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ABSTRACT

Structural adjustment is an ongoing process within Australian agriculture. Governments have encouraged this process through rural adjustment schemes and, since the 1990s water markets and pricing policies have been seen as drivers of the process. This paper investigates the structural adjustment impact of temporary water markets within the Pyramid-Boort and Torrumbarry irrigation districts in northern Victoria. This investigation is based on interviews with temporary buyers and sellers in the market during 1998/99, descriptive statistics, factor analysis and cluster analysis are applied to the outcome of this process to group farm businesses depending on their position in the farm adjustment process. These analyses suggest that all sectors of the farming community use water markets to cope with the adjustment pressures. One group uses the markets to retain their farming lifestyle, another group uses it as part of the adjustment process to become larger and more viable, while a third group uses it opportunistically.  The irrigators who are not using the market are significantly smaller and use all their water. The research outcome strongly supports that structural adjustment schemes should concentrate on assisting adjusting farmers to become economically viable and to adopt best practice natural resource management.

INTRODUCTION

Structural adjustment is an ongoing process within all industries. Any industry needs to respond to changes in supply, demand, technology, evolution of substitute goods and the impact of globalization.  Within an increasingly global world, flexibility should be at a premium. It is the districts, industries and businesses best able to adapt to the changing world patterns in demand, supply and commodity prices that will benefit and prosper, while those who fail to do so will lose out.  This process is both between countries, districts and individual businesses. Those who master the process will profit and expand, often by buying-up the businesses failing to do so, or taking over their market share in other ways. Structural adjustment is therefore not a one-off event, or a reaction to a one-off impact within an industry, but an ongoing process, which has both winners and losers. It is therefore, often subject to controversy and conflicts. 

Agriculture is no exception and has undergone continuous changes over many years. Structural adjustment within agriculture might differ from most urban industries, in the severity with which the process can impact on the lives of individual farm families and communities. If a farm family adjusts out of farming, they do not just lose a job, and go and look for another one, as their urban cousins might do. They lose their work, a home, a lifestyle and a community, in which they have often lived for generations, in short, they lose all the traditional benefits associated with farming, and in many instances they are too old, or lack the necessary skills to attract a job outside farming (Musgrave 1990). In addition, the negative impact of the adjustment process on individual farm families is often severe and very apparent, while the positive benefits are more dispersed.

One of the main objectives of introducing water markets was to facilitate the structural adjustment process within irrigated farming. Previous papers have discussed the structural adjustment impact of permanent water markets (Bjornlund & McKay 1999, 2000a,c). This paper will therefore analyze the impact of temporary markets. Structural adjustment has not only been defined as the rate at which unsustainable farmers exit the industry, and thereby cause farm amalgamations, but as the sum of all farm adjustments leading to viable farm businesses, and thereby more sustainable farming communities. This interpretation reflects the view of most rural communities (Barr 1999, 2001) as well as the view of the National Farmers’ Federation (Macfarlane 1997), but is contrary to most current policies emphasizing the need for exit adjustment  (DPIE 1997; Barr 1999). 

The first part will briefly discuss the structural adjustment process and the ability of temporary water markets to facilitate this process. The second part describes the study area, while the third part outlines the methodologies used. The fourth part discusses the socio-economic constructs that seem to exist within irrigation communities reflecting the irrigators’ position in the adjustment process. The final part provides some conclusions and implications of this research.

Water markets and The structural adjustment process

The processes of structural and farm adjustment have been widely discussed in the literature and will not be repeated in depth here (Gow & Stayner 1995; Stayner 1994; Gow 1994,1996; Lawrence 1992a,b, 1994; Lawrence & Williams 1990; Musgrave 1990a; Barr 1999, 2000; Bjornlund & McKay 1999; Higgins & Lockie 2001). It should, however, be noted that three different perspectives exist on structural adjustment: one economic, one social, and one environmental, the latter being a more recently emerging perspective. In a policy context the proponents of the economic perspective favor the use of market driven instruments, while the proponents of the social perspective favor the use of ‘command and control’ or regulatory instruments. The ‘marketers’ will argue that the ‘invisible hand’ of the market will sort out the structural adjustment process and direct land and water resources to the most profitable farm businesses. The proponents of the social perspective will argue that the outcome of this process will be inequitable and have negative social and environmental outcomes. They will argue the need for regulatory instruments to protect social, community and environmental values.  The author will argue that structural adjustment is an inevitable process, as indicated in the introduction, and that neither of the two opposing views in their own right present an acceptable approach to ensure social, environmental and economic outcomes acceptable to both the local and the wider community. The author has elsewhere argued that a policy framework to ensure such outcomes needs to use a combination of the two approaches within a wider planning framework (Bjornlund 2000). Markets can be excellent instruments to reallocate natural resources among competing users provided the operation of such markets is controlled by adequate regulatory instruments to secure social and environmental values as well as an equitable distribution of the economic benefits from using such resources. 

Water markets have emerged in Australia since 1983, when they were first introduced in South Australia. They are increasingly being relied upon to facilitate structural adjustment within the irrigation (COAG 1994; The Joint Study 1999). It was the expectations of policy makers that water markets, combined with other policy instruments, such as full cost recovery prices, would facilitate a reallocation of water away from inefficient low value irrigators on unsuitable soils, to efficient high value irrigators on suitable soils. Such reallocations would increase the economic output from the limited resource, reinvigorate rural communities and generate environmental benefits (Bjornlund & McKay 2000a; Cullen et al. 2000). It was further anticipated that the buyers would be able and willing to compensate the sellers in the process, and that it therefore would be perceived to be socially equitable. In the early periods of permanent water markets with relative low levels of market activities, and where the sale of unused water determined price levels, there is some doubt whether the process has been socially equitable (Bjornlund 2001; Bjornlund & McKay 2000b). Also, studies by both Syme et al. (1999) in Australia and by Keenan et al. (1999) in USA found that water markets alone were not considered a fair and acceptable process for allocating or reallocating water. Tisdell et al. (2001a,b) found strong support for water authority intervention in water trading if the resulting distribution of water is not considered fair and just. This perception was found among both active irrigators and the wider irrigation community within two Australian catchments.

In all States, except South Australia, temporary markets were introduced first. It was feared that permanent markets would have a negative impact within selling irrigation districts, if significant volumes were exported out of the district (Bjornlund & McKay 1998). It has been argued that permanent markets are essential to facilitate long-term structural change, since farmers would be reluctant to commit significant financial investments in irrigation infrastructure, without the long-term control of the water supporting such infrastructure (Bjornlund & McKay 2000c). As temporary markets became established, and irrigators became more familiar with their operations and potential benefits, they have been far more widely adopted, moving ten times as much water as permanent markets (Bjornlund & McKay 2001a). This process has been facilitated by the emergence of water exchanges in Victoria and NSW (Bjornlund & McKay 2001b). It has also become apparent that these markets potentially can have a significant adjustment impact by:

· Allowing irrigators, responding to the adjustment pressure by expanding, to buy additional water temporarily, while they invest in other farm adjustment processes, such as buying more land, improving irrigation or drainage infrastructure, changing production etc. 

· Allowing irrigators producing annual commodities to make annual business decisions depending on prices, demand and supply for commodities including water. If the price of their main commodity is high relative to the price of water, they can buy more water to increase production. When the price of their main commodity is low relative to the price of water, they might be better off selling the water to farmers with a higher valued production that season.

· Allowing irrigators to maintain production in an environment of reduced sales-water allocations while they consider their long-term responses.

· Allowing irrigators responding to the adjustment pressure by contracting or converting out of irrigation to sell water annually during the transition period, enabling them to change back again, if the process is unsuccessful. 

· Allowing irrigators making the above transition to retain the water on the property if they perceive that this will be the best protection of value of their assets and thereby put them in a better position if they later decide to exit adjust and want to sell the farm (Bjornlund 2001).

· Allowing irrigators responding to the adjustment pressure by opting out of farming to stay on the property. The annual income generated from selling the water, supported by off-farm work, might allow them to stay on the property. This outcome would allow the present generation of farmers to stay within their communities and thereby help maintain their social fabric. This would offer both the individual and the community time to adjust.

the study area and the structural adjustment process

This study concentrates on the western part of the Goulburn-Murray Irrigation District in northern Victoria (Figure 1). This area has two sections: the Torrumbarry irrigation districts supplied by the Murray River, and the Pyramid-Boort irrigation districts supplied by the Goulburn River including the Tragowel Plain. Both sections have large areas with very high soil salinity levels caused by the dual impact of intensive inefficient irrigation, and the presence of high and very saline water table. This has had a significant impact on the productivity of the area, and thereby the ability of farming enterprises to stay in business and prosper. In addition, land uses are mainly mixed farming, annual pastures and cropping, which in general are considered to be low value uses.  Structural adjustment has therefore been widely promoted. In the 1980s, Salinity Plans were developed by a Tragowel Plains community group to promote new farming strategies to ‘live with salt’, using new technology, the identification of saline areas, and specific farm management recommendations. Farmers were encouraged to stop irrigating saline soils, and find alternative uses for the saved water yielding a higher return particularly perennial pastures for dairy, on non-saline soils on the farm, or by selling the water to farmers with suitable land and the ability to develop it (Barr 1999).

Figure 1: Map showing the Pyramid-Boort and the Torrumbarry irrigation districts
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Soon after the implementation of the Tragowel Plains Salinity Plan commenced, a serious structural weakness was found in the Torrumbarry Weir, which supplies the Torrumbarry irrigation districts. Under the Murray-Darling Basin Agreement, both the Federal and State Governments were committed to rebuilding the weir.  The Federal Government was reluctant to do so, since the new weir would continue to support inefficient irrigation of annual pastures on saline soils.  The Government attempted to make their contribution subject to a commitment by the State and local communities, to restructure irrigated agriculture. The State Government pointed to Salinity Plans, such as the Tragowel Plains, as facilitators of such structural changes. The Federal Government was reluctant to accept this, since they detected a fundamental conceptual difference between their idea of structural change, and the one in the Salinity Plan. The Federal Government found that exit adjustment was the way to facilitate structural change, while local communities, most concerned with their social sustainability, saw improved farm business performance as the most effective way (Barr 1999). The Loddon Murray 2000 Plus Group also held this view, arguing that there was little to be gained by using structural adjustment funds to encourage farmers to exit adjust. They would rather use the funds to assist farmers to build up viable businesses and saw this process as a requirement for future successful farm amalgamations. As it turned out there was little demand for the exit adjustment component of the Loddon Murray 2000 Plus Program (Barr 2001). 

It is important to understand that irrigators in the region receive water in two different ways: 1) a water right, with a very high level of security of delivery at 97 out of 100 years, and 2) an annual sales-water allocation, the size of which varies from year to year depending on availability. Sales-water allocations have historically been high, often in excess of 100% of water right. As a result, dairy farmers have developed their properties to a level, where they depend on an average of 160% of water right. Sales-water allocations have been very low during the latter years due to the interaction of three factors: 1) low natural precipitation, 2) increased use of water markets, activating unused water, and 3) a limit on total extraction of water under the Murray-Darling Basin Cap. This has placed farmers under pressure to buy additional water on the water market.

methodology

Telephone interviews were conducted with 100 buyers and 100 sellers of temporary water during 1998/99, as well as 100 irrigators who had not participated in any kind of water trading.  Merging the water rights register and the water trading registers of Goulburn-Murray Water identified buyers and sellers on both the temporary and permanent markets as well as non-traders. To eliminate the impact of residential properties, and minimize the impact of hobby-farmers, only farm businesses, which had net-traded more than 40ML, and with a water right of 50ML or more, were included in the analysis. The 100 respondents represent 63.3% of all the net selling and 49% of all the net buying farm businesses during the season. The 100 non-traders represent 25.9% of all non-trading farm businesses, and the total sample of 300 represents 17.3% of all farm business. The interviewers were provided with lists of potential respondents and were asked to randomly interview a certain number from each list. These numbers and lists were generated to ensure that an even geographical distribution throughout the study area was achieved. During the telephone interviews the respondents were asked a number of questions related to:

· socio-economic information: family status, family succession in farming, farm income, off-farm work dependence, and education;

· professional and community involvement: membership of farming organisations and community groups, use of extension services and participation in training events;

· property characteristics: volume of water right, irrigated area, land use and water use;

· irrigation efficiency: presence and extent of laser grading, re-use system, surface drains and off-farm drainage; use of whole-farm-plan and use of irrigation scheduling aids;

· past and future farm adjustment activities: increase in irrigated area, increase of water right, change of land use, install or improve irrigation and drainage infrastructure;

· their perception of how their productivity develops (on a 1-5 scale: 1=strongly decreasing to 5= strongly increasing), and whether they found their property to be long-term viable;

· whether they expected to stay on the property for the next 10 years and expected family continuity of their property;

· their perception of a number of issues as threats to the long-term viability of their property (on a 1 to 5 scale:  1 = no threat to 5 = severe threat);

· their agreement with of a number of water policy statements (on a 1 to 5 scale:  1 = strongly disagree to 5 = severe strongly agree); and

· how important a number of reasons were in their decision to buy, sell or non-trade (on a 1 to 5 scale: 1 = not important to 5= very important).

Initial analysis was conducted on the outcome of the interviews using simple descriptive statistics and cross tabulations, and Chi-Square tests were applied to indicate significant differences between buyers, sellers, and non-traders with respect to the characteristics and perceptions. The outcome of this process is shown in Figure 2. However, the analysis clearly indicated that among all three categories, there appeared to be a division in socio-economic and property characteristics, as well as farm adjustment activities, depending on their perception of the various threats to their long-term viability and their agreement with the various water policy issues. These differences seem to reflect the irrigators’ position in the farm adjustment process, and indicate the presence of different socio-economic constructs. The initial analyses confirmed previous findings of an increasingly stratified farming structure consisting of: large viable producers, small semi-viable producers using off-farm work to subsidize farm activities, and economically vulnerable producers, who are unable to adjust despite economic signals from the market place (Gray et al. 1995). This is somewhat different to the process of ‘dualism’ identified within US Agriculture (Albrecht 1997,1998).  

Figure 2: Key characteristics of Buyers, Sellers and Non-traders




Factor and cluster analysis were therefore 

Factor and cluster analysis were therefore applied to the data to identify and quantify the observed socio-economic constructs. The following two sections will briefly discuss Factor and Cluster Analysis. The section on Factor Analysis will also discuss the outcome of the analysis, since these outcomes are not of primary interest to the study, but rather a method of preparing part of the data for Cluster Analysis. The outcomes of the Cluster Analysis form the basis for the discussions in the part ‘The socio-economic constructs of irrigation communities’.

Factor Analysis

Factor analysis is a multivariate technique used to examine patterns within a large number of variables by identifying underlying constructs represented by a smaller number of factors. Each of the factors can then be given an identity based on the nature of the variables with high factor loadings on that factor. Factor analysis is used for a number of purposes: it can be used to identify the nature of the underlying constructs within the data, and since each case gets a score on each of the factors, it is possible to use these factor scores in subsequent analysis. This is often desirable, either because the subsequent technique is unable to accommodate a large number of variables, or because significant multicollinearity exists between the original variables, and many statistical techniques are unable to cope with such conditions. In this study, factor analysis was applied due to the latter condition. The factor scores were used for the cluster analysis, as substitutes for the original ratings of the various threats to the long-term viability of the irrigators’ properties.

	Table 1: Factor Analysis based on the irrigators' perception of farm threats.

	Threat
	Buyers
	Sellers
	Non-traders

	
	Fac 1
	Fac 2
	Fac 1
	Fac 2
	Fac 1
	Fac 2

	Properties need to be a lot bigger today and I can’t afford that.
	0.720
	
	0.793
	
	
	0.586

	Increasing water prices.
	0.591
	
	0.663
	
	0.774
	

	Falling annual sales water allocations.
	
	0.754
	
	0.733
	
	0.632

	To be viable I need to invest in better irrigation and drainage infrastructure and I can’t afford that.
	0.768
	
	0.703
	
	0.558
	

	I need to convert to higher value production, but I do not have the knowledge, expertise and finance to do that.
	0.794
	
	0.803
	
	0.710
	

	To be viable I need to increase my water right but I can’t afford that.
	
	0.661
	
	0.543
	0.664
	

	Farm incomes are so low that we only remain on the property by ‘tightening the belt’, living off depreciation’ or increasing debt.
	
	0.736
	
	0.841
	
	0.726

	Soil salinity levels and water tables and salinity levels are rising
	
	
	
	
	0.636
	-0.581


Factor analysis was applied using SPSS and the factors were extracted using principal component analysis using a Varimax rotation and a minimum factor loading of 0.5. Since no prior research exists to suggest how many factors to include, two statistical methods were used both based on analysis of ‘eigenvalue’, which measures the proportion of variance explained by the factor. Factors with an ‘eigenvalue’ of less than one are not considered adequate, and when a significant drop in ‘eigenvalue’ between subsequent factors takes place, it is recommended to stop including additional factors (Hair et al. 1995).  The proportion of the variance explained by the new factors, measures the explanatory power of the analysis. In this study the variance explained was between 50% and 55%. This is a rather moderate outcome, but found sufficient for the purpose of this analysis. 

The result of the Factor Analysis can be seen in Table 1.  A two-factor solution was chosen in all three cases. The Scree Plot flattened out sharply after the second factor, and the eigenvalue of the third factor was 1.075, 0.999 and 0.987 respectively. Total variance explained by the two-factor solutions was 51.51%, 52.48% and 52.48%.  The factor loadings are all positive (with the exemption of salinity for Factor 2 for the non-traders), that is, the higher the individual irrigator scores on the factor, the more severe they perceive the threats included in that factor. A high score on factor 1 indicates that irrigators are struggling to keep their property viable due to the adjustment pressures, and a high score on factor 2 indicates that the irrigator is affected by restricted water supply and low farm income. The result for non-traders is different: the need for bigger properties is part of factor 2, while the need to increase water rights is part of factor 1. This possibly reflects that properties among the non-traders are significantly smaller than among the buyers and sellers.

Cluster analysis

Cluster analysis is used to identify homogeneous groups of objects or individuals based on a number of characteristics. The process clusters the individuals together, such that those included in one cluster are as similar as possible to each other, and as different as possible to those in the other clusters. The method is based on measuring distances between the individuals on the selected characteristics. A number of different distance measures can be adopted; in this case the Euclidean distance has been used. The method is strongly dependent on the researcher’s ability to identify the characteristics on which the objects are to be grouped. In this study, the initial exploratory phase gave strong support for the idea that irrigators could be clustered based on their perception of a number of issues as threats to their long-term viability, their opinion of a number of contemporary water policy issues and a few other variables. Cross tabulating these perceptions and opinions against property and personal characteristics supported the hypothesis that such clusters would show significant differences in property and personal characteristics, reflecting the irrigators’ position in the farm adjustment process. The preferred method of determining how many clusters to use is a hypothesis based on prior research, backed by a visual inspection of a dendrogram and an analysis of the agglomeration coefficients. In this research, it was possible to follow this approach, since the initial cross tabulation and Chi-Square tests suggested the existence of three clusters.  

SOCIO-ECONOMIC CONSTRUCTS OF IRRIGATION COMMUNITIES

The initial hypothesis was that three broad groups of irrigators existed within buyers, sellers and non-traders: 1) actively adjusting irrigators, 2) non-adjusting irrigators, and 3) comfortable large farm businesses. The SPSS package was therefore asked to produce a three-cluster solution. The correctness of this decision was then tested as discussed above. 

A Discussion of the buyers

Cluster analysis was carried out on the buyers based on

· the irrigators’ factor score on Factors 1 and 2 (Table 1);

· the extent to which irrigators agreed with a number of statements related to water policy issues;

· how the irrigators perceived the productivity of their property developing; and

· how important the irrigators rated ‘low annual sales-water allocations’ and ‘I need the water permanently but cannot afford to buy’ as reasons for buying water during 1998/99.

	Table 2: Cross tabulations and Chi-Square tests – GMID: Buyers

	
	Cluster 1
	Cluster 2
	Cluster 3
	Sign.2

	N
	49 (55%)
	29 (33%)
	11 (12%)
	

	Label
	Adjusters
	Non-adjusters
	Comfy
	

	Net farm income
	15-50000
	15000-/refused
	50,000+
	0.007

	Participate in training events
	yes
	Exp1.
	No
	0.175

	Member of professional organisation
	No
	exp
	Yes
	0.026

	Use aid in scheduling irrigation
	exp
	no
	Yes
	0.104

	How do you consider your productivity is developing
	increasing
	exp
	Steady
	0.178

	Intend to change production
	exp
	no
	Yes
	0.109

	Have changed production
	yes
	no
	Exp/yes
	0.171

	Have installed or improved irrigation and drainage infrastructure
	yes
	no
	Exp/no
	0.018

	Intend to increase water right
	yes
	exp
	No
	0.007

	% of allocation used
	150%+
	125-150
	100-150
	0.138

	1 Exp = the statistically expected distribution, 2 Persons Chi-Square Significant P.


The cluster solution had 49 members in cluster 1, 29 in cluster 2, and 11 in cluster 3. To create a profile of the buyers included in each cluster, Cross-Tabulation and Chi-Square tests were carried out. The significant results of these are listed in Table 2 and the means for some selected key variables were computed and are reported in Table 3 and support the following three clusters:

	Table 3: Mean ratings for selected variables Cluster 1-3 – GMID: Buyers

	Variable
	Cluster 1
	Cluster 2
	Cluster 3

	N
	49 (55%)
	29 (33%)
	11 (12%)

	Label
	Adjusters
	Non-adjusters
	Comfy

	Properties need to be a lot bigger today and I can’t afford that1
	2.33
	2.45
	2.18

	Farm incomes are so low that we only remain on the property by ‘tightening the belt’, living off depreciation’ and/or increasing debt1.
	2.57
	2.38
	1.64

	To be viable I need to increase my water right but I can’t afford that1
	2.78
	3.03
	1.18

	Falling annual sales water allocation1
	4.06
	4.17
	3.73

	The Murray Darling Basin Cap is going to ruin many farmers because annual sales water allocations will be reduced1
	3.76
	3.23
	1.36

	It is essential to make allocations to the environment otherwise irrigation will not be long-term viable1
	3.04
	3.79
	3.72

	I am willing to reduce annual sales-water allocations in order to ensure sufficient allocations for the environment1
	1.84
	2.17
	2.63

	Full cost recovery prices will drive irrigated farming with the GMID into bankruptcy1
	3.33
	3.68
	2.00

	Water trade should not be allowed because it activates unused water and reduces annual sales-water allocations1
	2.61
	3.00
	1.18

	It has to be possible to transfer water permanently otherwise it is not possible to make long-term commitments1
	3.73
	3.69
	4.36

	I only agree with temporary trade since the water stays on the property1
	3.82
	3.28
	1.64

	% of irrigated land in cattle
	16.67
	6.41
	10.84

	% of irrigated land in cropping
	8.00
	8.74
	36.88

	% or irrigated land in dairy
	61.87
	75.19
	42.71

	% of irrigated land in sheep
	11.33
	6.54
	4.95

	Annual sales water allocation was very low1
	4.78
	3.17
	4.81

	I need the water permanently, but keep buying annually because I can’t afford to buy water rights1.
	4.31
	1.58
	4.90

	There was a one off opportunity to sell more of a certain product1
	1.76
	1.69
	2.39

	% of Water Right used
	181.93
	131.00
	129.67

	% of Water Right bought
	93.5

       (388)
	315.6

(1478)
	28.8

(16)

	Water Right (ML)
	511
	605
	698

	Water Right per irrigated hectare
	4.46

(4.9)
	9.05

(15.78)
	2.16

(1.2)

	Total area irrigated
	252.87
	205.48
	372.54

	1  for a discussion of the rating see the Methodology section. Figures in brackets are standard deviations.


Cluster 1, The ‘adjusting’ irrigators

Irrigators in this cluster, which is the largest with 49 members or 55% of all buyers, are in the middle income bracket, are active in improving their farming knowledge, and use aid to schedule irrigation. They are active in the farm adjustment process by changing production, improving irrigation and drainage infrastructure, and increasing water rights, and therefore consider their productivity to be increasing. They have most emphasis on grazing activities, with 62% of their irrigated area in grazing for dairy and a larger proportion of irrigated land in grazing for cattle and sheep. The fact that they have the highest percentage use of water right, with a mean of 182%, and a relatively low volume of water right per hectare indicates that they are struggling to expand their production in an environment of low sales-water allocations. They are therefore worried about all issues, which might further reduce water allocations, such as the cap, water trading, and the need for environmental allocations. They are planning to buy additional water rights within the next five years, because they cannot afford to do so at the present, since they have invested heavily in other adjustment measures. They are meanwhile buying temporary water to facilitate the expansion and adjustment process and fill the gap left by low sales-water allocations. They are likely to have borrowed money to facilitate this process, and are operating close to their financial margin, and are therefore vulnerable to any factors which might worsen their financial position, such as increased water prices, low commodity prices and low annual allocations. These irrigators are at risk of being forced into exit adjustment due to their investments in expansion and better farming practices. This reflects the findings of McDougall (1992) that farmers on better soils, who are tempted to borrow money for farm improvements, suffer most and often end in bankruptcy. Also, Barr (1999) found that the adjustment pressures during this period caused many farmers on the Tragowel Plains, who have invested in Best Environmental Management Practices such as land re-layout, to exit farming. 

Cluster 2, the non-adjusting irrigators

The irrigators in this cluster, which is the second largest with 29 irrigators or 33%, are struggling to stay in farming, and are buying water to defend their existing production. They have very low incomes, and a high proportion of people who refuse to give income information, suggesting that these irrigators also have very low income. They are inactive in the adjustment process, and thus not active in improving their financial position. These farmers are struggling to remain on the property, and have given up developing their property any further. The very high percentage of water right bought and the very high standard deviation reflect that some irrigators are almost entirely supporting their irrigation with temporary water. A number of these irrigators are likely to have sold their water right to remain on the farm and therefore now are dependent on annual purchases. This group of irrigators was clearly identified by Bjornlund & McKay (2000b). Their water use is between 125-150%, with a mean of 131%, which means that at historical levels of sales-water allocations, most of these irrigators would not have had to buy water and are only buying to maintain production due to declining sales-water allocations. They are therefore concerned with the impact of the cap, and show the highest level of agreement with not allowing any trade, because it activates unused water and thereby reduces sales-water allocations. They have the smallest farms but larger water rights than the irrigators in cluster one reflecting the high level of concentration on dairy production. Permanent pastures for dairy production demand high volumes of water use per hectare and the dairy industry was going through a tough period with deregulation increasing the adjustment pressure and with a milk pricing and cost structure penalising small producers (Country News 27.8.01). These farmers are likely to have decided to stay on the farm, and leave any exit adjustment decision to the next generation. They have followed a conservative strategy of debt and risk minimisation, increasing their ability to withstand tough economic times as suggested by Barr (1999). These findings confirm the argument that farmers in financial difficulties are most likely to adopt environmentally unsustainable farming practices due to a high effective discount rate (Quiggin 2001). Several researchers have shown that life-style or intrinsic values have a significant bearing on the decision to stay in farming (Glyde & Vanclay 1996 and Mesiti & Vanclay,1996). 

Cluster 3, the ‘comfy’ irrigators

The irrigators in this cluster, which is the smallest with only 11 members or 12%, are sitting comfortably on large well managed farms, and have little intention to adjust any further. They mainly use the temporary market to react to opportunities offered to them during the season.  They have the highest farm incomes, are not particularly active in the farm adjustment process and consequently perceive their productivity to be steady. These farmers are quite comfortable the way things are, and therefore show least concern for the various threats to their long-term viability as well as the discussed policy issues. They have larger farms, with larger water rights, but a much smaller volume per hectare, and lower percentage use of their water right. The lower level of water right per hectare reflects the higher diversity of water use, with by far the highest concentration on cereal production, and the smallest dependence on dairy production. They are more opportunistic, purchasing because there was an opportunity to sell more of a certain product, and because sales-water allocations were low during 1998/99. This is clearly illustrated in the smaller percentage water right purchased. The low standard deviation of both water right per hectare and percentage of water right bought indicate a more homogeneous group.

A Discussion of the Sellers

Cluster analysis was carried out based on 

· the irrigators’ factor score on Factor 1 and 2;

· to which extent the irrigators agreed with a number of statements related to water policy issues;

· how the irrigators perceived the productivity of their property developing;

· how important the irrigators rated ‘if I sell more water the value of my property will be reduced’, ‘commodity prices were low this year’ and ‘speculate in the buying and selling of water’ as reasons for selling water during 1998/99; and

· the percentage of water right used during 1997/98 and the percentage of water right sold during 1997/98.

	Table 4: Cross tabulations and Chi-Square tests – GMID: Sellers

	Variable
	Cluster 1
	Cluster 2
	Cluster 3
	Sign. Level3

	N
	56 (60%)
	25 (27%)
	12 (13%)
	

	Label
	Non-adjusters
	Adjusters
	Comfy
	

	Consider property to be long-term financially viable
	No
	Yes
	Yes
	0.098

	Family members dependent on off-farm work
	Yes
	Exp1.
	No
	0.199

	Farm income
	15,000-
	Exp
	50,000+

15-50000
	0.028

	Member of professional organisation
	N0
	Exp
	Yes
	0.122

	Farm type
	Hobby farmers
	Commercial farmers
	Commercial farmers
	0.023

	Participate in training events
	No
	Yes
	Yes
	0.004

	Intend to improve or install irrigation and drainage infrastructure
	No
	Yes
	No
	0.120

	How do you perceive the productivity of your property is developing
	Decreasing

/steady
	Steady/

Increasing
	Increasing
	0.0232

	Intend to increase irrigated area
	No
	Exp/yes
	Yes
	0.019

	Have increased irrigated area
	No
	Yes
	Yes
	0.030

	Have increased water right
	No
	Exp
	Yes
	0.0002

	Have laser grading
	No
	Yes
	Yes
	0.012

	Have re-use system
	No
	Yes
	Yes
	0.010

	Have surface drains
	No
	Yes
	Yes
	0.151

	Have Whole of Farm Plan
	No
	Exp/yes
	Yes
	0.014

	1 Exp = the statistically expected distribution, 2 in violation of minimum cell frequency assumption. 3 Persons Chi-Square Significant P.


The cluster solution had 56 members in cluster 1, 25 in cluster 2 and 12 in cluster 3. The results of the cross-tabulation and Chi-Square tests are reported in Table 4, and the means for key variables are reported in Table 5 and supports the existence of the following three clusters:

Cluster 1 the non-adjusting irrigators

This is the largest cluster, with 56 irrigators or 60% of all the sellers, and includes the ‘water sellers’ and ‘the strugglers’. They have the smallest properties, mainly with cattle, sheep and cropping and very little dairy production, with the smallest water rights, the lowest percentage use of water right, the lowest volume of water sold, but making up the highest percentage of water right. This group, therefore, has a large proportion of irrigators with annual farm incomes of less than $15,000. The cluster consists of two different groups: the hobby farmers or rural dwellers who sell 100% of their water every year and small farmers who consider themselves commercial farmers, but due to the conditions of their properties have very low farm incomes. Both of these groups have a high dependence on off-farm work. Their properties have the least efficient irrigation and drainage infrastructure, and they have not been active in the process of improving their farm management, or in the adjustment process. They do therefore not consider their property to be long-term financially viable, and perceive their productivity to be decreasing to steady. Reflecting the fact that they have largely given up developing their property, and only generate a smaller proportion of their household income from farming, they are least concerned with the various threats to their long-term viability. As discussed, under cluster 2 for the buyers, this group of farmers with a conservative debt and risk exposure has proven to be very resilient. This group among the sellers might be even more resilient than cluster 2 among the buyers, since they have an annual income from sales of water and a higher dependence on off-farm work. For both this cluster among the sellers, and cluster 2 among the buyers, ongoing farm adjustments do not take place, and exit adjustment is being postponed to the time of inter-generational transfer.

	Table 5: Mean ratings for selected variables Cluster 1-3 – GMID: Sellers.

	Variable
	Cluster 1
	Cluster 2
	Cluster 3

	N
	56 (60%)
	25 (27%)
	12 (13%)

	Label
	Non-adjusting
	Adjusters
	Comfy

	Properties need to be a lot bigger today and I can’t afford that1
	3.07
	2.56
	2.08

	Farm incomes are so low that we only remain on the property by ‘tightening the belt’, living of depreciation’ and/or increasing debt1.
	2.54
	3.04
	1.92

	Falling annual sales-water allocations1
	2.92
	3.20
	2.67

	I need to convert to higher value production, but I do not have the knowledge, experience or finance to do that1
	2.66
	2.96
	1.58

	To be viable I need to increase my water right but I can’t afford that1
	2.71
	2.88
	1.75

	Rising water prices1
	1.52
	2.12
	1.33

	Full cost recovery prices will drive irrigated farming with the GMID into bankruptcy1
	3.09
	3.16
	2.67

	It has to be possible to transfer water permanently otherwise it is not possible to make long-term commitments1
	3.52
	3.48
	4.00

	I only agree with temporary trade since the water stays on the property1
	3.66
	3.76
	3.00

	% of irrigated land in cattle
	21.93
	11.69
	  9.43

	% of irrigated land in cropping
	22.43
	19.41
	38.64

	% or irrigated land in dairy
	  8.00
	23.71
	21.45

	% of irrigated land in sheep
	24.43
	41.18
	24.53

	Commodity prices were low this year it was therefore beneficial for me to reduce irrigation this year and sell the water1
	2.68
	2.48
	1.67

	% of water right sold
	53.36
	26.29
	18.94

	Water Right
	212.57
	628.64
	1,201.83

	ML sold
	89.57
	160.04
	283.83

	Water Right per HA
	6.05
	3.85
	8.22

	% of Water Right used
	61.44
	99.71
	106.13

	Total area irrigated
	118.57
	292.64
	362.66

	1  for a discussion of the rating see the Methodology section.


Cluster 2 the 'adjusting' irrigators

This is the second largest cluster among the sellers with 25 members or 27% of all the sellers. These irrigators are trying to develop their property to be a viable enterprise reflecting cluster group 1 among the buyers. They have a statistically expected distribution when it comes to farm income and dependence on off-farm work, and consider themselves commercial farmers, perceiving their property to be long-term financially viable, and their productivity to be steady to increasing. They have been active in improving their farm management practices, and in the farm adjustment process, and therefore have efficient irrigation and drainage infrastructure. They have medium sized properties and water rights, but very low per hectare water rights, which reflects the fact that they have the highest proportion of irrigated land in grazing for sheep. They are developing their property by increasing their water right and irrigated area, but because of their lower farm incomes have not been as aggressive as the farmers in cluster 3. They are likely to have extended themselves financially in this process, and therefore show the most concern about all the tested threats to their long-term viability, except the need for bigger properties.  They are thus under the same pressure, as the irrigators in cluster 1 among the buyers. This group of sellers might be less exposed to the risk of exit adjustment due to financial failure, since they support their expansion by income from selling their excess water, and also by income from off-farm work. Eigenraam (1999) also identified water sales as a source of fund for farm adjustment activities. Since they have excess water, they are not as concerned about falling sales-water allocations, and the need to buy additional water rights, as their counterparts among the buyers. They still show some concern about falling sales-water allocations, since they use 100% of their water right, and only sell their sales-water allocation (which they can only do up to 30% of water right under present regulations). If there was no sales-water they would have nothing to sell, and would have to buy to expand further.

Cluster 3 the ‘comfy’ irrigators 

This is the smallest cluster with only 12 members or 13% of all the sellers. These irrigators are clearly comfortable on their properties, and have the means to continue developing them through high farm income and income from selling water. They have been active in improving their farm management, and in adjusting their properties by expanding their irrigated area and water rights. They have the largest farms, with the largest water rights, and with efficient irrigation and drainage infrastructure, and the most even spread of land uses, with most in cropping and most of the rest in dairy and sheep. They sold the largest volume of water, but make up the lowest percentage of water right. This is a group of farmers who are sitting comfortably on their properties, with good farm incomes, and water enough to keep expanding their production, while still able to sell water to help finance this process. They therefore show least concern for the various farm threats, and are most willing to consider the need of the environment. They, to some extent, reflect the same cluster among the buyers but are also different. They have much larger properties and especially water rights. They have approximately the same weight on cattle and cropping, but the sellers have 50% more land in sheep and 50% less in dairy and are still adjusting their properties and therefore consider their productivity to be increasing.
The results outlined above suggest that there are strong similarities between the cluster groups among the buyers and sellers but also significant differences. It can in particular be noted that the adjusting group among the buyers is twice as big as among the sellers, while the non-adjusting group is twice as big among the sellers as among the buyers. The proportion of ‘comfy’ farmers is approximately the same.

	Table 6: Cross tabulations and Chi-Square tests – GMID: non-traders

	Variable
	Cluster 1
	Cluster 2
	Sign. Level1

	N
	71 (76%)
	22 (24%)
	

	Label
	Non-adjusting
	Adjusting
	

	Expect to remain on the property the next 10 years
	No
	Yes
	0.199

	Use extension service
	No
	Yes
	0.121

	Member of community group
	No
	Yes
	0.029

	Use aid in scheduling irrigation
	No
	Yes
	0.044

	Hobby farmer
	Yes
	No
	0.206

	Years in farming
	41+
	21-
	0.109

	Have changed production
	No
	Yes
	0.263

	Intend to change production
	No
	Yes
	0.005

	Have installed or improved irrigation and drainage infrastructure
	No
	Yes
	0.037

	Have increased the irrigated area
	No
	Yes
	0.017

	Intend to increase water right
	No
	Yes
	0.087

	Have re-use system
	No
	Yes
	0.048

	Falling annual sales-water allocation
	Some threat
	No threat
	0.162

	Rising water prices
	Some threat
	No threat
	0.140

	1 Persons Chi-Square Significant P.


A Discussion of the Non-traders

Cluster analysis were carried out based on

· the irrigators’ factor score on factor 1 and 2;

· to which extent the irrigators agreed with a number of statements related to water policy issues; and

· how the irrigators perceived the productivity of their property developing.

A three-cluster solution was again expected. However, this did not come through in the analysis. A two-cluster solution was clearly better and reflects the fact that the hobby farmers could not be separated from the struggling commercial farmers. This could have been expected, since the initial analysis indicated that the hobby farmers among the non-traders are active irrigators as opposed to the hobby farmers among the sellers. The cluster solution had 71 irrigators in cluster 1 and 22 in cluster 2. The results of the cross-tabulation and Chi-Square tests are reported in Table 6, and the means for key variables are reported in Table 7 and supports the following three clusters:

Cluster 1 the non-adjusting irrigators

This is the largest cluster with 71 irrigators or 76% of all the non-traders and includes the ‘hobby farmers’ and the ‘strugglers’. They do not expect a long-term relationship with the property, and a large proportion of the hobby farmers and older farmers with more than 41 years in farming are in that group. One part of this cluster consists of hobby farmers. They have good off-farm income and look at the farm income as an additional bonus and the farm deficit as a cost of their 'life-style' choice. The second part of this group considers themselves as commercial farmers but have the same dependence on off-farm work. This is, however, not by choice, but because the farm income cannot sustain the household. 

	Table 7: Mean ratings for selected variables Cluster 1 and 2: GMID: Non-traders

	Variable
	Cluster 1
	Cluster 2

	N
	71 (76%)
	22 (24%)

	Label
	Non-adjusting
	Adjusting

	Water trading is a good way for some farmers to get out of irrigation1
	2.70
	4.59

	Full cost recovery prices will drive irrigated farming within the GMID into bankruptcy1
	3.32
	2.68

	Water trade should not be allowed because it activates otherwise unused water and reduces annual sales-water allocations1
	2.85
	1.18

	It has to be possible to transfer water permanently otherwise it is not possible to make long-term commitments1
	2.34
	4.59

	I only agree with temporary transfers since the water stays on the property
	4.25
	2.41

	Water trade is a very good idea1
	2.90
	4.36

	% of irrigated area in broad acre cropping
	8.62
	18.49

	% of irrigated land in dairy
	22.33
	15.90

	% of irrigated area in horticulture, viticulture and vegetables
	4.17
	12.30

	% of irrigated area for sheep
	12.66
	8.49

	% of Water Right used
	106.62
	106.80

	Total area irrigated (ha)
	99.86
	118.39

	Water Right
	226.41
	295.58


They have not been active in improving their farm management and farming skills or in the farm adjustment process. Their irrigated area is about 18% smaller, while they have 30% less water right, with more land in grazing for sheep, dairy, and cattle. They see falling sales-water allocations and rising water prices as some threat to their long-term viability, and are generally against water markets, and, if need be, only support temporary trade, since the water stays on the property.  In adjustment terms, they are similar to the irrigators in cluster 2 of the buyers and cluster 1 of the sellers.  As opposed to the buyers, they have not developed their properties to be dependent on the historically high level of sales-water allocations, but have no excess water to sell either. They have developed their properties to stay within water right and low expectations of sales-water allocations.

Cluster 2 the adjusting irrigators

This is the smallest cluster with 22 irrigators or 24% of all non-traders. These irrigators are the ‘adjusting’ farmers, they are the more professional farmers, more active in improving their farm management and farming skills, and are more active in the farm adjustment process, and therefore are supporting permanent water trading. They are younger farmers, with a much larger proportion with less than 21 years of farming experience, and predominantly consider themselves to be commercial farmers, expecting a long-term relationship with their property. They are less concerned with the various threats to their long-term viability. They have slightly larger farms, with more hectares under irrigation, and larger water rights, but similar volume of water per hectare, and are more predominantly broad acre cropping and horticulture/viticulture farmers.

A discussion of categories across all irrigators

Figure 3 shows the socio-economic structure of irrigation communities. The differences between the buyers, sellers and non-traders are shown in Figure 2 and the profiles of each of the subgroups of buyers, sellers and non-traders are discussed in the preceding sections. The percentages in the overall categories at the bottom of Figure 3 are only indicative for the population. In this sample the non-traders make up 33%, whereas they only constitute 28% of all farm businesses in the study area. Overall the sample of 300 irrigators makes up about 17.3% of all farm businesses, and should therefore be reasonably representative of the population.

Figure 3: Socioeconomic Structure of Irrigation Communities. 





Overall, it seems that more than half the farm businesses in the study region are in survival mode. They have given up developing their businesses to be economically viable in the long term, and are trying to remain on the property for as long as they can, and leave any exit adjustment decision to the next generation. It should be noted that up to 10% of these are simply using the property, as a residence and not a farm, while up to 15% are active hobby farmers, with no ambitions of making a living from the farm. From an adjustment perspective, these two groups are only having a marginal impact on resource use, and possibly play an important role by paying for sunk costs in the dwellings and other infrastructure, which the expanding commercial farmers are unwilling or reluctant to pay for, thereby facilitating the amalgamation of farmland and water rights. The sellers and buyers within this group differ. The sellers and non-traders, who made up more than 80% of this group, are in a sense in a better position to succeed. The sellers have some income from selling excess water and both the sellers and non-traders have a much higher reliance on off-farm work. The buyers, on the other hand, have to purchase additional water every year to maintain their production and have very little off-farm income. 

The second group, consisting of more than one-third of the irrigators, is actually going through the adjustment process by investing in best management practice, expanding their land and water right and changing production, and are active in improving their farm management. They are placing themselves under financial pressure in this process, and are therefore vulnerable to changes in their cost/benefit structure, and under risk of being forced to exit adjustment during periods of financial stress. Again the sellers and non-traders are in a better position due to the availability of income from the annual sale of water and off-farm income. In addition the sellers have excess water for expansion. The buyers, who make up more than half the irrigators in this category, have to purchase water either permanently or temporarily at additional cost, and have little off-farm income. This puts these irrigators under additional risk during the adjustment period. This group consists of the irrigators most in need of adjustment assistance, to help them through this period of adjustment stress. If an adjustment program is successful in helping these irrigators to become viable farm businesses, it will generate a group of potential buyers of additional farmland, when most of the irrigators in the group of non-adjusting farmers, exit adjust at the time of inter-generational transfer. 

The final group of only eight percent of farm businesses consists of larger, viable and profitable farmers, who are sitting on properties that have already successfully gone through the farm adjustment process. These farmers are predominantly using the water market on an opportunistic basis to adjust their farming activities annually to maximise their total income from their available resources of land and water. 

discussions and conclusions

In this paper we have discussed how different sectors, representing different socio-economic constructs within irrigation communities, have used temporary water markets to follow different strategies to cope with the pressure for change. The three broad categories confirm those suggested by other researchers. The first consists of farmers who follow a low debt, low risk conservative management approach, trying to stay on their farm by keeping costs low, rather than by improving their property to generate higher income. This group has largely postponed the exit adjustment decision until the time of intergenerational transfer, if they can manage to do so. The second group tries to adjust themselves to become financially viable by investing in best management practices, higher value production and by buying more land and water rights. These farmers are following a more aggressive and entrepreneurial approach. Many of these farmers take out loans to finance the process, and often place themselves in a financial position where they are at risk if even marginal changes take place to their cost/benefit structure. They are often the younger farmers with more efficient irrigation and drainage infrastructure and management practices and therefore represent the preferred outcome of the structural adjustment process from an economic, social and environmental perspective. However, these farmers are also placing themselves at risk of being forced to exit adjustment due to financial failure. The final group consists of the larger traditional family farming properties. These farmers have already successfully undertaken the bulk of the structural adjustment process, and are using water markets on the margin to maximise the total benefits from their land and water resources every year depending on fluctuations in supply, demand and prices in the commodity market.  The analyses do not just confirm these categories they also quantify the magnitude of each, as well as provide a statistically supported profile of the irrigators in each group. The analyses also clearly show how different socioeconomic constructs, within the irrigation communities, use the combination of water markets and off-farm work to try and win the battle to stay on the farm. It is suggested that the sellers, among both the strugglers and adjusters, are standing a better chance to survive the process than their counter parts among the buyers, due to their access to excess water and their use of off-farm work to support the process.

The above discussions might support the argument that off-farm work and temporary water markets delay the inevitable adjustment out of irrigation. It could be argued that this slows down the adjustment process, and thereby delays the potential economic gains for other farmers and the wider community, as well as potential environmental benefits. It might, however, also be argued that this slow down is desirable from a social and community perspective. It allows farm families to consider their positions, and select which adjustment option to take. They have a number of options, some of which might correspond with rational economic objectives, and some, which might correspond better with social objectives. They can stop farming, remain on the farm and survive with increased off-farm work, and income from annual water sales. They can continue to struggle on their unviable farms, by increasing off-farm work and income from water sales and reducing spending. Both of these options are in pursuit of non-economic values, and constitute an impediment to exit driven structural adjustment. The very low proportion of farmers (39% of sellers, 49% of buyers and 26% of non-traders), expecting family continuity of their property, however, suggests a postponement only. It seems that the present generation of unviable farmers is battening down the hatches to retain the perquisites associated with farming for their lifetime, thus postponing exit adjustment, until the time of intergenerational transfer.  The final decision can also be to opt out of the area all together, leave the farm and the community, and find an alternative way of life, either in one of the regional centres or in a state capital. If the propensity to leave farming is as low as indicated in this paper, and by other researchers, due to the life-style values attached to farming, the Federal Government’s concentration on providing incentives to exit adjustment is misplaced. There is clear evidence that exit adjustment, and the associated amalgamations, will take place at the time of intergenerational transfer, if we have the patience to wait, and provided a prosperous farming community exists at that time, able to afford farm expansions. Such patience will allow the affected farm families to retain the farming culture and lifestyle for the present generation, and also assists the affected rural communities by allowing them time to adjust.

There is, however, also clear evidence to suggest that the ability to generate off-farm income and to access the temporary market assists the farm adjustment process. Especially among the sellers and non-traders there is evidence that off-farm income is used to finance the farm adjustment process. Among the sellers, there is also evidence to suggest that the income from the sale of excess water on the temporary market is being used to finance farm adjustment, while allowing the irrigator to retain the water right for future expansions. Among the buyers, there is evidence to suggest that adjusting irrigators use the temporary market to access sufficient water to maintain and expand productions, while not having the funds to buy more permanent water rights. When asked why they used the temporary market, 62% of the buyers said that they did need the water permanently, but could not afford it. They are at present using whatever available funds they have, to finance other farm adjustment activities.  

This research suggest that temporary water markets play a key role in facilitating orderly and dignified structural adjustment within irrigation communities allowing individuals to remain within their communities if they so choose and thereby give these communities time to adjust. It also allows many farmers to go through the farm adjustment process and might suggest financial institutions to ease their requirement for permanent water rights as a condition for granting farm loans. It also suggests that adjustment schemes concentrating on assisting farmers to improve the viability of their property by expanding, changing to more viable productions, and introducing best management practices is the most viable option from both an economic, social and environmental perspective. If we can support the large group of adjusting irrigators to survive the process, and to emerge as part of the existing very small group of comfortable irrigators, we have generated the foundation for further farmland amalgamations. When the struggling farmers reach the time of intergenerational transfer, there will then exist a group of willing buyers who can outbid the present group of small new entrants, impeding the consolidation process (Barr, 1999). This will be socially equitable for the present generation of farmers, and will produce sustainable rural communities, because the emerging viable properties will generate farm work, as well as increased activities within local processing and service industries. These conclusions are supported by a recent Inquiry by the Victorian Parliament, it stressed that lack of up-front capital can present a barrier to the adoption of water efficient technology and infrastructure and pointed out that the benefit of such investments to the individual irrigator may be less that the total benefits delivered to the whole community (ENRC, 2001).

In order to ensure that outcomes are also ecologically sustainable, it is important that any such adjustment grant or other incentive should be conditional on environmentally sustainable natural resource use. This could be done by the production of a whole-farm-plan or within a wider planning framework as outlined by Bjornlund (2000). It could also be achieved by being part of existing natural resource management programs such as Landcare or part of regional strategies and activity plans to achieve ecologically sustainable policy goals as suggested by Alexander & Curmi (1997). In short, this research supports the approach taken by the community group developing the Tragowel Plains Salinity Management Plan as well as the Loddon Murray 2000 Plus group, and is counter to the Federal Government's push for exit adjustment.
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Murray Valley








Pyramid-Boort





larger commercial properties with family continuity


older married farmers with fewer kids at home


active in community groups, farming organisations and training events


higher farm income and less off-farm work


higher volume of water right


50% have all land in dairy and the other 50% in cattle and/or cropping


more efficient irrigation and drainage infrastructure


use whole-farm plans and irrigation monitoring aids


most active in the farm adjustment process, i.e. improving irrigation and drainage infrastructure, expanding the farm and the water right, and changing production


show most concern about lower annual sales-water allocations, increasing water prices, and the need to buy more water rights as major threats to their long-term viability


show the strongest support for permanent trade but also for the statement that there should be no trade because it activates unused water


least support for environmental allocations and contribute to such allocations


high percentage use of water right





smaller properties with less family continuity and large component of ‘life-style’ properties;


younger married farmers with more kids at home


less professional and community involvement


lower farm income and high level of off-farm work


low and very high volumes of water right


lower value water use with large component of sheep production and cropping


less efficient irrigation and drainage infrastructure


less use of whole-farm plans and irrigation monitoring aids


less active in the farm adjustment process, i.e. improving irrigation and drainage infrastructure, expanding the farm and the water right, and changing production


show most concern for the need to invest in better irrigation and drainage infrastructure, falling annual allocations, need for higher value productions and larger farm size, low farm income, and higher water prices as threats to their long-term viability 


only slightly more conceptual support for  water trading than the buyers and mostly temporary trade


significantly more support for environmental allocations and to contribute to such allocations


low percentage use of water right





Rochester, Central Goulburn and Shepparton





Torrumbarry System








have the smallest properties with least family continuity and  many active ‘hobby-farmers’


a large proportion have never married


less farming and local experience – first generation farmers with more non-agricultural qualifications


least professional and community involvement


lowest farm income and most off-farm work


very low volumes of water right


predominantly cattle producers


least efficient irrigation and drainage infrastructure


least use of whole-farm plans and irrigation monitoring aid


inactive in the farm adjustment process, i.e. did not improve their irrigation and drainage infrastructure, expand their farm and water right, or change their production


show concern for the same threats as the sellers but in most instances to a lesser degree


least conceptual support for water trading


about the same support for environmental allocations and to contribute to such allocations as the sellers


100% use of water right
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Sellers





Non-traders





Tragowel Plains
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