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ABSTRACT

This research shows that some licence holders are suggesting that they will be making decisions that do not appear to be economically rational. It has been expected that water markets would provide a mechanism for reallocating water from inactive license holders to active irrigators, but survey responses show that this is an unlikely scenario. It appears as though there may be a number of influences acting on inactive users that are stronger than the desire for economic gain. This research constructs a typology that aims to provide an explanatory framework for understanding what those influences might be. An increased understanding of farmers’ attitudes and objectives; and of their motivations for their behaviour, is likely to lead to better policy design and more successful policy implementation. The implication for policy makers from this research is that entitlement reduction methods other than history of use, (which relies less on the trading of water), may not achieve the desired outcomes, and may even be detrimental to the community.
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INTRODUCTION 
Many water resources throughout the world are now over allocated and the demand on them is increasing from urban centres to satisfy increased demand for drinking water and sanitation as well as industry and recreation. At the same time environmental awareness is increasing and more water will need to stay in the rivers for in-stream and environmental purposes. Since agriculture presently consumes about 75% of all water extracted for consumptive purposes, increased demand from other sectors will have to come out of agriculture. Such export of water out of rural areas can have significant socio-economic impact on the exporting communities. The final impact will depend on farmers’ management responses; if remaining water entitlements are allowed to be used by the most efficient water users and highest value producers then the impact will be less profound. It is therefore important to understand how farmers are going to respond to reduced access to water. 
The Namoi Valley in New South Wales represents an interesting case study in this respect. It has a short history as an irrigation region, beginning in 1962 when American irrigators successfully trialled cotton plantings. Attractive returns led to rapid development; within about thirty years it became apparent that the region had a problem with over commitment of groundwater entitlements and in some areas with water use exceeding sustainable levels. The problem became acute when previously inactive entitlements were activated during periods of droughts. A process of developing water sharing plans (WSP) has just been finalized identifying the sustainable level of extraction and implementation will commence as of July 1 2006. In order to reduce entitlements to sustainable levels these plans introduce cuts to water entitlements of different magnitude throughout the region. The valley is divided into thirteen hydrogeologically distinct zones; license holders within one zone will have to reduce their entitlements by 94%.
An important part of the development of the WSP was defining the method of entitlement reduction. The two options considered were History of Extraction (HOE) or Across-the-Board (ATB). HOE weighted the reductions to take into account past usage and favoured the active users while ATB required an equal reduction of usage, and favoured the inactive or low users. Irrigators with a high history of use argued that HOE maintained economic activity within the community and reduced the effect of stranded assets; a situation where their investment in infrastructure becomes worthless without water. Irrigators with a low history of use argued that because they had been frugal and responsible with the water HOE would unfairly disadvantage them. “Inactive” users expressed concern that cuts based on HOE would unfairly affect their property values. When developing the WSP the Namoi Groundwater Management Committee was unable to arrive at a consensus decision on the method of entitlement reduction. Licence holders overall did not favour HOE although irrigators with a high history of use did; and had an expectation that the government would choose HOU (Nancarrow, McCreddin & Syme 1998). However, ATB was chosen in August 2001 although a change to HOE was announced in June of 2004; with the plan being amended in December 2005.
The main objective of this research is to establish irrigators expected management response to the reductions in water entitlements and identify their main concerns with the policy prior to its actual implementation. The methodology used was a mail-out survey and personal interviews. The evidence from the mail-out survey suggests that farmers are not looking at the possibility of selling their water, even if it does make economic sense. It appears to be in conflict with their culture and tradition (Bjornlund 2004). The government, however, expects that the Namoi Valley licence holders will take actions that will result in the movement of water to its highest economic use. They expect that water markets will be used to effectively redistribute water and predict that the socio-economic impact of the reductions will considerably higher if this trade does not take place (Marsden Jacob Associates 1999; NGMC 2001) 
LITERATURE REVIEW
The study of the motivating forces influencing farmers is not new. Contributions have been made by Ashby (1926), who states “if the desire for profit or the greatest  possible material gain for the least possible effort is not the only or the chief motive actuating farmers it is desirable to enquire what other impulses may be”. Taylor (1944) discussed the existing literature and found that it did not reveal the real attitudes of farmers. He suggested that farmers are provincial but not isolationist; so that decisions that they make are influenced by the things that they value, which he suggests are homes, morals and national security. Gasson (1973) renewed  interest in more recent times, by describing an ordering process where farmers choose between the instrumental, intrinsic, and social goals; later adding personal goals to the choices (Gasson & Errington 1993). Instrumental goals relate to maximising income while intrinsic goals might be the value of the work; a social goal for example could be to maintain family tradition while personal goals could be being recognised as a good farmer. Fairweather (1994) also suggested that farmers aim to balance goals. He devised three management styles, dedicated producer, flexible strategist and the environmentalist, that highlight the most important goal to be achieved by the farmer. Van der Ploeg (1994) developed the idea that “farming styles”; a complex set of notions, knowledge, norms and experiences that exist to inform farmers how to carry out their activity in a particular area, has an influence on farmers’ behaviour. Howden & Vanclay (2000) found that they were unable to support the idea of “farming styles” in an Australian context. They suggested that the styles didn’t just emerge from the research but were influenced by the research process. They suggested that when given the opportunity farmers adopted the styles as a type of heuristic, but they didn’t previously exist. Willock et al. (1999) stressed the influence of social and psychological factors on farmers’ goals and objectives. Austin et al. (2001) extended this, suggesting that it was personality traits and psychometric intelligence that influenced farmers’ behaviour. Other authors suggest other motivating factors acting on farmers such as personality (Shrapnel & Davie 2001) or the theory of planned behaviour which aims to link attitudes and behaviour. Behavioural intention is suggested to be as a result of a combination of beliefs about the likely outcomes, the expectations of others and the perceptions of control over the behaviour (Beedell & Rehman 1999). Salamon (1995) takes an approach that is more in common with this research, using ideal types as a way to describe and predict farmers behaviour. Austin (1996), however, has not found that ideal types are a very useful way of describing the influences on farmers, suggesting that such a dichotomous classification ignores the complexity of farmers motives.

With relevance to the farmers of the Namoi Valley, Tisdell & Ward (2003) and Bjornlund (2004) suggest that farmers are reluctant to sell their water entitlements because they have always viewed the water as being connected to the land. This belief could be a historical artefact; because it was always like that, or it could be the result of a deeper felt cultural belief. Could it be that if “inactive” licence holders were asked to sell their entitlements, even if they were fairly compensated, that they would be acting against their cultural beliefs? If so this could prevent the anticipated reallocation of water and thereby worsen the socio-economic impact of the water sharing plans as suggested by the Socio-economic Services Unit (1999). Bjornlund (2002) identified that many farmers preferred to hold on to their entitlements while selling their seasonal allocations to supplement their income from other sources in order to stay on the farm and within the community while retaining the value of their property and keeping their future options open.
Gasson & Errington (1993) suggest that classifying objectives makes them easier to comprehend while Thompson (2002) suggests that it may not be necessary to group farmers into categories, and finds that the simple recognition that there is heterogeneity within the body of farmers is of value. It is suggested that the classification schema should not be used to hide the complexity; “the overwhelming and often confusing heterogeneity of agriculture” (van der Ploeg 1994 p. 7), but should be used to better understand the motives of this heterogeneous group (Darnhofer, Schneeberger & Freyer 2005).

THE RESEARCH
This research is multi-method benefiting from non-overlapping weaknesses and complementary strengths (Brewer & Hunter 1989) that a combined qualitative and quantitative approach brings. Although it is not ethno-graphic research it does use some of the same techniques and approaches. The suggestion of ethnographers (Genzuk 2001) that one needs to learn the culture of the group being studied before you can explain it, is particularly relevant. Genzuk (2001 p.4) states that it’s about “becoming capable of understanding the experience of an insider while describing the experience for outsiders”.

The Namoi Valley provides an ideal setting for the research, as most participants are being required to make a management response to the restrictions in water entitlements. Their choices involved selling or leasing all or some of their water or buying more water or become more efficient or alternatively reducing the level of their production. The survey was piloted in a neighbouring region facing similar issues. As a result several questions were changed but more importantly the layout of the survey was changed to allow more space for contentious open-ended questions to be answered more fully.

The survey was sent to all 545 groundwater licence holders in the Namoi Valley. The survey was limited to five pages and thirty questions in an easy to follow layout (Yammarino, Skinner & Childers 1991) (Porter 2004). This approach was chosen as a way to gain acceptance from a disaffected group; more questions would have provided richer data but the lower response rate would have then given biased results. The satisfactory response rate (24%) from a disaffected and in some cases un-cooperative group, is most likely explained by the use of a well designed and relatively brief survey, a salient topic and an introduction to the research through two separate articles in the local press, focusing on the research. The Dillman method was used for the survey when appropriate; involving mailing a replacement survey and two reminder postcards (Dillman 2000). The 130 respondents to the survey were similar to non-respondents apart from a greater representation from more active water users. This is not surprising as they have more at stake as a result of the reductions.

The initial aim of the survey was to identify and explore the issues associated with the reduced water entitlements. Using the responses to the survey the next step was to investigate whether it was possible to categorise irrigators (and farmers in general) according to how they fell on a continuum ranging from “Custodian” to “Investor” (see table 3), and whether doing this is helpful for predicting their behaviour. The survey was followed up by twenty in-depth personal interviews. The aim of these interviews was to develop a deeper understanding of issues uncovered by the survey. The issues are complex, and often uniquely specific to individuals or locations. They are consequently most effectively understood through personal communication. Computer analysis of the survey responses and the personal interviews was undertaken using QSR’s program N6 for qualitative data analyses and SPSS for the quantitative analyses. Simple frequencies and descriptive statistics were used.

RESULTS 
Licence holders were classified into three groups to better understand their management responses, (see table1). The “inactive” license holders are licensed to use water but have never done so. The “affected” irrigators are those that are likely to have to reduce their water use in the future because their zone is requiring large cuts to achieve sustainability and because they have been using a higher percentage of their entitlement. The “stable” irrigators are those that will be able to continue using similar quantities as they have in the past, either because they haven’t used a large proportion of their entitlement or their zone is not suffering significant reductions. The “affected” irrigators have a similar farmed area to the “stable” irrigators, but have 36% more entitlement and 37% more irrigated area. They have nearly 4 times the annual usage of the “stable” irrigators. This is also one of the reasons that they are in the “affected” group. “Inactive” license holders have an entitlement 34% of the size of the “affected” and 53% of the “stable” irrigators. These smaller entitlements may, in some cases, not be large enough to justify investment in irrigation infrastructure or to pay the maintenance expenses on bores and pumps.

Table 1: Description of licence holders

	Group
	Entitlement

(ML)
	Annual Usage

(ML)
	Farmed area

(ha)
	Irrigated area

(ha)

	Affected 
	907
	551
	760
	234

	Stable
	591
	146
	762
	170

	Inactive
	311
	n.a.
	443
	n.a.

	All
	713
	316
	724
	199

	Note: water usage only refers to groundwater, figures in table are mean figures for group


An open-ended question was used to seek information on planned management responses to the WSP. The individual responses were self-identified by the licence holders to avoid a leading bias. They were then clustered into meaningful categories, see table 2. Some difficulties were encountered related to indeterminate descriptions, which required interpretation and judgement for correct classification. 

Table 2: Planned actions of licence holders

	Action
	Affected

(n=44)
	Stable

(n=53)
	Inactive

(n=19)

	Buy extra water
	41%
	13%
	21%

	Sell or lease out water
	-
	9%
	10%

	Sell or lease out land
	-
	-
	10%

	Reduce irrigated area or water use
	23%
	-
	-

	Change crop types to use less water
	18%
	-
	-

	Change irrigation technology
	30%
	19%
	-

	Water use efficiency improvements
	36%
	-
	-

	Infrastructure improvements
	-
	24%
	-

	Diversify away from irrigation
	-
	9%
	-

	No action
	9%
	26%
	32%

	Don’t know
	2%
	24%
	47%

	Note – As more than one response is possible total percent can be more than 100


Most (41%) of the “affected” irrigators want to buy more water to avoid owning stranded assets. This is also the reason that they will not consider selling or leasing water. They need to purchase their water either from “stable” irrigators or from “inactive” licence holders. But only 10% of ”inactive” licence holders and 9% of “stable” irrigators will consider selling or leasing their water. Some “inactive” licence holders talked of using the water in the future. However, if they have not developed their irrigation licence by now it is not very likely that they ever will. It is more likely that they are viewing it as an asset; but not as an asset to be traded separately to the farm. “Affected” irrigators are planning to become more efficient water users. They are looking at a range of possibilities, including changing what they grow, changing their technologies and changing the way they irrigate. Many of them have already made substantial investments to make the easiest and most obvious water savings; further efficiency gains are therefore likely to deliver less return on investment. The “stable” irrigators, because they have not approached the limits of their licence, have not needed to invest in water saving technologies. While “stable” irrigators identify infrastructure improvements as a response it is most likely that this has been already carried out by “affected” irrigators. From the results it appears as though irrigators view a hierarchy of water use efficiency improvements. They are rated according to the return on the dollar invested, the total amount required and how close the fit is with their existing way of doing things.

Some of these actions are not rational in an economic sense. Are they able to be seen as rational in terms of the farmers’ attitudes, objectives and goals? Based on the personal interviews, the answers to the open ended questions in the survey and the literature we propose the existence of a ”typology” for farmers as set out in Table 3 and the continuation of this research project will investigate how the farmers’ management responses are influenced by their “typology”. 

Table 3: Proposed typology

	Classification variables
	Investors
	Custodian

	Goals / Motivation
	Focus on return on investment. Forward looking.


	Replicate the farm, with sons all owning farms. Being recognised as a good farmer. Pride in the product. Looking forward but aware of the past.

	Family objectives
	Not focused or dependent on family. Family labour unlikely to be used. Succession is a business decision; with a good education their children can probably do better elsewhere.
	Family-centric. Family replicates the culture. Family labour often used. There is a desire for sons (or daughters) to continue farming.



	Business objectives
	Money needs to “work” and will be shifted into other areas and opportunities when necessary.
	Long term and committed to farming as an occupation and way of life. 

	Business history
	Recent entrants & may be new to agriculture and the community.
	Family based, possibly multi-generational business.

	Attitude to change
	Prepared to respond to a changing environment. 
	Resistant to change. Emotional / family issues are associated with change even when voluntary.

	Attitudes to debt
	Recognition that large debts can be necessary to ensure business growth.
	Prefer to avoid exposure to large business debts.

	Attitudes to water
	Resource to be bought and sold. Seen as having a capital and a productive value.
	Both a right and a responsibility. A resource to be used efficiently. Not likely to be sold because it could be useful in the future.

	Attitude to land
	Resource that is tradable. Farms will be bought and sold. More land gives more power, and the ability to generate more wealth.
	Desire to leave the land in better condition for future generations. Strong connection to a property.




This typology is a construct; although an ideal “investor” and an ideal “custodian” are described they are never expected to exist in reality and farmers are likely to be located on a continuum between the two extremes as illustrated in Figure 1. The opposing statements for each of the classification variables chosen for this typology are the extremes of each type. The variables were developed by a synthesis of the qualitative responses to the open ended questions of the mail-out survey, the literature, and the first author’s personal experiences. The personal interviews validated the choice of variables with many interviewees mentioning them during the course of the interviews; for some of these responses see Kuehne and Bjornlund, (2006).

CONCLUSIONS
This research shows that some licence holders are suggesting they will be making decisions that can be viewed as not being economically rational. In the instance of “inactive” licence holders it has been expected by policy makers that they would sell their water entitlements to those that need it such as the “affected” group. They have, however, indicated that they do not intend to do this. There are a number of reasons why they may choose not to sell their water. Selling the water may achieve an economic objective, but this is less important than those objectives achieved by retaining the water. This finding suggests that any decision by policy makers not to base entitlement reductions on history of use might have serious consequences for the community. If the “inactive” licence holders and the “stable” irrigators do not sell to the “affected” irrigators then more significant reductions in production, in the region, could be the result. Time might prove that licence holders actually do start to trade water entitlements once the policies are actually implemented or that they start to sell their water allocation seasonally as has been experienced in other areas. However, these findings could indicate to policy makers intending to implement similar cuts that a better approach might be to first cancel unused licences and reduce partly used licenses so that existing active irrigators can continue to produce and generate economic activity and jobs in their communities. If the policy makers are reluctant to do this on equity grounds then it might be more appropriate to solve this inequity through compensation or structural adjustment. It could also be entertained to finance such compensation through a special levy on the active irrigators payable over some years so that they would effectively be purchasing the water. The advantage of this approach would be that the adjustment within the community would take place in a more stable manner and thereby the impact within the community would be minimized.

This research constructs a typology that seeks to provide an explanatory framework for understanding what those objectives might be. The next stages of the research will focus on validating the constructed typology, and then testing its usefulness for predicting behaviour and thereby early indications of the socio economic impact of the water sharing plan. While this research has been conducted with a specific group of farmers, Namoi Valley groundwater licence holders, it is expected that the results would have wider application to other farmers within Australia and in other countries. An increased understanding of farmers’ objectives, and the motivations for their behaviours, is likely to lead to better policy design and more successful policy implementation.
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