e1 project title
Improving water market outcomes through a better understanding of market behaviour
e2 aims and background

Background

During the last quarter of the 20th century it became obvious that the water resources of the Murray–Darling Basin (MDB) were fully or over committed. In response most States placed a moratorium on new licenses and introduced volumetric allocations. However, usage continued to grow, resulting in unacceptable environmental, social, and economic impacts. To address these issues the MDB Ministerial Council introduced a Cap on water use (MDBC 1996). In 1994 CoAG introduced a new National Water Reform Framework (CoAG 1994) to balance the demands of certainty for consumptive users with the need to allocate more water to the environment. This framework brought sweeping reforms, including the introduction of water markets and the separation of land and water rights.
In 2004 CoAG approved two Intergovernmental Agreements, one on a National Water Initiative (NWI) and one on Addressing Water Over allocation and Achieving Environmental Objectives in the MDB (CoAG 2004). The NWI included the objectives: (i) nationally compatible water access entitlements defined as a perpetual share of the consumptive pool; (ii) a statutory-based water planning process defining the consumptive pool; (iii) statutory provisions for environmental and public benefit outcomes; (iv) clarity about the assignment of risk arising from future changes to the consumptive pool, (v) nationally functioning water markets including the progressive removal of barriers to trade; and (vi) a return of all currently over-allocated or overused systems to environmentally sustainable levels of extraction. The second agreement provided $500 million in funding to implement the first step of ‘The Living Murray’; the recovery of 500 GL to protect six significant ecological assets.

The need to purchase water for the environment was given added impetus by the Howard Government’s $10 billion ‘National Plan for Water Security’ (Australian Government 2007), and the subsequent Labor Government’s ‘Water for the Future’ Plan to spend $12.9 billion to secure Australia’s long-term water supply (Australian Government 2008). This plan provides $3.1 billion for the purchase of 1,500 GL entitlements from willing sellers and $5.8 billion to invest in rural water projects that save water by upgrading out-dated and leaky irrigation systems. 
The Cap was expected to restrain further growth in extractions, but it was inadequate in ensuring the sustainable future of the river and the communities that depend on it (MDBMC 2002). Based on the CSIRO’s Sustainable Yield report (CSIRO 2008) and the MDBMC’s sustainable rivers audit (Davies et al. 2006), it has also become clear that the 1,500 GL for environmental flow is inadequate. The rapidly increasing demand for environmental flows risks significantly disrupting ‘normal’ market operations as the planned rate of purchases far exceeds the current level of willingness to sell. To achieve the objectives of obtaining 1,500 GL the government will have to buy all available water for the next 14 years putting upward pressure on price and restricting supply for traditional buyers (Young & McColl 2008). This could significantly reduce the market’s capacity to meet the needs of agriculture, resulting in potential serious socioeconomic impacts within already suffering rural communities. To minimise this it will be necessary to find more innovative ways of making these purchases and to improve market mechanisms and instruments. It is the core objective of this research proposal to help facilitate these processes.

Aims and objectives

To achieve this core objective this project has two main aims, to identify: i) what influences buyers’ and sellers’ behaviour in the current and future water markets; and ii) what drives the prices paid and volumes traded in water markets. Each of these main aims will be pursued through two tasks:

Main aim 1: What influences buyers’ and sellers’ behaviour in the water markets?
· Task 1: Identify the values and attitudes that influence irrigators’ decisions to buy or sell water allocations or entitlements, how these values and attitudes are formed, how entrenched they are and how they can be changed or influenced. 

· Task 2: Link the personal and property characteristics of traders in the allocation and entitlement markets with the quantities and timing of that trading, as well as examining the characteristics of those who do not trade.
Main aim 2: What drives prices paid and volumes traded in water markets?
· Task 3: Analyse how irrigators’ decision-making in the water market changes during the season. 

· Task 4: Analyse prices paid and volumes traded in the entitlement and allocation market as well as water users’ willingness to buy and sell water allocations and entitlements in the future. Examine the different scenarios under which irrigators may be encouraged to sell water.
e3 significance and innovation

Significance

The research clearly fits into the human behavior section of the Government’s national research priorities and its goal of achieving an environmentally sustainable Australia by ‘transforming the way we utilise our land, water, mineral and energy resources through a better understanding of human and environmental systems and the use of new technologies’. The government also identified that ‘...there needs to be an increased understanding of the contribution of human behavior to environmental and climate change, and on appropriate adaptive responses and strategies’. 
Task 1: This work is important because policy makers and others often appear to assume farmers are primarily motivated by profit-maximisation, but this is often not their sole motivation. While advances have been made in understanding the non-profit-maximising behaviour of individuals, they still have not found their way into public policy (Berg 2003). Failing to recognise that farmers are motivated by a wider range of influences other than just profit-maximisation can lead to the development of policies and programs with unintended and undesired consequences. Designing new policies and instruments based on a fuller understanding and appreciation of these values will ensure more predictable policy outcomes more in line with policy objectives such as those embedded in the Water for the Future plan.
As part of his PhD thesis Kuehne examined and linked farmers’ values related to family, land, and profit, and to a lesser degree community, water, and lifestyle to their management response to the NSW Water Sharing Plans (Kuehne and Bjornlund 2008; Kuehne et al. 2007, Kuehne et al. in press; Kuehne et al. under review). This research concludes that there are clear links between farmer’s values and their decision making, but also found that the survey and analytical methodologies need further development, as does the methodology to group farmers according these values, and to better use the outcomes to identify target populations for particular policy instruments. For the benefit of future policy measures it is also critical to investigate how these values are formed, how entrenched they are and how (or if) they can be influenced and changed.

Task 2: One of the main aims of the current Federal Government is to encourage voluntary participation of irrigators in selling their water entitlements for environmental purposes as well as to make improvements to on-farm water use efficiency (DEWHA 2008).  As water-scarcity induced problems intensify, it becomes even more critical that government policies and the instruments used to achieve their objectives are specifically designed to target identified sectors of the water-user community. In task one, we will explore the non-profit-maximising values that farmers hold and how these values influence their decision making. There is, however, also a lack of research on who trades and who does not trade in the water market, and how traders differ between allocation and entitlement markets, based on their property and demographic characteristics.  Similar questions pertain to who does and who does not adopt more efficient water use practices. In preparation for this application we obtained funding from the UniSA to pilot a methodology to investigate the trading issue using survey data previously collected by CI Bjornlund. The results are encouraging. In Wheeler et al. (under revision) we examine whether the adoption of water allocation trading is similar to the adoption of agricultural innovations. Our study uses information from a survey of buyers, sellers and non-traders in the allocation market during 1998/99, when trading was still in its relative infancy. In Wheeler et al. (being submitted) we use survey data from the period 2003-06 to assess the differences between buyers and sellers of allocation and entitlement water. To explore the adoption issue further we use data gathered by CI Bjornlund in Alberta (Wheeler et al. under submission, b). The importance of this research is that it provides insights into how farmers behave, and if water trading and the adoption of more efficient water using practices can be considered as similar to general agricultural innovations. If this is so, farmer behaviour can be predicted throughout the entire cycle of the adoption of water trading. Our initial results, although encouraging, suggest the need for surveys specifically designed to identify the key drivers behind water market involvement and technology adoption by farmers.
This step will provide new insight into what is driving current market activities and will compliment and strengthen the findings from task 1 to improve our overall understanding of irrigators’ decision making. This will allow policy makers to better design water market policies and instruments as well as programs to purchase water for the environment and other elements of the ‘Water for the Future’ plan. The ability to more accurately target different segments within the irrigation sector should result in a higher rate of policy adoption and thereby more predictable outcomes. 

Task 3: The NWI places great emphasis of the ability of markets to minimise the negative socioeconomic impacts of reducing the consumptive pool. It also acknowledges that significant improvements of water market mechanisms and instruments are needed to enable markets to maximise their beneficial impacts. Early expectations were that only entitlement trading could achieve long-term structural change (Crase et al. 2000). That the entitlement market has not been more widely adopted has therefore been of some concern, and it has been argued that economic benefits have been foregone as a result (Marden Jacobs 1999). However, allocation markets have had a far bigger influence on who uses water than the entitlement markets have had on who owns water, and it has been argued that allocation markets might be key to achieving the anticipated outcomes (Bjornlund, 2008a). 

Past research of the allocation and entitlement markets indicates that the forces driving buyer and seller behaviour in the allocation market is far more businesslike and complex than in the entitlement market (Bjornlund, 2008a). Allocation markets are also far more liquid and in volume represent a very different challenge for water authorities and water market facilitators. Past research by CI Bjornlund has provided a solid foundation for this task by providing a thorough understanding of what drives and impedes market operations (Bjornlund 2004a, 2003 a,b,c), what buyers and sellers are trying to achieve by trading in water (Bjornlund 2002a, 2004b, 2007, 2008b) and also some clear indications that the rational for buying and selling water allocations varies during the seasons and from season to season (Bjornlund 2006). Past research also indicates that farmers use different buying and selling strategies depending on their demographic and farm characteristics (Bjornlund 2002a, 2006). 

These findings will allow the Government and water authorities to refine water market processes and market instruments to achieve the most efficient allocation of available water resources on a seasonal basis through the development and design of: i) better water market products, ii) improved water trading rules and processes to assist in the removal of barriers to trade, thereby improving the ability of water markets to achieve the equitable and efficient adjustment of water resources; and iii) trading platforms better suited to accommodate the variability in market behaviour. Such outcomes would allow markets to assist farmers in the structural adjustment process following reduction in the consumptive pool and therefore help minimise the socioeconomic consequences of ongoing policy reforms and strengthening the ‘Water for the Future’ program. We will also investigate whether the allocation market might play a much bigger role than anticipated in securing environmental water as alluded to in Soccimarro and Collins (2006). 
Task 4: A better understanding of market activities provides governments with greater knowledge about how a variety of influences, and their own market actions, may influence prices and demand for water allocations and entitlements (Appels et al. 2004). The research team has previously conducted research on prices paid and volumes traded (Bjornlund 2003c, 2002b, Bjornlund and McKay, 1998; Wheeler et al. 2008a, 2008b 2008c, Bjornlund and Rossini 2005, 2007, 2008). These studies have evolved from relatively simple to more sophisticated econometric and forecasting techniques.  An increase in the time-series data will allow additional questions to be asked and different modeling to be applied.  Further analysis in this area, incorporating a period of severe drought and substantial government involvement in water markets, will allow for more sophisticated techniques to be applied and for the results of government action in markets to be critically assessed. Our past research has concentrated on secondary data only and on one location, the GMID. This project proposes for the first time to collect pricing data from individual irrigators enabling us to link prices paid and accepted directly to the property and personal characteristics of the buyers and sellers. This is important as Kuehne et al. (under review) found that value constructs of farmers were more important than property or farmer socio-economic variables in influencing farmers’ water-saving behaviour. We will also expand our analyses to other states to allow for cross-jurisdictional comparisons and validation. 

Another main aim of task 4 is to conduct an environmental valuation survey (namely choice modeling) to elicit irrigators’ willingness to pay and accept prices for future trading in water entitlements and allocations under a number of different scenarios (such as different capital adjustments and environmental payments). This will allow us to analyse how this willingness to pay or accept depends on the different production types, personal values, environmental attitudes and demographic characteristics of farmers. Such information will be important to target future purchasing strategies for environmental water and identify future trends in who is prepared to buy and sell water. The environmental valuation survey in Australia will be designed and conducted in conjunction with a similar survey in Canada which will allow for valuable international comparison.
Innovation

This proposal is innovative because it acknowledges the need to take an international and multidisciplinary approach to resolve water management issues. Hence the research team covers the disciplines of economics, sociology, management, property, history and human geography across two countries. It builds on the assumption that only by considering all the benefits that water users and the community derive from water are we likely to find workable solutions to the issue of ensuring sufficient water for the ailing environment without causing potentially irreversible damage to the rural communities along its banks. The proposal also clearly links the need to work on developing more innovative processes and instruments for buying environmental water that specifically addresses the personal values that potential sellers’ hold, with the need to improve the flexibility and efficiency of water markets. This will allow entitlement holders to better manage the structural adjustment issues inevitably associated with ensuring increased environmental flows and also to manage increased supply risk associated with ongoing climate change.
e4 approach and training

Approach

The four tasks will be carried out within three catchments in Victoria, NSW and South Australia; the final catchments to be identified in collaboration with industry partners. Further elements of tasks 1, 2 and 4 will also be carried out in Southern Alberta, Canada; a region representing 65% of all irrigation in Canada. This will facilitate an international comparison and illustrate the extent to which such methodologies and their findings are transferable between nations. 

The four tasks are partly survey-based. Telephone interviews will predominantly be used, to increase the response rate and to ensure that respondents consistently answer all questions - thus avoiding issues with missing values so prevalent in mail questionnaires. However, the choice modeling component will utilise mail-out surveys with follow-up phone calls. Personal interviews in this context are considered far too expensive. Our experience from past research both here and in Alberta, suggests that the response rates for telephone interviews are normally very high once contact is established. A random sampling frame will be identified using the records of the relevant authorities. The sample frame will be selected to be representative of irrigators within each catchment with respect to location, property sizes, and size of water entitlements. This will be achieved by using a stratified sample frame based on characteristics available in the records of participating authorities. To further improve the response rate a letter will be sent to a sample three times the minimum required number of completed interviews. In this letter we will explain the purpose of the study and tell them when we are likely to call them for the interview. Our aim will be to achieve in excess of 300 quality responses from each of the three catchments, for allocation and entitlement traders alike.

It is anticipated that a generic questionnaire, common to all four tasks, can be used which will elicit property characteristics such as irrigated and dry land areas, cropping patterns, water use methods, productivity, soil and water characteristics and demographic data about the farm household such as age, educational background, risk attitudes, farm income, and off-farm income as well as information about past and intended future farm adjustment activities and market participation.  These data are required for all four tasks. In addition the questionnaire will have four sections with questions specific to each of the four tasks, as described further below. 
Task 1: This task builds on the PhD work of Kuehne who piloted a methodology to establish how values and attitudes influence farmer’s management response to the reductions in water entitlements for the groundwater users of the Namoi Valley, NSW. Wheeler further refined this methodology to examine quantitatively how value constructs influenced farmers’ decision-making, taking into consideration other influences.  This methodology will be further refined, tested and validated to establish the values and attitudes influencing i) irrigators’ decisions to buy and sell water allocations and entitlements; ii) their willingness to sell water for environmental purposes; and iii) their likely adoption of more efficient water using practices. It will also analyse the values and attitudes of irrigators who do not participate in these markets, and will include contingent valuation to assess the willingness to pay and accept prices for entitlement and allocation water. The questionnaire will include a series of value statements regarding the dimensions of family, land, water, community, lifestyle and profit. Respondents will also be presented with alternative offers to buy water for environmental purposes designed in such a way that they might appeal to their non-commercial values. 
The underlying value constructs influencing irrigators’ decision-making will be identified using factor analysis, while cluster analysis will be used to group irrigators according to the values they hold. Cross tabulation, statistical tests and econometric models such as binary and ordered logit regression will be used to estimate how irrigators’ market behaviour, perception of selling water for the environment, and adoption of new practice, and willingness to buy or sell water varies between groups.
Task 2: This task builds on the methodology for identifying the differences between adopters and non-adopters developed by Wheeler et al. (under review, a). The research team has piloted this methodology in the context of water trading using survey data from 1998-99 (Wheeler et al. under revision) and from 2003 to 2006 (Wheeler et al. being submitted a) and in the context of the adoption of irrigation water technology and management practices and water trading based on data from Alberta Canada (Wheeler et al. being submitted, b). In this project we will further develop this methodology and apply it to survey data collected specifically for these purposes (as described in Task 1). 
As part of this task we will try to obtain data on irrigators who have sold water under the first buy-back schemes conducted by DEWHA and the MDBC. We hope to be able to profile those who have actually chosen to sell water under these programs. Econometric models such as multinomial/logit regression will be applied to identify differences between buyers, sellers and non-traders as well as between adopters and non adopters of water use technologies and management practices.

Task 3: As part of our past ARC Linkage grant CI Bjornlund surveyed water traders using mail questionnaires during the period from 2003-06.  As part of this process we attempted to analyse how irrigators’ rationale for buying and selling water changes during and between seasons. However, as this was not the main objective of the project, the methodology applied was not tailor made for this purpose. The use of mail questionnaires was not capable of capturing the changing rationale for buying or selling each parcel of water during the season. While the analyses clearly indicated a number of different strategies that irrigators follow, depending on the weather, their financial capacity, cropping pattern and risk profile, it failed to fully identify all dimensions of this issue (Bjornlund 2006). 
As this information could significantly assist water authorities to manage water market institutions and develop new market instruments, we propose use a combination of in-depth person-to-person interviews and focus groups to achieve a detailed understanding of the different rationales driving irrigators’ decision-making in the allocation market and how that rationale varies during and between seasons. The use of telephone surveys will allow the interviewers to ensure that the respondents understand and answer a series of questions exploring more broadly irrigators’ changing rationale and allow us to quantify the proportion of irrigators following each rationale. 
The task 3 section of the questionnaire will ask a number of questions, regarding each sale or purchase that the respondents were involved in during the last irrigation season. Date, volume traded and price received/paid for each transaction will be recorded as well as a number of questions designed to elicit the rationale for each purchase or sale. Descriptive statistics and tests as well as econometric modeling such as multinomial regression will be used to identify relationships between trading patterns, demographic, property and value construct characteristics.

Task 4: This task will establish: i) the influences on prices and volumes traded; ii) supply and demand elasticities; iii) the potential for investment funds to use water entitlements as an investment vehicle and how this could improve irrigators’ flexibility and risk management options; and iv) the willingness of buyers and sellers to accept and pay prices for water allocations and entitlements. 
An analysis of sixteen years of pricing data and ten years of trading volume data from within the Goulburn-Murray Irrigation District, shows that for just under half of this period there were reasonable seasonal allocation levels and low market adoption, while the second half of the period was dominated by the drought and rapidly increasing market adoption (Bjornlund 2008a). This project would extend this time series by another four to five years. This will allow us to improve our analysis by separating the time series into various intervals which will isolate the influence of the drought from normal price signals in agricultural markets. We will also repeat these analyses within NSW and SA to identify differences between jurisdictions. This insight will be important in the development of more sophisticated market instruments, satisfying the NWI goal of more efficient market outcomes. 
   The methodology will continue from the work begun in Wheeler et al. (2008a) using different forms of data (such as bid prices from WaterMove data) and time-series data to calculate various influences on prices and volumes. A variety of econometric analysis will be applied.
The special task four section of the questionnaire will elicit specific information on prices paid for water allocations and entitlements in the past as well as the respondents’ willingness to pay or accept prices for water allocations and entitlements in the future under different scenarios. The addition of data related to actual prices paid and accepted by irrigators combined with their property and personal characteristics will follow from the work of Bjornlund analysing prices paid in the entitlement markets during the first four years of trading within the GMID (Bjornlund 2002b). 

     CI Wheeler will work with Dr Hatton-MacDonald, other researchers from CSIRO Ecosystems, Dr John Rose from Institute of Transport and Logistics Studies, University of Sydney, and PhD student Loch to design the choice modeling survey.  Focus groups will also be used to help test the questionnaire. At this stage we plan to use both a contingent valuation (within the telephone surveys) and a choice modeling methodology (via a mail-out survey) to estimate irrigator willingness to pay and accept prices for irrigation water, taking into consideration a range of potential scenarios (such as different capital adjustment packages and environmental payments for services on farms).  As the issue surrounding the exit of farms is critical at the moment, these scenarios will provide valuable information on irrigators’ potential future choices. Both CI Wheeler and Dr. Hatton-MacDonald are well experienced in the use of environmental valuation techniques (Wheeler and Damania 2001, Gardner et al. 2006, Hatton MacDonald et al. 2005, Hatton MacDonald and Morrison 2005). Dr Rose is an expert in choice modeling experimental design, for example, he is a co-author of (with Professors David Hensher and William Greene) Applied Choice Analysis; A Primer, (2005) by Cambridge University Press and is currently writing a book on generating efficient stated choice experimental designs. Loch’s Master’s thesis involved water choice modeling designs (Rolfe et al. 2006).
Training
Each of these tasks will involve a senior researcher, an ECR and a PhD student. The project thus provides a significant training component for three ECRs and at least one PhD student, as well as providing early supervision training for Wheeler and Kuehne. A number of under and postgraduate students will be trained in various data handling and analytical tasks as research assistants.

Timeline and milestones
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E5 industry partner commitment and collaboration
This project has considerable industry involvement, commitment and collaboration. This is particularly significant in a period of ongoing drought during which both finances and staff of authorities are stretched to the limit.  The DWE will provide direct research collaboration on the four tasks within the NSW catchment (Dr Inderpal Singh) while the other Australian industry partners have been conceptually involved in the design of the project and will continue involvement through evaluation of the research outcomes as well as through the provision of data and input into research implementation.

The University of Lethbridge (UofL) will be a partner in this project allowing comparison between Australia and Alberta, Canada with respect to aspects of tasks 1, 2 and 4 of the program. Dr Bjornlund and Professor Klein will be directly involved as partner researchers and the UofL will finance part of their salary as well as the data collection and processing cost of the comparative study as in-kind contributions. Other cross-country comparisons will be made in task 4, the choice modeling scenarios.
For many of the Industry Partners this is the fifth consecutive major research project involving CI Bjornlund and the second for most of the other team members. There will be a long-term need for continued research into the workings and outcomes of water markets, this study will therefore consolidate the alliance between the industry partners and UniSA.  For a detailed discussion of the industry partners involvement and contribution see the letters of support as well as section C3.

e6 national benefits

This project will be of significant national benefit. The continued long-term sustainable use of the MDB is of great importance to the wider Australian economy. The Basin incorporates 75% of Australia’s irrigation and prior to the current drought provided 41% of the gross value of agricultural production (MDBMC 2002). In economic terms it enriches the nation by an estimated $23 billion a year with agricultural production exceeding $10 billion. Industries, especially outside the basin, depend heavily on the output from the Basin. The total contribution to the national economy is $75 billion and it supports some 1.5 million jobs. In addition, significant cultural, heritage, community and recreational values have been identified. It is therefore imperative that the process of reducing water consumption within the Basin is managed so that it causes least disruption to this economic activity.

The issue of water resources and their sustainable use is probably the most important issue facing the rural sector. The water reform process will cause economic and social pain within rural and remote communities and force fundamental structural adjustment within these communities (Bjornlund 2002a, Young et al. 2002, Kuehne et al. under review).  Properly functioning water markets within adequate regulatory frameworks will play an instrumental role in facilitating this process by providing water for the environment and allowing water to move between competing users and assist both expanding and contracting farmers in managing this process. If policy makers fail to manage the process of buying water for the environment in a manner that does not disrupt the market’s ability to facilitate the structural adjustment process, and fail to continue to develop more efficient water market processes and instruments to facilitate the same process it is likely to cause financial hardship within many rural communities and increase the movement of people from the country to the cities. Such developments would have a great impact on the broader Australian community since it would increase population pressures within our major cities and pose social costs on urban communities. The destruction of existing rural communities will irreparably damage our rural heritage, cause a decline in services in rural areas and increase the demand for structural adjustment assistance on an ongoing basis, the cost of which will have to be paid by the broader community. 
e7 communication of results

Outcomes will be communicated to policy makers and the academic and professional community. The primary communication to policy makers is through the direct involvement of the industry partners through partner reports, meetings and personal communication, and reviewing journal articles and conference papers. Communication to the academic/professional community will take place through:
Refereed articles published in journals such as the American Journal of Agricultural Economics, Australian Journal of Agricultural and Resource Economics, Canadian Journal of Agricultural Economics, Water Policy, Agricultural Water Management, Water Resources Research, Water Resources Development, Agricultural Economics, and Water Resources Planning and Management.
Conference Papers presented at industry and academic conferences in Australia and overseas. 

E8 DESCRIPTION OF PERSONNEL

This team is uniquely positioned to take on the challenge of this multidisciplinary and cross-country project. All members of the team bring specific qualifications to each of the four tasks. The publication list shows a very high level of collaboration of the team members in communicating research findings.

CI Bjornlund as the conceptual leader of the project will be closely involved in all tasks. Wheeler, an ECR with a significant contribution to the literature within her area, will be the principal administrator and responsible for day to day management and lead key economic aspects of all four tasks. The principal researcher on task 1 will be Kuehne under the supervision of CIs Bjornlund and Wheeler. Kuehne has completed writing his PhD thesis and is currently conducting his first post doctoral research project funded by RIRDC, UniSA, DSE and PIRSA. This project will provide significant conceptual developments leading into this ARC project. 

The principal researcher on task 2 will be Wheeler supported by Dr. Zuo and assisted by Bjornlund. Both were involved in our past ARC Linkage project as research fellow and assistant respectively.

The principal researchers on Task 3 will be PhD student Loch, Dr Zuo and Dr Singh, with the involvement of Bjornlund, Wheeler, Shanahan and Kuehne. Loch is uniquely qualified for this research due to his Masters thesis, his background as a cotton farmer and the Executive Officer of Fitzroy Food and Fibre.  Most of Dr Singh’s contribution will be related to the NSW analysis.

The principal researcher on Task 4 will be Wheeler, supported by Dr. Zuo, Loch and assisted by CIs Bjornlund and Shanahan. Other researchers from UniSA as required will also be involved in this task. Dr. Hatton-MacDonald and Dr Rose will work with Wheeler in designing the environmental valuation survey questionnaires and analysing the results. Other advice will also be received from Professors Vic Adamowicz and Peter Boxall from the University of Alberta in designing the choice model across the two countries. Such international participation will also allow for cross-country comparisons in Australia and Canada. Professor Klein will participate in the international comparisons between Alberta and Australia in Tasks 1, 2 and 4.
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