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in subsequent years.  

Catchment (river 
valley) 

An area determined by topographic features, within which rainfall contributes to 
run-off at a particular point.  

Commonwealth 
Environmental 
Water Holder 
(CEWH) 

An independent statutory office established by the Water Act 2007 and 
responsible for making decisions relating to the management of the 
Commonwealth environmental water aiming to maximise environmental 
outcomes across the Murray-Darling Basin.  

Consumptive water 
use 

The use of water for private benefit (e.g. irrigation, industry, urban, and stock 
and domestic uses). 

Council of 
Australian 
Governments 
(COAG)  

Is the peak intergovernmental forum driving and implementing reforms in 
Australia (members are the Prime Minister, State and Territory Premiers and 
Chief Ministers and the President of the Australian Local Government 
Association). 

Environmental asset According to the Basin Plan, include water-dependent ecosystems, ecosystem 
services and sites with ecological significance. 

Environmental 
water  

According to the Basin Plan, comprises water provided to wetlands, floodplains 
or rivers, to achieve a desired outcome, including benefits to ecosystem 
functions, biodiversity, water quality and water resource health. 

Evapotranspiration  Sum of the moisture loss through evaporation and plant transpiration to the 
atmosphere.  

Farming water 
season 

Describes a 12-month period from July 1 to 30 June (similar to the financial 
year in Australia). 

Geocoding The process of assigning coordinates to address data by comparing the input 
address data to reference address data. 

Groundwater  The supply of freshwater found beneath the earth's surface (typically in 
aquifers). 
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High security water 
entitlement 

Provide a highly reliable water supply (usually full allocation 90-95 years out of 
100) with not much variation between the years (except during extreme 
drought). 

Irrigation 
Infrastructure 
Operators (IIO) 

An entity that operates water service infrastructure to deliver water for the 
primary purpose of irrigation. 

Long term average 
annual yield factor 
(LTAAY) 

Expected long-term average annual yield from a water entitlement over a 100 
year period. 

Low/general 
security water 
entitlement 

Provide a variable/uncertain water supply. General security provides LTAAY 
between 42-81%, and low security provides LTAAY between 24-35% in the 
Murray-Darling Basin. 

Neighbourhood 
effect 

The impact of neighbourhoods (neighbours' behaviour) on individual behaviour. 
Also referred to as spill-over effect. 

National Water 
Initiative (NWI) 

The national blueprint for water reform, agreed in 2004 by the Council of 
Australian Governments (COAG), to increase the efficiency of Australia's water 
use, leading to greater certainty for investment and productivity, for rural and 
urban communities and for the environment.  

Over-allocation  The total volume of water able to be extracted by the holders of water (access) 
entitlements at a given time exceeds the environmentally sustainable level of 
take for a water resource.  

Regulated river 
system 

Rivers regulated by major water infrastructure, such as dams, to supply water 
for varies uses. 

Reliability The frequency with which water allocated under a water (access) entitlement is 
able to be supplied in full. 

Resilience The ability of a system to return to its former state following a shock or 
disturbance. Resilience is a dynamic and systems orientated approach focusing 
on the adaptive capacity (i.e. the potential or ability of a system to adapt to cope 
with changes and uncertainties) as a fundamental feature of resilient systems.  

Run-off  Excess water (e.g. from precipitation or irrigation) that flows to streams. 

Permanent crops Trees or shrubs, not grown in rotation, but occupying the soil and yielding 
harvests for several (usually more than five) consecutive years. Permanent crops 
mainly consist of fruit and berry trees, bushes, vines and olive trees and 
generally yield a higher added value per hectare than annual crops.  

Salinity  The salt content in soil or water. 

Spatial data Can be imported into a geographic information system (GIS) and relates to 
space or a specific location and provide information about the locations and 
shapes of geographic features as well as the relationships between them. Spatial 
data is usually stored as coordinates and topology.  

Spatial dependence The tendency of the same variables measured in locations in close proximity to 
be related (i.e. similar values with similar locations). Spatial dependence may be 
caused by neighbours’ interaction, measurement errors spilling across 
boundaries, or spatially correlated unobserved latent variables.  

Stated preference A survey-based technique for establishing valuations of people (sometimes 
referred to as contingent valuation), typically in the form of willingness to 



xvii 
 

pay/accept (as compared to revealed preference, which focuses on the actual 
decisions made). 

Structural 
adjustment 

The ongoing process of change in the relative size, composition and 
characteristics of industries and their workforces across all sectors of a  national 
or regional economy in response to a range of environmental and market 
factors, technological change and government policy reforms. 

Surface water  Water that flows over land and in watercourses or artificial channels. 

Sustainable 
diversion limit 
(SDL) 

Maximum amount of water that can be taken for consumptive use reflecting an 
environmentally sustainable level of take (i.e. extractions must not compromise 
key environmental assets, ecosystem functions or productive base). 

Transboundary 
water 

A body of water that is shared by or forms the boundary between two or more 
political jurisdictions. 

Unbundling The legal separation of rights to land and rights to access water, have water 
delivered, use water on land or operate water infrastructure, all of which can be 
traded separately. 

Unregulated river 
system 

Rivers without major storages or rivers where the storages do not release water 
downstream. 

Water Act 2007 An Act to make provision for the management of the water resources of the 
Murray-Darling Basin, and to make provision for other matters of national 
interest in relation to water and water information, and for related purposes. 

Water allocation A specific volume of water allocated to water (access) entitlements in a given 
season, according to the relevant water plan and the water availability in the 
water resource in that season (also known as temporary water). 

Water buyback 
program 

Principal government market-based instrument in Australia to produce 
environmental benefits in deteriorated sites across the Murray-Darling Basin by 
purchasing water entitlements from willing irrigators. In other words, water, 
previously allocated for consumptive uses, is reallocated back to the 
environment. 

Water entitlement A perpetual or ongoing entitlement to exclusive access to a share of water from 
a specified consumptive pool as defined in the relevant water plan (also known 
as permanent water).  

Water for the Future A 10-year initiative of the Australian government to better balance the water 
needs of communities, farmers and the environment and to prepare Australia for 
a future with less water. Initially, the budget was set at AUD$12.9 billion, 
which allocated AUD$3.1 billion towards a water buyback program and 
AUD$5.8 billion towards Sustainable Rural Water Use and Irrigation 
Infrastructure (SRWUI) projects. Over the years, the budget was increased, 
primarily for the purpose of the infrastructure program.   

Water recovery Recovering water for the environment through investing in infrastructure to 
achieve greater efficiency and through the purchase of water entitlements. 

Willingness to 
pay/accept 

The acceptable bid amount that an individual is prepared to pay/receive for 
acquiring/giving up the good in question. 
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Abstract 

Water trading is increasingly becoming an important farm management tool for irrigators to 

manage changing environmental conditions. Studies have found that water trading increases 

farmers’ flexibility in water use and moves water from lower value (or less efficient) uses to 

higher value (or more efficient) uses. Many countries that regularly suffer periods of droughts 

and have over-allocated water resources face a growing challenge to allocate water to 

competing water uses. Some of these countries have introduced water markets as a response 

to help enable an efficient allocation of a scarce resource. This is especially so in Australia’s 

Murray-Darling Basin (MDB), which has had water markets in place for decades. The 

southern MDB is one of the most active water trading region worldwide, and hence, provides 

an ideal case study for examining water trading behaviour. The MDB faced the Millennium 

Drought in the 2000s which caused intensive distress for all alike: irrigators, tourists, rural 

communities and especially the environment. During the midst of this drought the Federal 

government introduced a water buyback program that purchased water entitlements from 

willing irrigators to return to environmental use.  

To date, a number of studies have investigated irrigators’ determinants to trade water. 

This literature has primarily focused on farmers’ socio-economic and farm specific 

characteristics. But there is evidence that water trading is also affected by spatial factors, 

especially water entitlement trading. Thus, this thesis explores the relevance of spatial 

influences on irrigators’ water trade decision-making. Traditional economic models of water 

trading behaviour are expanded with several spatially explicit variables, such as biophysical 

and distance factors. The influence of neighbours’ water trading decision-making 

(‘neighbourhood effect’) is also tested, as anecdotal evidence shows that in the past irrigators 

experienced considerable social pressure if they sold or were willing to sell water 

entitlements. Furthermore, this thesis also examines the influence of spatial factors on 

irrigators’ price choices for selling and buying water entitlements. 

The results show that a number of spatial influences significantly affect water trading 

behaviour, especially water entitlement selling behaviour. Irrigators located in poorer resource 

areas (e.g. regarding soil degradation), in more rural areas and regions that suffer a socio-

economic decline (e.g. population decline) are more likely to sell water entitlements. There is 

evidence of a substitution effect between surface-water and groundwater (where viable 

groundwater resources exist). Irrigators in more rural areas tend to sell larger volumes of 

water entitlements and buy larger volumes of water allocations. Furthermore, a positive 

neighbourhood effect is confirmed, where irrigators’ decisions to sell water entitlements was 
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influenced by their neighbours. Over time, it became more socially acceptable to sell water 

entitlements. Finally, spatial influences also affect irrigators’ valuation of their water, which 

is reflected in their price choices for water entitlement selling. 

Overall, the results of this thesis support some existing policy measures and programs 

(e.g. salinity impact zones) and lead to several other policy implications. One such conclusion 

is the need to focus policy on water entitlement buybacks rather than on water irrigation 

infrastructure. This thesis concludes that current and future polices (e.g. related to the water 

buyback) could be more spatially targeted while also considering the externalities and wider 

irrigator behaviour in policy development. Spatially refined policies have the potential to 

improve the outcome of water markets (and related environmental programs) and alleviate the 

pressure on socio-economic and environmental systems. 

 

 

 

 

 

 

 

 

 

 

 

 

 



xx 
 

Declaration 

I certify that this work contains no material which has been accepted for the award of any 

other degree or diploma in my name, in any university or other tertiary institution and, to the 

best of my knowledge and belief, contains no material previously published or written by 

another person, except where due reference has been made in the text. In addition, I certify 

that no part of this work will, in the future, be used in a submission in my name, for any other 

degree or diploma in any university or other tertiary institution without the prior approval of 

the University of Adelaide and where applicable, any partner institution responsible for the 

joint-award of this degree. 

I give consent to this copy of my thesis when deposited in the University Library, being made 

available for loan and photocopying, subject to the provisions of the Copyright Act 1968. 

I acknowledge that copyright of published works contained within this thesis resides with the 

copyright holder(s) of those works. 

I also give permission for the digital version of my thesis to be made available on the web, via 

the University’s digital research repository, the Library Search and also through web search 

engines, unless permission has been granted by the University to restrict access for a period of 

time. 

 

 

 

 

 

 

 

 



xxi 
 

Publications and Presentations from this Thesis 

 

Journal article (peer-reviewed) 

Haensch, J, Wheeler, SA, Zuo, A & Bjornlund, H 2016, 'The Impact of Water and Soil 

Salinity on Water Market Trading in the Southern Murray–Darling Basin', Water Economics 

and Policy, vol. 1, no. 4, p. 26. 

Book chapter (peer-reviewed) 

Haensch, J, Wheeler, SA & Zuo, A 2016, 'The contribution of spatial analysis to water 

management: a case study of the Murray-Darling Basin, Australia', Advances in 

Environmental Research, Volume 51, Nova Science Publishers, Inc., Hauppauge, NY, p. 18. 

Conference paper (peer-reviewed) 

Haensch, J, Wheeler, SA & Zuo, A 2017, ‘The spatial distribution and determinants of stated 

price choices for water entitlement trading’, Contributed paper, 61th Australian Agricultural 

and Resource Economics Society, Brisbane, 8-10 February. 

Haensch, J, Wheeler, SA & Zuo, A 2016, ‘Location, Location, Location: the spatial 

influences on water entitlement selling in the southern Murray-Darling Basin’, 45th Australian 

Conference of Economists 2016, Adelaide, 11-13 July. 

Haensch, J, Wheeler, SA & Zuo, A 2016, 'The spatial influence of neighbours’ water sale 

behaviour on irrigators’ water entitlement selling', Contributed paper, 60th Australian 

Agricultural and Resource Economics Society, Canberra, 2-5 February. 

Other conference paper/presentations (non peer-reviewed) 

Haensch, J, Wheeler, SA, Zuo, A & Bjornlund, H 2016, 'The Impact of Water and Soil 

Salinity on Water Market Trading in the Southern Murray–Darling Basin', Climate 

Adaptation 2016 Conference, Adelaide, 6 July. 

Haensch, J, Wheeler, SA, Zuo, A & Bjornlund, H 2016, 'The Impact of Water and Soil 

Salinity on Water Market Trading in the Southern Murray–Darling Basin', 2016 NRM Science 

Conference, Adelaide, 14 April.  

 

 



xxii 
 

Acknowledgements 

This thesis would not have been possible without the academic, financial and emotional 

support given by many people. 

Foremost, I would like to thank my principal supervisor, Assoc. Prof Sarah Wheeler, who has 

supported me in many ways: the initial welcome into the water research group as a Research 

Assistant back in 2011, the support in applying for a research scholarship and pursuing a topic 

of my interest as a Masters and later Doctoral student, the many valued ideas and inspirations, 

the guidance, trust and patience, and the financial support for conferences and seminars 

throughout the candidature. I am very grateful for her continuous support and inspired by her 

work. I extend my gratitude to my co-supervisor Dr Alec Zuo. I have gained hugely from his 

econometric and data analysis advice, his determination to improve modelling outcomes and 

his continuous support throughout the thesis. I thank both for the many hours spend on proof-

reading, reviewing modelling results, discussing alternative avenues and giving insights on 

the interpretation of results. I would also like to thank my co-supervisor Prof Henning 

Bjornlund who greatly supported the formation of the thesis topic and who shared valuable 

insights into his wisdom about water markets and irrigated agriculture throughout the thesis. 

I am also grateful for the support of the following people and organisations: 

 The University of South Australia, School of Commerce and the Centre for Regulation 

and Market Analysis and more recently the University of Adelaide, Centre for Global 

Food and Resources (GFAR) for the financial support; 

 Prof Wendy Umberger for her welcome into GFAR and for enabling a smooth 

transition and a continuous financial support; 

 Staff of the Graduate Research team at the University of South Australia and the 

Graduate Centre at the University of Adelaide for the continuous administrative 

support processing the many changes during my candidature; 

 Staff of the University of Adelaide teaching the summer school course ‘GIS for 

Environmental Management’; 

 Staff at MDBA, CSIRO and State Departments for their advice on and the supply of 

spatial data; 

 The many colleagues at the University of South Australia, School of Commerce and 

the University of Adelaide, GFAR. Particularly, Dr Adam Loch for his advice and 



xxiii 
 

support throughout the Masters and PhD proposal stages, his recommendations on 

‘how to complete a PhD’, his encouragements to coffee breaks and support throughout 

the thesis. I also gained from discussions with colleagues at several conferences and 

seminars who offered valuable advice on my research, especially Prof Lin Crase, Dr 

Sandra Walpole and Prof Barry Hart;  

 Prof Simone Mueller Loose for the initial referral; 

 Adam Wheeler for his editing support of a final draft of the thesis. 

I would also like to thank each and every fellow PhD student that I have worked with, shared 

offices with or simply met along the way at the University of South Australia and the 

University of Adelaide. The emotional support and the assurance that you are accompanied by 

fellow students throughout this journey was invaluable. 

Finally, I would like to thank my parents and sister for their emotional support. Most 

importantly I thank Martin for his endless encouragement, the many discussions, his 

continuous emotional support and confidence in me as well as for helping in creating the time 

needed to finish the thesis. A special thank you to Theo, who may still be too young to 

understand what Mum’s work was about, but who unconsciously played an important role in 

encouraging and energising me every day and who inspired me by shifting my focus to those 

special things in life.  

 

 

 

 

 

 

 

 

 

 

 


	TITLE: EXAMINING THE IMPORTANCE OF SPATIAL INFLUENCES ON IRRIGATORS’ WATER TRADING BEHAVIOUR IN THE SOUTHERN MURRAY-DARLING BASIN
	Table of Contents
	List of Tables
	List of Figures
	List of Abbreviations
	Glossary of Terms
	Abstract
	Declaration
	Publications and Presentations from this Thesis
	Acknowledgements




