end of the period this had however changed. The sellers mean allocation was reduced to 1.8 ML/ha while the buyers had increased to 2.5 ML/ha. This further emphasises the point that trade within the GMID tends to generate a group of water poor farmers increasing their dependence on annual sales water and temporary water trade (Bjornlund and McKay, 1999).  A total of 24.2 percent of the sellers sold water to an extent where the proportion of their prior allocation sold and used added up to more than 100 percent without making some kind of adjustment to their irrigation activities or methods.  This development could potentially have a significant social impact within the irrigation communities and thereby a significant impact on the integrity of the rural communities. 
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Table 2 supports the findings that in South Australia trade seems, to a larger extent than within the GMID, to concentrate water in larger units. The difference in the size of allocation and irrigated area between the sellers and buyers, before and after the transactions, was much more significant even though sellers to a lesser extent were reducing their irrigation activities. The consolidation of large volumes of water was created through many smaller transfers activating unused allocations or larger transfers of sleeper licenses (Bjornlund, 1999). Standard deviations of both mean allocation and property size was also much larger than within the GMID for both the sellers and the buyers indicating a larger dispersion. This was caused by the difference between the irrigation area irrigators and the private diverters and the difference between life-style farming properties and commercial farming properties. In the irrigation areas both sellers and buyers have relatively small allocations and irrigated areas whereas among the private diverters some irrigators are very substantial and almost all new developments and corporate farms are among private diverters (Bjornlund, 1999).

The ranges used in Table 2 for size of irrigated area were chosen in order to compare with farm cash operating surpluses for horticulture and viticulture provided by Fitzpatrick (1992): 

· less than 15 hectares generated a cash surplus of less than $10,000; 

· 15 to 25 hectares between $15,000 and $30,000;

· 25 and 40 hectares between $30,000 to $40,000; and 

· for farms above 40 hectares the cash surplus was on average $184,000. 
The number of sellers without irrigation increased by 19.2 percent. This caused a decrease particularly in the number of properties with less than 15 hectares. That the sellers stopping irrigating were the smaller sellers is also indicated by the fact that the mean irrigated area only declined slightly.  Among the buyers the 12 percent reduction in sellers with no irrigated area has mainly increased the proportion of properties within the 25-40 hectare and 40 hectares plus categories which represent financially viable properties. That no reduction took place in the proportion of buying properties in the less than 15 is likely to represent the hobby farmers and rural residents purchasing marginal volumes of water in order to maximise the lifestyle driven benefits from their properties.

The same three cross tabulations and Chi-Square tests were conducted along the River Murray in South Australia in order to establish the nature of the buyers ending up with less than 15 hectares. It was established that there was no significant relationship between water buyers with life-style farms and water buyers within irrigation areas (Person Correlation Chi-Square p=0.428). That is, buyers with life-style farms were proportionally distributed among private diverters and irrigation area farmers. The second test showed a significant relationship between farm size and buyers with life-style farms (Person Correlation Chi-Square p=0.000). That is, a significant proportion of buyers with less than 15 hectares had life-style farms. These are likely to have bought water to maximise their lifestyle driven benefits from their properties and were therefore not dependent on their property’s ability to earn an adequate operating surplus.  The final test showed some relationship between water buyers with farms of less than 15 hectares and buyers within irrigation areas (Person Correlation Chi-Square p=0.066).  That is, commercial farmers with less than 15 hectares were mainly located within irrigation areas.  In conclusion, water buyers who ended up with less than 15 hectares irrigated land at the end of the study period were either life-style farmers within irrigation areas or private diverters or commercial farmers within irrigation areas.

Looking at Table 2 it can be seen that quite a substantial proportion, 44 percent, of all the buyers ended up with less than 15 hectares. This group of buyers however only purchased 7.5 percent of the water. Again, it can be seen that this group of buyers was purchasing small volumes of water to maximise their life style driven benefits from property ownership. As within the GMID this constitutes a significant role in the structural adjustment process especially in the Riverland where property sizes traditionally are very small. Without the ability to sell both excess farm improvements and non-viable land and planting to non-commercial farmers the consolidation of suitable farmland into larger viable units could not take place.

The same three tests were conducted on the sellers with the same outcome. There was no significant relationship between sellers being located within irrigation areas and sellers having life-style farms (Person Correlation Chi-Square p=0.267). The same significant relationship was found between sellers having less than 15 hectares and being life-style farmers (Person Correlation Chi-Square p=0.000). For sellers there was also a significant relationship between sellers having less than 15 hectares and sellers being within irrigation areas (Person Correlation Chi-Square p=0.010). In conclusion, sellers with less than 15 hectares were mainly life-style farmers or commercial farmers located within irrigation areas.  For the sellers a very large proportion of the selling properties or 85 percent ended up with less than 15 hectares at the end of the study period. This group of sellers provided 70 percent of all the water sold. As within the GMID a very large volume of water was sold out of small non-viable farming properties which for a significant proportion were non-commercial farms not dependent on the less than 15 hectares providing a cash surplus to maintain the family unit.  

Studying the mean allocations in Table 2 it can be seen that sellers at the end of the study periods and the buyers both at the beginning and the end of the study period had much the same mean allocation per hectare. The 7-8 ML/ha should be considered satisfactory for vine production with modern irrigation technology and management.  The sellers had a considerably higher per hectare allocations at the beginning of the period. This again indicates that most sellers along the River Murray in South Australia were selling unused allocations.

To further investigate the different impact of trade on the consolidation of farms into large units between the GMID and the River Murray in South Australia the total volume of water traded by each buyer and seller during the 1994 to 1996 period was computed. The outcomes can be seen in Table 3.


[image: image3.wmf]  Table 3

:  Total quantity of water traded by each seller and buyer during the 1994-96 period.
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GMID

River Murray-SA

       GMID

        River Murray-SA

  Volume (ML)

Sellers

1

Wat

er

2

Sellers

1

Water

2

       Buyers

1

   Water

1

    Buyers

1

   Water

2

  Less than 50

61.9

21.8

13.4

  1.3

       57.4

         25.9         63.0          9.4

  51-100

17.9

19.8

55.0

18.8

       25.3         31.3         16.7        10.2

  101-150

  9.9

16.2

17.7

16.5

         9.3

         15.9          5.8           5.2

  151-200

  4.4

11.3

  7.8

14.3

         4.2

         10.5          2.9           3.6

  201 or more

  6.0

31.0

  6.1

49.1

         3.8

         15.6         11.6        71.6

  

1

 

The

 

percentage of sellers or buyers who traded a volume of water within each range.

  

2

 

The

 

percentage of all water traded by buyers or sellers who traded a volume of water within each range.


Table 3 clearly illustrates the findings discussed under Tables 1 and 2. Among the buyers along the River Murray in South Australia the large proportion of mainly small non-commercial buyers constituted 63 percent of all buyers who only purchased 9.4 percent of all the water. At the other end of the scale, 11.6 percent of the buyers purchased 71.6 percent of all the water. These were the large corporations, which were buying large volumes of water especially for new vineyards. Within the GMID a much smaller proportion of the buyers purchased such large volumes.  Within the GMID much larger proportions of buyers purchased smaller volumes of water mainly to substitute annual sales water and for drought protection of existing crops.
Conclusions

Water markets have showed clear promise in facilitating the ongoing process of farm adjustment and structural change within the irrigation industry. Water has moved to more efficient and higher value producing properties. Water has consolidated into farming units of more viable sizes without showing evidence of a corporate takeover of the industry. However trade seems to polarize the irrigation communities into two groups, one consisting of large family operations depending on a non-family workforce and a group of smaller properties depending on off-farm work. There is some evidence in South Australia of corporate farms buying large quantities of water for viticulture and horticulture which should be expected since this industry is very capital intensive and out of reach for many family operations. 

Irrigated communities have a better ability to adjust than more remote dry land regions and our research suggests that the joint impact of water trade and increased demand for life-style farms has had a dual impact within irrigation areas. On the one hand it has concentrated water into larger more viable units and on the other it has allowed owners or buyers of life-style farms to buy or sell small volumes of water to maximize their life-style benefits or help financing the purchase. Both sites of this duality are important in the adjustment process and to maintain the viability of rural communities. As water and land consolidates into larger units some farm improvements must be excess, water markets enable the continued use of these improvements either by life-style farmers or by allowing the previous farmer to remain on the farm and sustain by dry land farming and/or off-farm work. Rather than causing a decline in the rural population the adjustment process within these communities seems to facilitate a change in the composition of the population. This is contrary to the development within more remote dry land regions described by Lawrence and Williams (1990) where ‘a more productive agriculture is coming to mean less productive and viable rural communities’ (p40). 

There is some evidence to suggest that the workings of the market has some potential negative community impact within the Goulburn-Murray Irrigation District in Victoria with many irrigators selling water on which their existing production depends. This development raises doubt about the long term viability of these farmers as well as their future ability to adjust or re-settle.  This could suggest the introduction of some sort of evaluation of the selling properties to prevent the ability of permanently selling water from forcing or persuading irrigators to sell a long term asset in order to support annual operation cost or pay off short term debt. It is in the interests of both the society and the individual to maintain existing properties in a long term viable condition for irrigation or stop irrigation all together. This both from an environmental and social perspective.

Water trade in Australia has never been left to raw market forces. Both present and past market policies have been under some king of government regulation. The main emphasis of this regulation has been to ensure water use efficiency and prevent environmental degradation. The original designers of water trade policies did not perceive social and community issues to be of major concern. In most areas some kind of cap exists on how much water can be traded out of any given area to allow communities and authorities to adjust to the changing conditions.  The outcome of this research does not suggest introducing such regulations either. The duality of the market discussed above appears to be promoting a sustainable, if somehow changed, rural community. The authors have no doubt that water trade so far has improved rural amenities and preserved cultural diversity. This is supported by anecdotal evidence within the areas most affected from rural decline prior to trade and is also supported by a recent newspaper report (Week-end Australian 28.8.99) suggesting that water trade generates rural revival.
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  Table 2:  Differences Between Selling and Buying Properties – 


   River Murray, SA:  1994-96. (Source: Bjornlund, 1999)






% of


  



Sellers 


Buyers


  Measure


Start
Finish

Start
Finish


  Allocation:


  50 Ml or less


39.8
72.2

39.9
  27.7


  50-200



45.9
21.7

31.2
  33.6


  201-500


10.0
  3.9

17.4
  21.9


  501 or more


  3.0
  2.2

10.9
  16.8


  Mean


             152.5
74.5
             222.9        355.2


  Maximum

          4,000.0   2,664.0
          3,597.0     4,124.3


  Standard deviation
             401.0      261.0
             440.8        644.6


  Size of irrigated area:




  No irrigation


10.8
30.0

14.0
  2.0


  15 hectares or less

69.6
55.0

43.0
44.0


  15.01-25 ha


10.8
  9.0

21.0
19.0


  25.01-40


  3.9
  2.0

  7.0
14.0


  40.01 or more


  4.9
  4.0

15.0
21.0


  Mean



13.9
11.9

30.9
46.6


  Maximum

             356.0      356.0
             512.0      536.0


  Standard deviation
               47.3
47.4
               70.2
94.4


  Mean allocation per HA

11.0
  6.7

  7.2
  7.6
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  Table 1:  Differences Between Selling and Buying Properties


  GMID, Victoria:  1994-96. (Source: Bjornlund, 1999)






% of


% of 


  



Sellers 


Buyers


  Measure


Start1
Finish2

Start1
Finish2


  Allocation


  No allocation


  NA
  15.13

    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 allocation


199.2
126.2

226.8
294.2


  Standard deviation

222.9
171.3

201.6
228.7


  Maximum allocation
           1,604.0   1,434.0
           1,213.0   1,338.0


  Size of irrigated area


  No irrigated area

  16.2
  27.33

  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


1,2 Refers to the buyers and sellers allocation at the start and the end of the study  


     period, that is before and after trade

3 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.
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  Table 3:  Total quantity of water traded by each seller and buyer during the 1994-96 period.


  The GMID, Victoria and River Murray, SA (Source: Bjornlund, 1999).


  


GMID

River Murray-SA
       GMID
        River Murray-SA


  Volume (ML)

Sellers1
Water2
Sellers1
Water2
       Buyers1   Water1    Buyers1   Water2


  Less than 50

61.9
21.8
13.4
  1.3
       57.4
         25.9         63.0          9.4


  51-100


17.9
19.8
55.0
18.8
       25.3         31.3         16.7        10.2


  101-150

  9.9
16.2
17.7
16.5
         9.3
         15.9          5.8           5.2


  151-200

  4.4
11.3
  7.8
14.3
         4.2
         10.5          2.9           3.6


  201 or more

  6.0
31.0
  6.1
49.1
         3.8
         15.6         11.6        71.6


  1 The percentage of sellers or buyers who traded a volume of water within each range.


  2 The percentage of all water traded by buyers or sellers who traded a volume of water within each range.



